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Abstract 
Background: Smoking during pregnancy is a global public health issue and one of the most modifiable 
risk factors for adverse pregnancy outcomes. Complications from continued smoking include 
miscarriage, preterm birth, low birth-weight and still-birth. In Warwickshire, rates of smoking in 
pregnancy vary from above the national average in the north of the region, to below the national average 
in the south. The Warwickshire Stop Smoking in Pregnancy Service (SSiPS) has good quit rates but 
has problems with low engagement. Behavioural science research can provide theoretical understanding 
of why behaviour occurs, in order to implement strategies to elicit positive behaviour change. 

Methods: The aim of this thesis was to design an intervention which addressed rates of smoking in 
pregnancy in Warwickshire. As a complete behaviour system and framework for intervention design, 
the Behaviour Change Wheel (BCW), the COM-B model (Capability, Opportunity, Motivation – 
Behaviour), Theoretical Domains Framework (TDF) and Behaviour Change Technique (BCT) v1 
taxonomy (BCTTv1) were chosen for guiding intervention development. Three parallel studies were 
carried out to inform decision-making about the target behaviours of the intervention. These included a 
systematic review and meta-analysis, to explore the effectiveness of digital interventions for increasing 
smoking cessation in pregnancy, and two qualitative needs analysis studies, which were structured 
around the TDF and COM-B. The first investigated the barriers and facilitators to supporting pregnant 
women to stop smoking. The second explored the barriers to, and facilitators of, stopping smoking in 
pregnancy and engaging with cessation support from the viewpoint of women who had smoked during 
their pregnancy, midwives and Stop Smoking in Pregnancy advisors. Data from face-to-face and 
telephone interviews were analysed using thematic analysis to underpin intervention development. 
Steps of the BCW were followed to design the intervention, which was tested in an acceptability study 
implementing think aloud methodology. 

Results: The systematic review and meta-analysis found that digital interventions are effective for 
increasing smoking cessation in pregnancy, particularly computer-based and text message programmes. 
Seven behaviour change techniques (BCTs) were associated with intervention effectiveness, including 
‘Information about antecedents’ and ‘Action planning’, with interventions implementing larger 
numbers of BCTs appearing to produce the greatest effects. From the needs analyses, a list of possible 
behaviours for the intervention to address were rated for capacity for change and likely impact on other 
behaviours, particularly for pregnancy smoking cessation. The behaviours offering the most promise 
for the intervention were selected as engaging with the Stop Smoking in Pregnancy Service (SSiPS) 
after referral and continuing to engage with the service. Key barriers to accessing support were found 
to include a lack of awareness of the service, pressure to quit smoking completely, change of intentions 
to quit, and considerable social influences and misconceptions about smoking in pregnancy. The BCW 
was used to map analysed data to intervention functions, policy categories and BCTs. Intervention 
content was then developed in collaboration with key stakeholders, to produce a multi-component 
intervention. A script was provided for midwives to help them broach the subject of smoking and to 
promote the SSiPS. Alongside the script, midwives would also provide women being referred to the 
SSiPS with a lip balm, to encourage pregnant smokers to engage with the service and to use the service 
website. The existing SSiPS website was extensively improved to address barriers to smoking cessation 
and engaging with cessation support. Existing SSiPS text messages were amended and added to, in 
order to further encourage access to the service and provide support between appointments. In addition, 
advisors are to ask women at the end of their first SSiPS appointment if they feel ready to quit and to 
commit to attending another session with their advisor. The acceptability study found that service-users 
and SSiPS advisors held generally positive views of the intervention components, suggesting areas for 
improvement which were fed back into the intervention design. 

Discussion: This thesis has identified that digital interventions are effective for smoking cessation in 
pregnancy, isolating specific components associated with effectiveness. The research has produced an 
innovative, evidence-based intervention, which aims to improve the existing care pathway for pregnant 
smokers by increasing engagement with an already effective service. This intervention addresses 
uniquely identified barriers, including change of intentions to quit smoking and to engaging with 
cessation support. Involving stakeholders and service-users at each step of the design has helped to 
ensure optimal engagement with the intervention, enabling a smooth transition into routine care. 
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1 Chapter 1: An exploration of the extent of the issue of smoking 

during pregnancy 

1.1 Introduction and Chapter Overview 

Smoking during pregnancy is a global public health issue which poses risks to both mother 

and baby. In this chapter, an overview of the issue of smoking is provided, which includes 

global and national rates and details of the risks of the behaviour. A discussion of factors 

contributing to continued smoking in pregnancy is then presented. This includes an 

exploration of why this issue remains a problem, and how smoking during pregnancy is part 

of a behaviour system in which women are influenced by their environment. Details of what 

is currently being done in the UK to address smoking in pregnancy and how effective these 

strategies are is then provided. Following this, interventions developed through behavioural 

science research, which aim to reduce smoking in pregnancy, are assessed. The final section 

of this chapter involves a discussion of issues with transferring research into practice, 

considering how best to design an intervention targeting smoking in pregnancy which can be 

easily embedded into practice. First, the issue of smoking in general is explored to provide 

background and context for the more specific problem of smoking during pregnancy. 

1.2 Introduction to the issue of smoking 

Despite the growth in tobacco consumption since its introduction to Europe in the 16th 

century, cigarettes are a relatively modern invention which gained popularity at the end of the 

nineteenth century when mass production generated greater convenience and affordability 

(Brandt, 2007). A corresponding rise in the number of cases of lung cancer in men led a New 

York doctor to suggest a link between the disease and tobacco smoking in his medical 

monograph (Adler, 1912). A number of observational studies carried out in the 1930s, 

including the first case-controlled study, supported this link, reporting that a significant 

percentage of lung cancer patients were chronic smokers (e.g. Arkin & Wagner, 1936; 

Müller, 1939). During the 1950s, a prospective study in the US found that 89% of lung 

cancer mortalities from a cohort of 187,783 men had been regular smokers (Hammond & 

Horn, 1954). Similarly, a UK study tracking the mortality of over 40,000 doctors over 3 years 

found that smokers had a significantly higher risk of developing lung cancer than non-

smokers (Doll & Hill, 1954). This growing evidence culminated in the 1960s with the 

publication of two pivotal reports. In 1962, the Royal College of Physicians published their 
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first report on ‘Smoking and Health’. This report confirmed the association between smoking 

and lung cancer, providing recommendations for education on the hazards of smoking and for 

restrictions on tobacco advertising and sales (Royal College of Physicians (RCP), 1962). The 

first US General report on ‘Smoking and Health’ was published in 1964 (US Department of 

Health, 1964), echoing the findings of the RCP report. These reports provoked the UK 

Government to ban cigarette advertising on television in 1965, and to implement use of 

health warnings on all tobacco products in 1971 (ASH, 2016). More recent evidence has 

linked cigarette smoking to a variety of cancers and other diseases, including heart disease 

and Chronic Obstructive Pulmonary Disease (COPD) (CDC, 2017)). 

Advances in scientific knowledge regarding the harmful effects of smoking tobacco, plus 

increased tobacco taxation and changes in legislation, had an impact on rates of smoking in 

the adult population in the UK, which steadily declined from 46% in 1974 to 15.1% in 2017 

(Office for National Statistics (ONS), 2014; 2018). In 1981, cigarette taxation saw the largest 

increase since 1947, and in 1986 an Act was passed making it illegal to sell tobacco products 

to anyone under the age of 16 years (Protection of Children (Tobacco) Act, 1986). The 

introduction of more vigorous anti-tobacco legislation during the last two decades (see 

Section 1.6.1) has also further contributed to the decline in rates of smoking in more recent 

years (ASH, 2017). It is also likely that the rise in popularity of use of e-cigarettes, which are 

discussed in more detail in Section 1.7.2, has had an effect (Public Health England, 2018a). A 

similar decline in rates of smoking over the last 50 years has been seen in the US, from a 

peak of 42.4% in 1965 to 15.5% in 2016, although this still equates to 38 million adult 

smokers (Centers for Diseases Control and Prevention (CDC), 1999; 2018). Rates have not, 

however, followed this same pattern of decline across the globe. Cigarette consumption 

increased four-fold in China between 1980 and 2010 (Proctor, 2011), with 37.5% of men 

estimated to smoke in 2015 (Global Burden of Disease (GBD) Tobacco Collaborators, 2017). 

Prevalence of smoking in men is still extensive in the Russian Federation (38.2%) and 

Indonesia (46.7%) (GBD Tobacco Collaborators, 2017). Despite known harm, smoking 

remains a significant issue, particularly for countries in the earlier stages of the cigarette 

epidemic (Lopez, Colishaw & Piha, 1994), and continues to kill around 7 million people 

worldwide each year (World Health Organisation (WHO), 2018b). 

Of particular concern has been a significant rise in rates of smoking in women in areas where 

smoking had largely remained a habit associated with men, such as Eastern Europe (GBD, 
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2017). One example is Russia, where rates rose from 6.9% in 1993 to 14.8% in 2003, largely 

due to aggressive tobacco advertising (Perlman et al., 2007). Tobacco companies have turned 

their focus to countries where tobacco control remains limited (Caleyatchetty et al., 2014). 

Due to substantial negative health repercussions, UK national and global initiatives continue 

to aim to reduce and eradicate use of combustible tobacco (Department of Health and Social 

Care, 2017; World Health Organisation (WHO), 2018b). There is a particular need to address 

rates of smoking during pregnancy due to considerable risks posed to both maternal and 

foetal health, as discussed in Section 1.4. Smoking cessation during pregnancy may prove to 

be even more challenging than smoking cessation in the general population due to specific 

complexities involved (Ingall & Cropley, 2010); these difficulties are examined in Section 

1.5. First, the context and extent of the issue of smoking during pregnancy are explored. 

1.3 The issue of smoking during pregnancy 

1.3.1 Introduction to the issue 

In 1957, a preliminary report linked cigarette smoking during pregnancy to preterm birth for 

the first time. This study of 7,499 deliveries across 3 hospitals in California found that 

smokers were twice as likely to give birth prematurely, and that the incidence of premature 

birth increased with amount of daily smoking (Simpson, 1957). Prior to this, most research 

had tended to relate adverse pregnancy outcomes to social disadvantage (Oakley, 1986). In a 

survey of almost 17,000 births in England, Wales and Scotland, smoking during pregnancy 

was found to increase late foetal mortality by 28%, and reduce birth-weight by 170g (Butler, 

Goldstein & Ross, 1972). In 1980, the US Surgeon General report on smoking in women 

emphasised that ‘cigarette smoking is a major threat to the outcome of pregnancy and well-

being of the newborn baby’ (US Department of Health and Human Services, 1980: v). This 

report confirmed that smoking during pregnancy increased the risks of: reduced birth weight 

and size, spontaneous abortion, bleeding in pregnancy, premature and prolonged rupture of 

foetal membranes, placental abruption, placenta previa, foetal death and sudden infant death 

syndrome (SIDS) (US Department of Health and Human Services, 1980). 

Smokeless tobacco, including snuff, waterpipe tobacco and chewing tobacco, is more 

commonly used in some areas, including particular states of India (Bloch et al., 2008). 

However, this thesis will focus on cigarette smoking, which is the most prevalent form of 

smoking worldwide, with cigarette sales permitted across most of the globe. The detrimental 
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effects of smoke exposure to the developing foetus during pregnancy are now well known, 

however smoking in pregnancy remains a considerable issue throughout a number of 

countries and specific populations. Despite increased knowledge of the harms caused by 

smoking in pregnancy, declining rates in England appear to have stalled (see Section 1.3.4), 

while global rates continue to fluctuate. 

1.3.2 Global rates of smoking in pregnancy 

Globally, the prevalence of smoking in pregnancy varies considerably within and across 

countries, although some data is varied and may be unreliable. For example, a recent 

systematic review and meta-analysis examining rates of smoking in pregnancy estimated 

global prevalence to be as low as 1.7%, with considerable variation, and Ireland (38.4%), 

Uruguay (29.9%) and Bulgaria (29.7%) having the highest rates (Lange et al., 2018). 

However, data in this review included women who had smoked as little as one cigarette 

during their pregnancy, with the prevalence of daily smoking only reported in 20 of the 295 

included studies (Lange et al., 2018). This suggests that these figures may be an inflation of 

actual smoking rates. The pooled prevalence of smoking was also taken from data which 

spanned a 30-year time-frame, therefore misrepresenting current rates of smoking. In high 

income countries, rates of smoking in pregnancy have largely followed rates of smoking in 

the general population in their general decline since the 1990s. However, this level is not 

falling consistently across all populations, with higher rates of smoking in pregnancy found 

in areas of greater deprivation (Smoking in Pregnancy Challenge Group, 2018). Prevalence 

of smoking in pregnancy tends to be considerably lower in low and middle-income countries 

(LMICs) than in high income countries. Data from Demographic and Health Surveys across 

54 LMICs reported a pooled prevalence of tobacco use at any time during pregnancy of 

2.6%, ranging from 2% in the African region to 5.1% in the South-East Asian region 

(Caleyachetty et al., 2014). Of concern is the likelihood of an increase to the current low 

prevalence of smoking during pregnancy in these regions due to the surge in tobacco 

companies targeting lower-income countries, as highlighted in Section 1.2 (Caleyatchetty et 

al., 2014). This indicates a requirement for further tobacco control to manage this issue. 

1.3.3 Rates of smoking in pregnancy across Europe 

The World Health Organisation (WHO) reported variations in levels of smoking in the last 

trimester of pregnancy across Europe in 2010, from under 5% in Lithuania and Sweden to 
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19% in Scotland (WHO, 2013). Trends of smoking in pregnancy in northern Europe show 

reductions in Denmark from 30.6% in 1991 to 12.5% in 2010; Norway from 20.6% in 1999 

to 16.5% in 2009; Sweden from 31.4% in 1983 to 6.9% in 2008; and a constant 15% in 

Finland (Ekblad et al., 2015). 

1.3.4 Rates in England 

In England, rates of smoking in pregnancy remained relatively stable during the 1990s, at 

approximately 27% (Owen, McNeill & Callum, 1998). This reduced to 20% by 2000 and 

then 17% by 2005 (O’Gorman, 2010). These statistics are from the Infant Feeding Survey 

(IFS), which is a retrospective measure of smoking during pregnancy collected between 6-8 

weeks postpartum. More recent national data in England, as those represented in Figure 1.1 

below, are collected through smoking at time of delivery (SATOD), and are not directly 

comparable (Dhalwani et al., 2015). 

Figure 1.1 Rates of Smoking at Time of Delivery (SATOD), 2006-2018 
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Figure 1.1 above shows the reduction in rates of smoking in pregnancy in England over the 

last decade. The rate of smoking in pregnancy in England for 2017/18 was 10.8%, the third 

consecutive year where rates were under the 2015 national ambition of 11% but suggesting 

stalling of reduction since 2015 (NHS Digital, 2018b). 
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It is worth noting that the majority of national data on smoking at time of delivery currently 

rely on self-report, which varies in accuracy and could lead to an underestimation of the scale 

of the issue (Curtin & Matthews, 2016; Hemsing et al., 2012). Although this has improved 

over time, recording smoking behaviour during pregnancy is not always completed, leading 

to under-recording of smoking status (Dhalwani et al., 2013; 2015). Women with higher 

levels of education may be more likely to misreport their smoking status due to the stigma 

attached to smoking during pregnancy (Caleyatchetty et al., 2014). Recommendations have 

been made to the Government to replace the currently self-reported measure of smoking at 

time of delivery (SATOD) with a more reliable and accurate, biochemically validated 

measure using carbon monoxide (CO) testing at 36 weeks, with some areas of the country 

already carrying out CO testing at 36 weeks (Smoking in Pregnancy Challenge Group, 2018). 

CO testing involves taking a measure of expired air CO using a handheld device in order to 

identify exposure to smoking, which can also identify carbon monoxide exposure from 

second-hand smoke, faulty gas appliances or environmental pollution (National Centre for 

Smoking Cessation and Training (NCSCT), 2016a). 

Current government aims are to reduce rates of smoking in pregnancy in England to under 

6% by 2022 (Department of Health and Social Care, 2017). However, in terms of rates of 

smoking in England, there are considerable discrepancies between the north and south of the 

country, with 23 of the 32 Clinical Commissioning Groups (CCGs) in London already 

achieving lower than 6% prevalence, whilst only 1 of the 64 CCGs in the north of England 

had achieved this rate. The significant variation in rates across the country is linked to levels 

of deprivation (Smoking in Pregnancy Challenge Group, 2018). The highest prevalence has 

been reported in NHS Blackpool at 26.0% and NHS North East Lincolnshire at 22.1%, and 

the lowest at 1.6% in NHS Central London and 2.9% in NHS Hammersmith and Fulham, 

NHS Wandsworth and NHS West London (NHS Digital, 2018b). Based on the current 

trajectory, it is unlikely that this ambition will be reached (Smoking in Pregnancy Challenge 

Group, 2018). Considerably more work is required in order to meet national targets and 

address the health inequalities that remain. Reaching this ambition is of the greatest 

importance for public health due to the considerable harm prenatal smoking can cause to the 

baby in utero and early infancy. 
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1.4 Risks of foetal and maternal harm from smoking during pregnancy 

1.4.1 Physiological effects of smoking during pregnancy 

Cigarettes contain thousands of chemicals, and both human and laboratory-based research 

has consistently shown that exposure to carbon monoxide in particular, a known foetal toxin, 

causes extensively increased risks of harm to the developing foetus (Wickström, 2007; 

Rogers, 2009). When a pregnant woman inhales tobacco smoke, carbon monoxide, nicotine 

and other chemicals are absorbed into her bloodstream, and nicotine and carbon monoxide 

are known to cross the placental barrier (Rogers, 2009). Carbon monoxide is rapidly 

absorbed, binding to haemoglobin and forming carboxyhaemoglobin in both maternal and 

foetal blood. This can obstruct the release of oxygen into foetal tissues, leading to foetal 

hypoxia where the foetus is deprived of an adequate supply of oxygen (Rogers, 2009; 

Lambers & Clark, 1996), potentially restricting foetal growth (Hutter, Kingdom & Jaeggi, 

2010). Nicotine is the addictive component found in combustible tobacco. Although nicotine 

has been linked to decreased uterine blood flow in animals, resulting in reduction in the 

supply of oxygen and nutrients to the developing foetus, this link has not been found in 

humans (Lambers & Clark, 1996). Research into the effects of other toxic chemicals and 

additives found in tobacco smoke, including cadmium and cyanide, are less well understood, 

but are likely to further contribute to the risks of foetal harm (Jauniaux & Burton, 2007; 

Rogers, 2009; Sikorski et al., 1988). 

1.4.2 Risks during pregnancy and birth 

A substantial amount of research has shown that smoking during pregnancy is associated 

with reduced birthweight and preterm birth, particularly during the last two trimesters of 

pregnancy (Einarson & O’Riordan, 2009; Jaddoe et al., 2008). Babies born to women who 

smoked through pregnancy are approximately 200g lighter than those born to non-smoking 

mothers, and the risk of preterm delivery is 20-60% higher in pregnant smokers (Einarson & 

O’Riordan, 2009). A potential long-term impact of low birthweight is an increased risk of 

developing cardiovascular disease and Type 2 diabetes in later life (Hartman., 2014; 

Whincup et al., 2008; Zhang, Kris-Etherton & Harder et al., 2007). There is also strong 

evidence for a dose-response relationship for reduced birthweight, with higher numbers of 

cigarettes smoked resulting in larger reductions in birthweight (Berlin et al., 2017; Einarson 

& O’Riordan, 2009; Walsh, 1994). Equally, a prospective cohort study of 7,098 pregnancies 

in the Netherlands found that stopping smoking in early pregnancy was associated with 
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higher birthweight than continued smoking (Jaddoe et al., 2008). A similar study of 2,504 

women in New Zealand and Australia found that for women who stopped smoking before 15 

weeks’ gestation, rates of preterm birth and low birthweight were the same as those for non-

smokers (McCowan et al., 2009). This suggests that if a woman stops smoking early in 

pregnancy her risks of delivering a low weight baby can be reduced considerably. 

A literature review of the risks of smoking in pregnancy over a 40-year time period revealed 

that smoking whilst pregnant can increase the risks of spontaneous abortion by 20-80% 

(Einarson & O’Riordan, 2009). This may be due to the toxicity of carbon monoxide and other 

chemicals inhaled in cigarette smoke (Cnattingus, 2004). The risk of placental abruption, 

where the placenta becomes partially or completely detached from the uterine wall, has been 

reported as 40-140% greater in pregnant smokers than non-smokers (Cnattingus, 2004; 

Einarson & O’Riordan, 2009). Similarly, the risk of placenta praevia, whereby the placenta is 

lying low in the uterus, is 50 – 300% greater in pregnant smokers (Einarson & O’Riordan, 

2009). This can cause severe bleeding and complications in late pregnancy and is a risk to 

both maternal and foetal health. Among disadvantaged populations in high-income countries, 

prenatal exposure to tobacco smoke has been found to increase the risks of still birth by 20% 

(Flenady et al., 2011). Additionally, significant positive associations have been found 

between smoking in pregnancy and numerous major congenital birth defects, including 

cardiovascular, musculoskeletal and limb reduction defects, clubfoot, oral clefts and defects 

of the eyes and gastrointestinal system (Einarson & O’Riordan, 2009; Hackshaw, Rodeck & 

Boniface, 2011). It has been asserted that educating women about the effects of prenatal 

smoking is necessary to motivate them to stop smoking before they become pregnant or as 

early into pregnancy as possible (Hackshaw, Rodeck & Boniface, 2011). However, there is 

limited evidence for the effectiveness of providing risk information alone (Chamberlain et al., 

2013). 

1.4.3 Risks in infancy 

The impacts of maternal smoking during pregnancy do not stop at birth. Smoking in 

pregnancy is a major risk factor for SIDS (Abbott & Winzer-Serhan, 2012; Slotkin, Seidler & 

Spindel, 2011), most likely due to physiological and anatomical changes which occur from 

exposure to tobacco smoke (Fleming & Blair, 2007). Respiratory problems, including 

recurrent wheeze and asthma, have been frequently associated with smoking in pregnancy, as 
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an additional consequence of developmental changes, particularly to the development of the 

lungs (Silvestri et al., 2015; Zacharasiewicz, 2016). Encouraging pregnant women to quit 

smoking is vital to reduce the risks of infants developing potentially avoidable breathing 

complications, and to reduce the risk of SIDS (Flenady & Blair, 2007). 

1.4.4 Risks into childhood and adulthood 

It is known that the effects of smoking in pregnancy continue into later childhood and 

adulthood, although research into this area is less conclusive than research exploring the 

more immediate effects on the foetus and during infancy. For example, there is conflicting 

evidence suggesting a link between maternal smoking during pregnancy and some childhood 

cancers (Cnattingius, 2004; Einarson & O’Riordan, 2009). A prospective population-based 

study in California found a link between smoking in pregnancy and certain types of 

childhood brain tumours (Heck et al., 2016). However, a study of almost 800,000 children 

reported no significant association between maternal smoking in pregnancy and increased 

risk of childhood cancers, but conversely found that children whose mothers reported 

smoking cessation during pregnancy had a significant increased risk of developing childhood 

cancer: a finding which the authors could not explain (Momen et al., 2016). Further research 

is required in order to clarify whether a link exists between smoking in pregnancy and the 

development of specific childhood cancers. 

The potential implications of maternal smoking in pregnancy for childhood mental health are 

less researched than the physical health risks. An Australian longitudinal study of 7,555 

children aged between four and 14 years found that smoking in pregnancy was associated 

with an increase in behavioural disorders, including hyperactivity and difficulties with peers 

(Sutin, Flynn & Terracciano, 2017). Research carried out across six eastern-European 

countries found that teachers and mothers reported significantly more symptoms of Attention 

Deficit Hyperactivity Disorder (ADHD) from children whose mothers smoked during their 

pregnancies (Kovess et al., 2015). However, research with sibling and cousin comparisons 

failed to find a link between maternal smoking and ADHD in the offspring when compared to 

paternal and other familial smoking, concluding that previously reported links were more 

likely due to unmeasured confounding variables (Skogland et al., 2014). Further research 

from a Danish cohort of 968,665 births concluded that the link between maternal smoking 

and ADHD was explained by maternal genetics or the family environment (Obel et al., 2016). 
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Further health implications for the offspring of mothers who smoked during pregnancy have 

been identified. A systematic review synthesising 14 observational studies, which included 

almost 85,000 children, found that children whose mothers smoked during pregnancy had an 

elevated risk of being overweight between the ages of three and 33 years (Oken, Levitan & 

Gillman, 2008). A link has also been made between maternal smoking in pregnancy and 

nicotine dependence in offspring during adulthood (Mamun et al., 2006; Shenassa et al., 

2015). However, further research has reported similar maternal and partner smoking during 

pregnancy and offspring smoking initiation, suggesting that offspring smoking may be linked 

to tobacco exposure during childhood rather than in utero exposure (Taylor et al., 2014). 

Nonetheless, the effects of smoking during pregnancy on the health of the unborn baby have 

been shown to be long-lasting, highlighting the scale of the issue and the need for 

intervention. Smoking abstinence during pregnancy is vital for reducing these negative 

effects. 

1.4.5 Benefits of stopping smoking 

Stopping smoking in pregnancy can significantly reduce the health risks associated with 

continuation of the habit during pregnancy. Evidence suggests that the mechanisms which 

affect foetal growth occur predominantly in the second half of pregnancy, meaning smoking 

cessation during early pregnancy can protect the foetus from much of the associated harm 

(Abraham et al., 2017; McCowan et al., 2009). Stopping smoking before 15-weeks’ gestation 

can also reduce the rates of spontaneous preterm birth to those of a non-smoker (McCowan et 

al., 2009); advising women to stop before this point of pregnancy is optimal, although 

stopping at any time can still be of benefit to mother and baby (Macarthur & Knox, 1988; 

Yan & Groothuis, 2015). Evidence from a Cochrane review reported that smoking cessation 

in late pregnancy led to a significantly higher mean birthweight and a reduction in the 

number of babies admitted to neonatal intensive care immediately after birth by 22% 

(Chamberlain et al., 2013). A decrease in foetal exposure to tobacco smoke through reduced 

smoking in pregnancy has also been found to reduce the risks of SIDS (Flemming & Blair, 

2007). Although stopping smoking before becoming pregnant would be ideal, there is clear 

evidence that smoking cessation during pregnancy, particularly during the first 15 weeks of 

pregnancy, can be of benefit to both mother and child. 
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1.4.6 Reduced smoking 

Reduced smoking, or cutting down the number of cigarettes smoked, can be used as a gradual 

method of achieving full abstinence, although research on the effectiveness of this technique 

is unclear. For smoking during pregnancy, research has suggested that the risks of harm to the 

foetus is dose-dependent, particularly in the third trimester, and that smoking less than six 

cigarettes a day (Katoaka et al., 2018), or less than eight cigarettes a day (England et al., 

2001), may be adequate to protect against reduced birth-weight. However, another study 

suggested that smoking 1-10 cigarettes could reduce birthweight by 86 grams (Ward, Lewis 

& Coleman, 2007), suggesting that even limited smoking may have a detrimental impact on 

birth-weight. Reduced smoking may also have less impact on other adverse pregnancy 

outcomes, including premature birth and increased risk of perinatal death (Raatikainen, 

Huurinainen & Heinonen, 2007). Smoking reduction may also not be of benefit to the 

mother; a recent meta-analysis of smoking in the general population reported that smoking as 

little as one cigarette per day carries a risk of developing coronary heart disease and stroke 

(Hackshaw et al., 2018). Many women may find cutting down easier than quitting 

completely, and as there is some research that reduced smoking can reduce the risks to the 

foetus, harm reduction could be an option for women unable to quit smoking during 

pregnancy (Graham et al., 2014). Nonetheless, complete smoking abstinence is the only way 

to guarantee reduction in the risks of harm, and reduced smoking may be difficult to 

maintain, easily leading back to increased smoking during pregnancy (Nichter et al., 2007). 

Other factors are known to affect a woman’s ability to maintain a low level of smoking or 

achieve complete abstinence during pregnancy, and these are explored in Section 1.5 below. 

1.5 Biopsychosocial influences of smoking during pregnancy 

Smoking during pregnancy can be described as occurring within a system, where continued 

smoking or smoking abstinence is linked to numerous other socio-environmental, 

psychological and biological factors (Bauld et al., 2017; Michie, Atkins & West, 2014). 

These influences, which go beyond physical nicotine dependence, are accentuated during 

pregnancy and can interact and work as barriers to smoking cessation (Boucher & Konkle, 

2016). 
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1.5.1 Social Influences: the role of the healthcare professional 

Healthcare professionals are ideally placed to provide personalised advice and support, which 

can be influential to pregnant women who smoke. However, variation in the availability and 

consistency of advice given can create barriers to encouraging pregnant women to stop 

smoking. Due to ambiguity regarding the effectiveness of cutting down as a way of stopping 

smoking (see Section 1.4.6), National Institute for Health and Care Excellence (NICE) 

guidelines recommend that healthcare professionals advocate complete smoking cessation to 

pregnant women as opposed to reduced smoking (NICE, 2010). Contrary to guidance, 

healthcare professionals are not always consistent with their advice, with some suggesting 

cutting down whilst others recommend only complete cessation (Baxter et al., 2010; Glover 

et al., 2008). Consistency in the advice given to pregnant smokers by their healthcare 

professionals is required in order to portray the importance of quitting smoking in pregnancy 

and to encourage women to engage with the support offered (Baxter et al., 2010; Graham, 

2014). 

Midwives have been found to be less likely to advise complete cessation than other 

healthcare professionals (Glover et al., 2008). This may be due to concerns about damaging 

the midwife-patient relationship and making women feel worse about smoking (Bauld et al., 

2017; McLeod et al., 2003). According to research by Ebert, van der Riet and Fahy (2009), 

midwives are in a unique position to build and maintain relationships with pregnant women. 

However, they face barriers to providing smoking cessation advice, including stressful 

working conditions, lack of time and resources, and competing interests (Murphy, Steyn & 

Mathews, 2015; Randall, 2009). Giving specific smoking cessation advice may not always be 

appropriate, particularly as women do not attend antenatal appointments specifically to 

receive advice about smoking cessation (Ng, 1997). Pregnant smokers have also been 

reported to feel that their personal situation and viewpoint are often overlooked by healthcare 

workers in advisory roles; therefore, an individual approach to smoking cessation, which 

considers the woman’s social situation, may be more beneficial (Ebert & Fahy, 2007). As 

some women consider their midwife as influential in their motivation to stop smoking (Ebert 

& Fahy, 2007), further work may be required in order to optimise how they can provide the 

right level of information to encourage women to stop smoking. 
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1.5.2 Social Influences: the role of the partner 

As well as being influenced by healthcare professionals, pregnant women’s smoking 

behaviour is often influenced by their close relationships. Central to this is their relationship 

with their partner. Partners’ smoking habits are a key determinant in whether a woman 

continues to smoke or stops smoking during pregnancy (Lu, Tong & Oldenberg, 2001). 

Women who smoke in pregnancy are more likely to have a partner who smokes and are also 

more likely to have friends who smoke and be used to socialising with other smokers 

(Homish et al., 2012). Smoking tends to be engrained in the lives of pregnant smokers, often 

making it harder to quit smoking (Flemming et al., 2013). Women whose partner smokes 

have been found to be less likely to quit spontaneously in pregnancy, or quit after an 

intervention, than women whose partner does not smoke (Ziebland & Mathews, 1998). This 

suggests that women whose partner also smokes may require a different approach to smoking 

cessation. A mixed-methodology study looking at social support reported that whether a 

pregnant woman’s partner also quit smoking was a considerable factor in helping them to 

stop smoking themselves (Thompson et al., 2004). A literature review of research examining 

the importance of the smoking status of the pregnant woman’s partner on smoking cessation 

concluded that interventions for smoking cessation in pregnancy may be more effective if 

they are offered to both the pregnant woman and her partner (Ziebland & Mathews, 1998). 

However, a Cochrane review of interventions for addressing smoking cessation in pregnancy 

reported minimal impact of interventions which included the partner (Chamberlain et al., 

2013), possibly because such interventions are difficult to implement in practice. 

Focusing more specifically on the smoking habits of a pregnant smoker’s partner has also 

been found to produce limited effects. Few interventions report significance for either 

supporting the pregnant woman to stop smoking or improving the partner’s own smoking 

habits (Hemsing et al., 2012). Partners themselves may be sceptical towards the risks of 

smoking in pregnancy, particularly if they already have children or know of other apparently 

healthy children born to parents who smoke (Flemming et al., 2015a). Conversely, the main 

facilitators of partner smoking cessation during pregnancy have been reported to be wanting 

to be a good parent and a supportive partner (Flemming et al., 2015a). Interventions focusing 

on the smoking behaviour of partners of pregnant smokers may be more effective if they 

concentrate on improving both knowledge of the risks of smoking in pregnancy and 

emphasising the health benefits to both parents, rather than focusing on supporting the 

pregnant woman for the relatively short gestation of pregnancy (Flemming et al., 2015a; 
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Hemsing et al., 2012). Although it is important to address the smoking behaviour of the 

partner of a pregnant smoker, this appears to be difficult to achieve in practice. 

1.5.3 Socio-demographic factors 

It is also important to look at socio-demographic circumstances which can influence whether 

a pregnant smoker stops smoking in pregnancy. Women who smoke in pregnancy are more 

likely to have more than one child and to live without a partner or with a partner who smokes 

(Schneider & Schütz, 2008). Whilst a number of studies have suggested a link between 

younger age and an increased likelihood of continued smoking during pregnancy, there is a 

lack of consistent evidence regarding the role of maternal age on smoking cessation in 

pregnancy (Riaz et al., 2018; Schneider et al., 2010; Schneider & Schütz, 2008). Smoking 

during pregnancy has been consistently linked to determinants of low socio-economic status 

(SES), such as education level, income, employment and social networks (Greaves et al., 

2011; Schneider & Schütz, 2008), whilst higher SES is linked with pregnancy smoking 

cessation (Riaz et al., 2018). Indigenous populations also have higher rates of smoking in 

pregnancy. For example, in Australia during 2016, 42% of Indigenous pregnant women 

smoked during the first 20 weeks of pregnancy compared to 11% of non-Indigenous pregnant 

women (Australian Institute of Health and Welfare, 2018). Within these populations, 

additional factors may compound barriers faced by non-Indigenous women regarding 

stopping smoking, largely due to social-cultural norms (Gould et al., 2019). In England, areas 

with the highest prevalence of smoking during pregnancy are some of the most deprived 

areas of the country, yet existing services may not be able to provide appropriate support in 

these regions (Smoking in Pregnancy Challenge Group, 2018). These factors highlight the 

health inequalities that are engrained in smoking in pregnancy, which existing services may 

not currently address. 

1.5.4 Psychosocial influences 

Women who smoke in pregnancy may continue to do so because they see it as a coping 

mechanism, providing them with time to relax in otherwise stressful lives (Flemming et al., 

2015b). A high amount of job strain and exposure to physical or sexual violence have also 

been found to be significantly associated with continued smoking during pregnancy 

(Goedhart et al., 2008). Women who continue to smoke during pregnancy are more likely to 
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have poor antenatal care, such as rarely attending screening or attending at a later stage in 

pregnancy (Schneider & Schütz, 2008). 

Spontaneous quitters are women who report quitting on their own shortly after finding out 

that they are pregnant, and before they are given advice or interventions from their healthcare 

provider (Solomon & Quinn, 2004). Women who spontaneously quit show similar 

characteristics to women who quit later in pregnancy or who quit with support, including 

higher levels of education, higher income, and higher likelihood of receiving support and 

encouragement from their partners (Solomon & Quinn, 2004). They are also more likely to 

be married or have a partner, to have planned their pregnancy and to be lighter smokers than 

women who continue to smoke in pregnancy (Solomon & Quinn, 2004). However, over 70% 

of spontaneous quitters have been found to relapse by 6 months post-delivery (Ko & 

Schulken, 1998; Mullen et al., 1999). This indicates that even women who succeed in 

quitting spontaneously upon learning they are pregnant may require further motivation to 

maintain post-natal abstinence, to further protect themselves and their families from the 

harms of exposure to tobacco smoke. 

Intention to become pregnant 

Whether a woman intends to become pregnant appears to affect her ability and motivation to 

stop smoking. A study examining data from 9,048 mothers in Maryland, USA, found that 

28.7% of mothers reporting an unintended pregnancy smoked during the last trimester of 

pregnancy, compared to 11.7% reporting an intended pregnancy and 18.5% of women 

reporting to have a mistimed pregnancy (Cheng et al., 2009). In related research, Massey and 

colleagues (2015) carried out a study with 156 women in the north-east USA, looking at the 

relationship between foetal-attachment and smoking during pregnancy. Using a scale of 

maternal-foetal attachment, they found that pregnant women reporting higher levels of foetal 

attachment were more likely to stop smoking during pregnancy than women reporting lower 

levels of attachment (Massey et al., 2015). This suggests that women who have planned their 

pregnancy may have increased motivation to stop smoking during pregnancy, or that those 

who did not plan their pregnancy find it harder to quit. Further psychological factors can also 

play an important role in whether women are able to stop smoking during pregnancy. 
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1.5.5 Psychological influences - cognitive 

A range of cognitive factors have been identified as determinants of behaviour change in 

social cognitive models, which are discussed further in Section 2.1. These individual 

determinants can affect whether a pregnant woman stops smoking or not. Pregnant women’s 

intentions to quit smoking have been found to change as pregnancy progresses, with strongest 

motivation for quitting felt at the start of pregnancy (Cooper et al., 2017; Hutchinson, Stevens 

& Collins, 1996). Intentions to stop smoking have also been reported to be linked to 

heaviness of smoking and beliefs about the risks of harm posed by smoking whilst pregnant 

(Ershoff, Solomon & Dollen-Mullen, 2000). This complex interplay of competing influences 

has been described as a ‘jigsaw puzzle’ (Abrahamsson et al., 2005: 376). Having the 

willpower to stop smoking has emerged as a common theme from women explaining their 

smoking behaviour. A study by Tod (2003) found pregnant women reported needing 

additional willpower to move from cutting down their smoking to complete abstinence, 

which they did not feel was possible. A systematic review of qualitative studies also reported 

willpower and determination as essential for helping women to cope in difficult situations 

without smoking (Flemming et al., 2013). 

Similarly, non-smokers have been reported to be more likely than smokers to perceive 

smoking during pregnancy as a risk factor for adverse pregnancy outcomes (Bronars et al., 

2018). As highlighted in Section 1.4.2, whilst it is important to provide information regarding 

the risks of smoking in pregnancy, providing information on the risks alone may not be 

appropriate as this would overlook the reasons women use to justify continued smoking, 

which also need to be addressed (Abrahamsson et al., 2005). Self-efficacy in the ability to 

stop smoking has also been found to be a predictor of smoking cessation during pregnancy 

(Riaz et al., 2018; Woodby et al., 1999). It has been suggested that enhancing self-efficacy is 

critical in supporting women to take control of their smoking whilst also encouraging women 

not to be defensive about their smoking behaviour, as this encourages continued smoking 

(Abrahamsson et al., 2005). 

1.5.6 Psychological influences – mental ill health 

Coping without smoking may also be more difficult for pregnant women with mental health 

issues. Depression has been linked to continued smoking in pregnancy. A cross-sectional 

study of pregnant women across 15 countries in Europe found that almost a third of women 
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who continued to smoke in pregnancy reported depressive symptoms, compared to 18% of 

women who had stopped smoking when pregnant (Smedberg et al., 2015). A study by 

Goodwin, Keyes and Simuro (2007) found that almost 50% of pregnant smokers had 

depression or other mental health disorders, and it has been reported that depressed smokers 

have lower self-efficacy in their ability to quit smoking (Zhu & Valbø, 2002). Women with 

mental health disorders also appear to face more barriers to smoking cessation, including fear 

of making depression worse by stopping smoking, concerns about gaining weight, and 

healthcare professionals prioritising mental wellbeing over stopping smoking (Howard et al., 

2013). A cross-sectional study of 27 pregnant women in London found that whilst women 

with mental health disorders (including mild to moderate depressive disorder, bipolar 

disorder and recurrent depressive disorder) were more likely to accept a referral for support 

to stop smoking during pregnancy, they were more likely to still be smoking at delivery 

(Howard et al., 2013). Failure to stop smoking during pregnancy may enhance negative 

emotions and increase stress, consequently making it harder to stop. Stop Smoking Services 

may need to adapt their approaches in order to further encourage and motivate women with 

mental health difficulties to stop smoking, to reduce health inequalities (Howard et al., 2013). 

1.5.7 Nicotine addiction 

A considerable factor which can influence the continuation of smoking during pregnancy is 

smoking addiction. Addiction can be defined as a ‘chronic condition in which there is a 

repeated powerful motivation to engage in a rewarding behaviour, acquired as a result of 

engaging in that behaviour, that has significant potential for unintended harm’ (West & 

Brown, 2013: 4). As discussed earlier in this thesis (see Section 1.4.1), the addictive 

component of combustible tobacco is nicotine. When cigarette smoke is inhaled, nicotine is 

rapidly absorbed by receptors in the brain, leading to the release of a number of 

neurotransmitters. One of these neurotransmitters is dopamine, which triggers a pleasurable 

response or a strongly felt ‘rush’ (Benowitz, 2010: 11). Withdrawal from nicotine can lead to 

a reduction in mood, reinforcing the desire to repeat the action (West, 2009). Nicotine 

addiction is experienced when an individual relies on smoking to enhance their mood and 

relieve withdrawal symptoms such as anxiety and stress (Benowitz et al., 2010). This process 

creates motivation to continue smoking and can significantly impede attempts to quit (West, 

2009; West & Brown, 2013). The automatic processes involved in addiction are described by 

the PRIME Theory of Motivation (West, 2006; West & Brown, 2013), which is discussed 
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later in this thesis (see Section 2.3.1). A high level of nicotine dependence has been 

consistently linked with less likelihood of smoking abstinence during pregnancy (Boucher & 

Konkle, 2016; Riaz et al., 2018; Schneider et al., 2010). Similarly, a heavier reliance upon 

nicotine may also determine whether a pregnant woman adheres to treatments to aid with 

smoking cessation, such as nicotine replacement therapy (NRT) (Boucher & Konkle, 2016). 

1.5.8 Biological influences 

As well as social, socio-demographic and psychological influences, physiological changes 

which occur during pregnancy may also play a role in the continuation or cessation of 

smoking during pregnancy. Nicotine dependence is likely to be worse during pregnancy due 

to increases in metabolic clearance of nicotine (Dempsey, Jacob & Benowitz, 2002), which 

could intensify the occurrence of cravings and withdrawal symptoms compared with pre-

pregnancy (Ebert, van der Riet & Fahy, 2009). Conversely, due to hormonal changes which 

alter taste sensations in pregnancy, some women may develop an aversion to smoking, 

leading them to stop smoking in early pregnancy (Ebert, van der Riet & Fahy, 2009). A 

questionnaire-based study found that from 122 women who quit smoking during the first 

trimester of pregnancy who experienced nausea, 11 (9%) reported this as the reason why they 

stopped smoking (McLeod, Pullon & Cookson, 2003). Interestingly, all 15 pregnant 

participants of a longitudinal, qualitative study reported a change in the taste and smell of 

primary and second-hand smoke shortly after they became pregnant, which led them all to 

stop smoking (Pletsch & Thornton Kratz, 2004). However, 11 of the 15 participants resumed 

their pre-pregnancy smoking status within three months of giving birth, which is a similar 

relapse rate to that reported for the majority of spontaneous quitters (see Section 1.5.4). The 

authors concluded that physiological influences were ‘extrinsic motivation’, limited only to 

the duration of pregnancy (Pletsch & Thornton Kratz, 2004: 677). Whilst stopping smoking 

during pregnancy produces the most benefit for foetal health, post-natal relapse may have its 

own risks for the infant and mother. Interventions which aim to reduce rates of smoking in 

pregnancy should also aim to encourage continued post-natal abstinence, and also need to 

consider the role of wider social and psychological influences in smoking cessation. 

1.6 National policy 

As well as the biopsychosocial factors which influence pregnant women’s smoking 

behaviour, broader national policies and services can also have an impact on rates of smoking 
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in pregnancy. Despite the vast body of knowledge regarding the dangers of smoking in 

pregnancy for both mother and baby, rates of maternal smoking remain high in many 

countries. In the UK, it has been estimated that the costs to the National Health Service 

(NHS) from the pre-natal effects of smoking in pregnancy are between £8.1 and £64 million 

per year, and costs from health complications in infancy, which are heightened by smoking in 

pregnancy, are between £12 and £23.5 million per year (Godfrey et al., 2010). This clearly 

remains a national public health priority. As discussed in Section 1.3.4, in 2017 the 

Government launched their latest tobacco control plan, aiming to reduce rates of smoking in 

pregnancy to 6% or under by 2022 (Department of Health and Social Care, 2017). This 

section explores what is currently being done to achieve this aim, and to identify any gaps 

where further work can contribute. 

1.6.1 Tobacco Legislation 

It has only been within the last two decades that comprehensive tobacco legislation has been 

rigorously implemented in the UK. The Tobacco Advertising and Promotion Act was 

introduced in 2002. This saw a comprehensive ban of tobacco promotion implemented across 

the UK, prohibiting the marketing of tobacco products through print and broadcast media, 

billboards, internet advertising, new promotions, and sponsorship (Action on Smoking and 

Health (ASH), 2017). Laws were implemented in 2006-2007 prohibiting smoking in almost 

all enclosed or substantially enclosed public places, workplaces and work vehicles (ASH, 

2017). In 2007, the minimum age for purchasing tobacco was raised from 16 to 18 years of 

age (Children and Young Persons (Sale of Tobacco etc.) Order, 2007). The Health Act of 

2009 led to a ban on the promotion of tobacco products at point of sale, starting in larger 

stores in 2012 in England, Wales and Northern Ireland (2013 in Scotland), and expanding to 

all other stores by 2015. Further laws have also been passed by UK Government making it an 

offence to smoke in cars carrying children (ASH, 2016). 

Short-term impacts of smoke-free legislation have already been reported. A Cochrane review 

of the effects of smoking bans in 21 countries, including 12 European countries, found 

improved health outcomes following smoking legislation, particularly for cardio-vascular 

health (Frazer et al., 2016). In England, the smoking ban appeared to have an immediate 

effect, with hospital admissions for asthma being reduced by 4.9% (Sims, Maxwell & 

Gilmore, 2013). An increase in quit attempts in the period prior to the smoking ban in the UK 
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was also seen (Department of Health, 2011a). Research from Scotland, Italy and Ireland has 

also reported drops in rates of smoking in pregnancy following the initiation of smoking bans 

(Charrier et al., 2010; Goldenberg et al., 2008; Mackay et al., 2012), resulting in reductions in 

pre-term birth, still-birth, low-birth weight and neonatal mortality (Been et al., 2015; 

Franchini et al., 2008; Mackay et al., 2010; Page, Sleisko & Libby, 2012). This demonstrates 

the immediate positive impact of the smoking bans on rates of smoking in pregnancy and 

neonatal health, although long-term influences are yet to be ascertained. 

In countries with widespread advertising restrictions on tobacco, such as the UK, packaging 

became the main form of marketing (Hammond, Daniel & White, 2013). Research showed 

that branded, female oriented cigarette packaging was more appealing to young women, 

while plain packaging was more likely to provoke avoidant and cessation behaviours 

(Hammond, Daniel & White, 2013; Moodie & Mackintosh, 2012). To remove the appeal of 

tobacco packaging, plain packaging for tobacco products was implemented in the UK in May 

2017, through the EU Revised Tobacco Products Directive (European Parliament, 2014) and 

Tobacco Related Products Regulations (Department of Health and Social Care, 2016). 

Regulations for standardised packaging include green packaging with brand names in a 

standardised font, with health promotion images and text making up at least 65% of the front 

and back of cigarette and tobacco packages (Department of Health and Social Care, 2016). 

Removing branding and the positive connotations which young women associate with such 

branding, may help to drive a reduction in smoking in women, with a knock-on effect on 

smoking in pregnancy. A Cochrane review of 51 studies found evidence that plain packaging 

reduces the appeal of smoking (McNeill et al., 2018). Due to the recency of the introduction 

of plain packaging, only one observational study from Australia has so far assessed changes 

in smoking prevalence, reporting a 0.5 % reduction (McNeill et al., 2018). Although more 

long-term data is required to fully assess the extent to which plain packaging affects rates of 

smoking, early indications are promising. 

1.6.2 NICE Guidance 

Further national guidance has also been implemented which is likely to influence rates of 

smoking in pregnancy. The National Institute for Health and Care Excellence (NICE) is 

sponsored by the Department of Health and Social Care but is operationally independent of 

the UK Government. It provides national recommendations and guidance based on the best 
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available research evidence in order to improve health and social care (NICE, 2018). 

Following this guidance can enhance service and care provision and reduce variations in 

practice across the country. NICE recommendations for smoking in pregnancy were first 

introduced in 2010; they included guidance for maternity services to routinely use CO testing 

at booking appointments (8-12 weeks’ gestation) to identify pregnant smokers, and regularly 

assess for smoking status throughout pregnancy (NICE, 2010). 

Further recommendations are for referral to the NHS Stop Smoking Services (SSS) from 

maternity services to be an ‘opt-out’ rather than an ‘opt-in’ pathway. This means that women 

who report smoking or have a CO reading above 7 parts per million (ppm) (see Section 1.3.4 

for detail) automatically receive a referral unless they specifically request that they do not 

want one. SSS are then required to contact women who are referred and provide intensive, 

personalised and on-going support through pregnancy and beyond (NICE, 2010). However, 

these recommendations have not been consistently implemented across the country, leading 

the new Tobacco Control Plan to call for all CCGs, local trusts and councils to fully 

implement guidance (Smoking in Pregnancy Challenge Group, 2018). 

Several studies have explored the effectiveness of implementing NICE recommendations for 

smoking in pregnancy. The current standard for assessing the effectiveness of SSS is a 4-

week quit: someone who reports smoking abstinence between weeks two and four from their 

target quit date, verified by expired air CO concentration of less than 4ppm for pregnant 

women (NCSCT, 2014a). This can provide an accurate calculation of longer-term quit rates. 

A study in one NHS trust in Nottinghamshire found that introducing routine CO testing of all 

pregnant women at their booking appointment led to the identification of an additional 22.9% 

of women as smokers (Campbell et al., 2016). The combination of CO monitoring all 

pregnant women, and an ‘opt-out’ rather than an ‘opt-in’ referral to the SSS, also resulted in 

twice the number of women quitting smoking at 4-weeks (Campbell et al., 2016). A similar 

study evaluating a training programme in North-East England, which enabled midwives and 

stop smoking advisors to follow NICE guidelines for pregnant smokers, reported that the 

number of referrals doubled and quit rates increased significantly (BabyClear, Bell et al., 

2017). However, a study in the West Midlands reported less positive results; whilst the opt-

out service increased the number of referrals to the SSS, it did not increase quit rates (Bauld 

et al., 2012). Issues also arose regarding the ability or inclination of some midwives to 

implement CO testing. Existing services may not have the capacity to deal with increased 
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referrals, and the opt-out referral process may result in women who are not motivated to stop 

smoking being referred to SSS (Bauld et al., 2012). These women may therefore not engage 

with support (Sloan et al., 2016). Following national guidelines can increase the number of 

pregnant women who quit smoking, providing that the facilities exist within local services to 

enable these recommendations to be put into place. Midwifery staff and other healthcare 

professionals also need to be willing and able to implement these strategies. Guidance for 

how best to support pregnant women who are particularly resistant to stopping smoking 

would also be of benefit. Given the stalling in the reduction of rates of smoking in pregnancy 

since 2015, described in Section 1.3.4, it remains to be seen whether these recommendations 

are enough to reduce rates in line with government ambitions of reducing rates of smoking in 

pregnancy to 6% or under by 2022 (Department of Health, 2017). 

1.6.3 Saving Babies’ Lives Care Bundle 

Reducing smoking in pregnancy is also one of the four priorities of the Saving Babies’ Lives 

Care Bundle, which is an NHS action plan aiming to ‘make maternity care safer and more 

personal’ (NHS England, 2016a) and reduce the high incidence of stillbirth in the country. It 

is also part of the wider Maternity Transformation Programme (NHS England, 2016b). As 

well as enforcing NICE guidelines, as described in Section 1.6.2 above, pregnant smokers 

who continue to smoke are to be classified as having a high risk for growth restriction. This 

would mean consultant-led care and regular ultrasound assessments of foetal growth during 

the third trimester of pregnancy (NHS England, 2016a). This care bundle is being fully 

implemented across England, and an extensive programme evaluation was underway at the 

time of writing (Widdows et al., 2018a). Early evaluation data across 19 NHS trusts shows a 

20% reduction in the rate of still-birth since the introduction of this care pathway; however, 

in terms of smoking in pregnancy, poor referral rates and low engagement with cessation 

services was reported (Widdows at el., 2018b). 

1.6.4 Provision of Stop Smoking Services 

In the UK, Stop Smoking Services (SSS) were first introduced in 1999 and are free to attend 

through the National Health Service (NHS). They deliver specialist stop smoking advice to 

smokers who wish to quit, through training provided by the NCSCT (Department of Health 

and Social Care, 2011b). These services offer one-to-one behavioural support and can offer 

pharmacotherapy: Nicotine Replacement Therapy (NRT), Zyban (Bupropion) and Champix 
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(Varenicline). In pregnancy, NRT is offered free of charge through the NHS (see 1.7.1 for 

more details). Bupropion is an aminoketone antidepressant which is commonly used as a 

smoking cessation aid, but evaluation of its use in pregnancy is limited (Cressman et al., 

2012). Varenicline is a partial agonist of the receptor α4β2 responsible for producing nicotine 

dependence, which reduces the rewarding effects of smoking by preventing nicotine binding 

to α4β2 receptors whilst also reducing withdrawal symptoms (NICE, 2007). A recent review 

found no evidence that either treatment could be harmful when used in pregnancy, but also 

no strong evidence of their safety (Turner et al., 2018). Due to limited evidence of safety, the 

use of Varenicline and Bupropion is not recommended for pregnant women (NICE, 2010). 

The majority of SSS have a specialist pregnancy advisor, but 24% offer only generic stop 

smoking support (Fahy et al. 2014). Recent cuts in central government funding have also had 

an impact on the commissioning of numerous SSS, with investment in SSS across England 

falling from £70.2 million in 2016/17 to £60.3 million in 2018/19 (Iacabucci, 2018). A recent 

survey of tobacco control leads across England reported that over half of the 126 local 

authorities who responded described some element of reconfiguration to their SSS, with one 

fifth being integrated into a wider lifestyle service or providing only specialist services for ‘at 

risk’ populations (Cancer Research UK & Action on Smoking and Health, 2018). This is 

despite smoking remaining the leading cause of preventable death, and a lack of evidence for 

the effectiveness of holistic and less specialist health services (Cancer Research UK & Action 

on Smoking and Health, 2018). As highlighted in the Smoking in Pregnancy Challenge 

Group report (2018: 14), there is an ‘increasing postcode lottery’ of availability of SSS. 

Indeed, the number of pregnant women setting a quit date through the SSS dropped 

substantially from 26,080 in 2011/12 to 13,712 in 2017/18, with the decline in service 

provision likely to account for part of this reduction (Smoking in Pregnancy Challenge 

Group, 2018). Government aims to reduce rates of smoking in pregnancy to 6% or lower by 

2022, and NICE guidance offering recommendations to achieve this, do not currently align 

with the availability and provision of local services. 

1.6.5 Effectiveness and Engagement of Stop Smoking in Pregnancy Services 

Where available, SSS can be effective for helping pregnant women to quit smoking; in 

2017/18, 45% of pregnant women who set a quit date through the service achieved a 4-week 

quit, with 27% of quitters CO validated (NHS Digital, 2018a). This is comparable to the 
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national rate for the general SSS of 51% self-reported quits (NHS Digital, 2018a). The 

percentage of women successfully quitting at 4 weeks has remained stable since 2011/12 at 

around 44.5% (calculated from NHS Digital, 2018a). For 2017/18, this varied from 37% in 

North East region to 51% in London with a mean of 44.7%. Whilst efforts have been made to 

increase the number of pregnant women who are referred to SSS, some evidence suggests 

that referral rates are declining (Warwickshire SSiPS data, 2018a; 2018b). Considering the 

introduction of NICE guidance in 2010, and government ambitions to reduce rates of 

smoking in pregnancy to 11% in 2015 and then to 6% by 2022, there is a requirement for 

more work to improve services and increase quit rates in order to reduce the level of smoking 

at time of delivery in line with ambitions. 

A particular area of concern for SSS aimed at pregnant women is low uptake. Despite a lack 

of available data on numbers of referrals, there are consistent reports of low uptake of these 

services by pregnant women; engagement has been reported to be as low as 2% in some areas 

(Bennett et al., 2014). An example of variation in engagement can be seen in Warwickshire 

Stop Smoking in Pregnancy Service (SSiPS), where end of year data from 2017/2018 showed 

30% engagement in the north of the region (140/460 referrals) compared to 56% engagement 

in the south (185/333 referrals) (Warwickshire SSiPS report, 2018a). Similarly, data from 

April-June 2018 showed 32% (27/84 referrals) engagement by pregnant women in the north 

of the region compared to 60% (50/83 referrals) in the south (SSiPS report, 2018b). Overall 

quit rates for the north for 2017/18 were 52% compared to 48% in the south (regional total = 

48%), showing rates slightly above the national average of 46% (SSiPS report, 2018b). The 

north of the region has higher deprivation whilst the south is more affluent, again 

highlighting the existence of health inequalities in access to the SSiPS. However, once 

women engage with the service they have a good chance of stopping smoking. In Somerset, 

the Stop Smoking Service offers financial incentives for successful quits from pregnant 

smokers (Smoking in Pregnancy Challenge Group, 2016). However, this service has also 

struggled with engagement, with approximately 40% of women referred declining to engage 

or being uncontactable by the service. Once they have engaged, the service has a good quit 

rate of 52% (NHS Somerset data, 2018). Increasing levels of engagement with local SSiPS, 

where provided, would likely lead to higher numbers of quits and reduced number of 

SATOD. However, the Warwickshire SSiPS have seen a reduction in the number of referrals 

over the last 18 months (SSiPS report, 2018a, 2018b). 
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Barriers to accessing SSS are commonly reported. A lack of knowledge regarding the nature 

of clinics, the benefits of attending and accessibility of services can work as barriers to 

accessing the SSS by the general adult population (Fulton et al, 2016). More specifically for 

pregnant women, barriers to engagement include fear of stigmatisation by healthcare 

professionals and the expectation of disappointment if they are unable to stop smoking 

(Bryce et al., 2009). Services may be difficult to access for pregnant women with work 

commitments and without childcare (Ussher, Etter & West., 2006). Further barriers to 

engagement with the SSS by pregnant women include not wanting to disclose a smoking 

status in pregnancy and therefore not being referred by midwifery services (Ford et al., 1997; 

Shipton et al., 2009). In areas where CO monitoring of all pregnant women is consistently 

carried out, this issue is largely addressed. In order to ensure that NICE guidance can be 

steadily implemented across the country to help work towards government aims, not only do 

SSS need to be more widely available to pregnant women but barriers to engagement with 

these services must also be addressed. Without further action, it is unlikely that the 

government target of reducing rates of smoking at time of delivery to 6% or less (Department 

of Health and Social Care, 2017) will be achieved. 

In response to the government tobacco strategy to help achieve national ambition for reduced 

SATOD, the ‘Smoking in Pregnancy Challenge Group’ was established in 2012. This group 

is a partnership between academics, the voluntary sector and the Royal College of Midwives, 

the Royal College of Obstetricians and Gynaecologists and the Royal College of Paediatrics 

and Child Health (Smoking in Pregnancy Challenge Group, 2018). This group identified 

programmes available for pregnant smokers across England, which commissioners of local 

services have implemented in order to try and improve quit rates (Smoking in Pregnancy 

Challenge Group, 2016). One of the programmes which was originally implemented across 

the north of England is the BabyClear intervention (see also Section 1.6.2). This is a training 

programme for midwives and stop smoking advisors to enable them to follow NICE 

guidelines, which has been implemented throughout the country to good effect (Bell et al., 

2017; Rudzik, 2014). An additional component of this intervention is more intensive training 

for a select group of specialist midwives, allowing them to deliver the Risk Perception 

component of the intervention. This is a programme for pregnant smokers who opt out of 

referral to the SSS, or drop out of the service and continue to smoke (Rudzik, 2014) (see 

Appendix A1 for more details). These women are given an appointment with a Risk 

Perception midwife, who delivers an intensive intervention, providing more details about the 
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risks of smoking in pregnancy and the effects on the unborn baby. From this appointment, 

women are again given an opt-out referral back to the SSS. Ideally, this appointment takes 

place immediately after the 12-week scan (part of the standard NHS care pathway in the UK). 

Due to implementation issues, this Risk Perception element of the BabyClear intervention 

has yet to be fully evaluated, but it has been found to be effective in Rotherham where it was 

first developed (Fendall et al., 2012; Rudzik, 2014). However, issues with this approach are 

that focusing on risk alone may not be effective for pregnant smokers (see Section 1.5.5). 

Raising perceptions of the level of risk is not likely to be effective without also increasing 

women’s self-efficacy in being able to stop smoking (Abrahamsson et al., 2005; Rogers & 

Prentice-Dunn, 1997). This may instead result in a defensive, avoidance response, 

particularly as this intervention is designed to be mandatory (Rudzik, 2014). It has also 

proven difficult to implement this in practice as intended, which is immediately after the 12-

week scan, due to issues with midwives attending training, the need to involve other 

healthcare professionals in the implementation of the intervention, and having the resources 

to run the intervention in a secondary care location (Rudzik, 2014). Nonetheless, this 

approach is designed to reach only the most ‘hard-core’ smokers who have already declined a 

referral to SSS, and therefore may fill a gap in the current care pathway for service provision 

for these women. Further discussion of this approach is presented in the following section. 

1.6.6 Implementation of the Risk Perception Intervention: Warwickshire as a case study 

In Warwickshire within the West Midlands of the UK, rates pregnancy smoking during 2017-

2018 varied from 12.9% in the north, 11.8% in Coventry and Rugby, and 7.3% in the south 

(NHS Digital, 2018b). There are three NHS trusts providing midwifery services, and one 

Stop Smoking in Pregnancy Service (SSiPS), providing personalised support for pregnant 

smokers and their families in their own homes. Figure 1.2 below shows a flow diagram of the 

current care pathway in Warwickshire. Each trust now typically follows NICE guidelines, 

with CO monitoring of all pregnant women at booking in for maternity services and opt-out 

referrals to SSS, which led to an increase in referrals in the year 2015-2016. As well as 

following NICE guidelines, two of the three trusts have been implementing the Risk 

Perception intervention since 2016, as detailed in Section 1.6.5 above. Despite some success 

in referring women who have not engaged with the SSiPS to a Risk Perception midwife, 

implementation issues have led to limited numbers of women from these referrals actually 
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Figure 1.2 Current care pathway for pregnant smokers in Warwickshire 
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engaging with the SSiPS. Some success has been reported in the south of the region, with 

data from the first financial quarter of 2018/19 showing that from 27 referrals through the 

Risk Perception intervention, eight women went on to set a quit date and three of those eight 

women quit. This is in comparison to only two referrals from the north of the region, with no 

resulting quits (Warwickshire SSiPS, 2018). It is, however, the north of the region where the 

highest rates of smoking in pregnancy remain (12.9%), with the largest number of referrals 

but the lowest levels of engagement with the SSiPS. A lack of robust evidence for how local 

NHS trusts should implement the intervention into the current care pathway may lead to 

health inequalities within the same region and within the same SSS. Further work is required 

to assess the extent to which individual SSS are effective for meeting the needs of pregnant 

women, which is an area where behavioural science can help to improve local services 

(Public Health England, 2018b). 

1.7 The Role of Behavioural Science for Reducing Smoking in Pregnancy 

Evidence from behavioural sciences can help advance understanding of the context and 

causes of risky health behaviours (Snider & Satcher, 1997). This research can also play a 

vital role in the identification of solutions to public health issues, through the development, 

implementation and evaluation of interventions aimed at addressing health issues (Snider & 

Satcher, 1997). In this chapter, this can be seen in the exploration of biopsychosocial 

influences on smoking in pregnancy (Section 1.5) and evaluation of the effectiveness of the 

SSS (Section 1.6.5). Behavioural and social sciences have also contributed to the evidence 

base that led to legislation described in Section 1.6.1, including the ban on smoking in public 

places and plain packaging legislation (Public Health England, 2018b). The NCSCT, who 

provide smoking cessation training for healthcare professionals, is also led by behavioural 

and social scientists (NCSCT, n.d). The field of behavioural science has been further 

advanced through development of theoretical understandings of why behaviour occurs, which 

is explored in more depth in Chapter 2 of this thesis. However, a number of barriers exist to 

embedding behavioural science research evidence into public health services. These barriers 

include social and environmental challenges, a need to change the attitudes and beliefs of 

practitioners and decision-makers, and prioritisation of the cost of interventions over the 

evidence base (Curtis, Fulton & Brown, 2018). This is an important area for consideration 

when looking to advance knowledge of what can help to address public health issues, 

including smoking during pregnancy. Below, consideration is given to the effectiveness of a 
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range of interventions for smoking cessation in pregnancy, including those which have been 

predominantly developed through the field of behavioural science. 

1.7.1 Pharmacotherapy: Nicotine Replacement Therapy 

Nicotine replacement therapy (NRT) works by substituting the nicotine inhaled in tobacco 

smoke with nicotine in medicinal form, such as a transdermal patch, mouth spray, inhalator 

or gum, so that the dose of nicotine can gradually be reduced until the smoker can stop use of 

NRT without suffering excessive withdrawal (Coleman et al., 2012). In terms of the safety of 

NRT use in pregnancy, a review from 2001 reported that whilst animal research indicated 

effects upon the developing foetus from nicotine, nicotine alone has minimal effects on 

human maternity and foetal cardiovascular systems (Dempsey & Benowitz, 2001). A 

randomised controlled trial with 2-year follow-up reported that use of the NRT transdermal 

patch had no long-term effects on the child, but also no significant effect upon smoking 

during pregnancy (Cooper et al., 2014). A Danish study of almost 85,000 mothers reported 

that both children whose mothers smoked during pregnancy and children whose mothers used 

NRT during pregnancy had a higher risk of developing Attention Deficit Hyperactivity 

Disorder (ADHD) (Zhu et al., 2014). However, data for NRT use in the study by Zhu and 

colleagues was limited, resulting in unstable estimates, and potential confounding of family 

factors and paternal smoking was possible. This reflects findings on confounding variables 

reported in other studies considering the effect of smoking in pregnancy on childhood ADHD 

above (Obel et al., 2016 - see Section 1.4.4). 

In terms of the efficacy of NRT use in pregnancy, a meta-analysis exploring the use of 

pharmacotherapy in pregnancy, primarily NRT (6 out of 7 studies), reported significant 

effects on smoking cessation (Myung et al., 2012). A Cochrane review of pharmacological 

support, again predominantly NRT (7 out of 8 studies), reported that NRT use in late 

pregnancy can increase smoking cessation by 40% (Coleman et al., 2012). However, by 

removing potentially biased studies, NRT was found to be borderline effective. An update to 

this review also reported a lack of conclusive evidence regarding the positive or negative 

impacts of NRT on birth outcomes (Coleman et al., 2015). Larger randomised controlled 

trials (RCTs) are required to explore the safety and efficacy of pharmacotherapy in 

pregnancy, particularly at higher doses and using placebos (Coleman et al., 2015; Myung et 

al., 2012). 



  

      

             

        

            

           

          

           

           

          

           

           

             

        

          

             

       

            

  

 

   

           

          

         

          

               

         

        

            

     

          

         

           

47 

As presented in Section 1.5.7, nicotine is absorbed more quickly during pregnancy, meaning 

that pregnant women may require a higher dose of NRT in order for it provide an effective 

substitution to the nicotine inhaled from tobacco smoke (Bar Zeev et al., 2017b; Coleman et 

al., 2012). Further evidence has found that combination NRT, usually in the form of the 

transdermal patch plus an oral product, is more effective than single NRT for pregnant 

smokers (Brose, McEwan & West, 2013). This has also been reported for non-pregnant 

smokers (Brose et al., 2011). Due to a lack of clear evidence regarding the safety and efficacy 

of NRT use in pregnancy, NICE guidelines currently recommend that NRT should only be 

used by the SSS with pregnant women when behavioural therapy alone has not been effective 

for stopping smoking (NICE, 2010). However, this guidance also states that if the woman 

expresses a wish to use NRT, the advisor should use their judgement before deciding whether 

to offer a prescription. In practice, SSS may be reluctant to wait to offer NRT as this could 

prompt women to stop engaging with support (Naughton et al., 2018). Whilst a cautious 

attitude to the use of NRT in pregnancy has been recommended from various sources (e.g. 

Hackshaw, Rodeck & Boniface, 2011; Wickström, 2007), the use of NRT is very likely to be 

better for pregnant women and the developing foetus than continuing to smoke tobacco 

(Abbott & Winzer-Serhan, 2012; Bar Zeev et al., 2017b; Dempsey, Jacob & Benowitz, 

2002). 

1.7.2 Pharmacotherapy: E-cigarettes 

E-cigarettes, or electronic nicotine delivery systems (ENDS), were first introduced in Europe 

and America in 2006-2007. They are battery powered devices which heat a solution of 

nicotine, flavouring, additives, and propylene glycol and/or vegetable glycerine, producing 

vapour rather than smoke. A lack of research exploring the long-term safety of e-cigarette use 

has led numerous countries to take a precautionary stance; at the time of writing, 29 countries 

had banned the sale of e-cigarettes, including Argentina, Brazil and Turkey (Institute for 

Global Tobacco Control, 2018). Other countries, including England, the United States and 

New Zealand have adopted a different approach, endorsing the use of e-cigarettes as a harm 

reduction aid and smoking cessation tool but enforcing sales and marketing regulations 

(Institute for Global Tobacco Control, 2018). E-cigarettes are currently the most popular stop 

smoking aid in England, being used by 3.2 million adults, of whom 52% are ex-smokers, 

44% are current tobacco smokers, and 4% are never smokers (ASH, 2018). They can be 
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effective for helping smokers in the general population to quit, with and without support from 

SSS (Beard et al., 2016; Brown et al., 2014). 

Some research has suggested that e-cigarettes are not safe to use in pregnancy due to the 

potential effect of nicotine on the development of the lungs and other organs of the foetus 

(e.g. Spindel & McEvoy, 2016; Whittington et al., 2018). However, this research is based on 

evidence from animal studies which have not been replicated in humans. Despite evidence 

that the vapour from e-cigarettes may contain some toxic chemicals, levels have been found 

to be much lower than in tobacco cigarette smoke (Goniewicz et al., 2013; Hajek et al., 

2014). As the majority of e-cigarette users are smokers or ex-smokers (ASH, 2018; West, 

Beard & Brown, 2019), e-cigarettes are likely to be a safer alternative to smoking regular 

tobacco. Public Health England have asserted that e-cigarettes are 95% safer than smoking 

tobacco (Public Health England, 2018a). They have recommended that SSS offer support for 

people wishing to use an e-cigarette to quit smoking, including pregnant women, if licensed 

NRT products have not been successful (NCSCT, 2016b). The Stop Smoking Service in 

Leicester proactively offer pregnant women the option of e-cigarette use. Although reported 

numbers of use have so far been small, quit rates for women using an e-cigarette with or 

without NRT in 2016/17 were 60% compared to 32% for NRT alone (Smoking in Pregnancy 

Challenge Group, 2018). Although there is considerable potential for e-cigarettes to help 

pregnant women to stop smoking, uncertainties regarding their safety in pregnancy remain. 

Recent mixed-methodology research found that SSS rarely came across pregnant women 

using e-cigarettes, and that the majority of SSS managers were uncertain about the use of e-

cigarettes in pregnancy (Cooper et al., 2019). Of 72 SSS who completed the survey, only 

8.3% were likely or very likely to recommend e-cigarette use to pregnant women compared 

to 56.9% who were unlikely or very unlikely to advise use in pregnancy (Cooper et al., 

2019). Changes in recommendations from Public Health England and the NCSCT, as 

highlighted above, appear to be changing perceptions of use in pregnancy across SSS and 

other healthcare professionals (Cooper et al., 2019). This may help to alleviate pregnant 

women’s concerns regarding the possible risks to maternal and foetal health, and to reduce 

fears of social stigma from e-cigarette use during pregnancy (Bowker et al., 2018). 

Stop Smoking Services are advised to inform pregnant women that licensed NRT products 

are the preferred pharmacotherapy option for use in pregnancy due to uncertainties regarding 

whether e-cigarette vapour has any effect on the foetus (NCSCT, 2016b). However, pregnant 
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women should not be discouraged from using an e-cigarette if this is their preference 

(NCSCT, 2016b). Pharmacotherapy is also recommended to be used alongside behavioural 

support, and it should only be available on prescription for those engaging with support to 

stop smoking (NICE, 2013a). The evidence for the effectiveness of behavioural support, 

which forms the basis of NICE guidelines, is discussed in the next section. 

1.7.3 Behavioural Interventions 

A Cochrane review of psychosocial interventions used to reduce smoking in pregnancy found 

good evidence that those which focus on increasing coping and problem-solving skills, and 

motivation to stop smoking, can increase smoking cessation in late pregnancy (Chamberlain 

et al., 2017). Examples include motivational interviewing, cognitive behavioural therapy and 

counselling. Lower intensity psychosocial interventions appear to be less effective 

(Chamberlain et al., 2017). It is largely evidence from this ongoing Cochrane review that has 

led NICE guidance to recommend that all pregnant smokers are referred to SSS for 

behavioural support (NICE, 2010). Further reviews with meta-analyses have found that 

whilst motivational interviewing can be effective for adult smokers, these effects are smaller 

and not significant for pregnant smokers (Heckman, Egleston & Hoffman, 2010; Hettema & 

Hendricks, 2010). Other approaches may provide greater success for this population. 

1.7.4 Financial Incentives 

Financial incentives have been found to increase smoking cessation rates in pregnancy and 

post-partum; however, the review that identified this was based on only six RCTs, all of 

which were from the US (Higgins et al., 2012). A randomised, single-centre trial run in a 

deprived city population in west Scotland found financial incentives offered to pregnant 

women for quitting smoking through the SSS more effective (22.5% quit) for cessation than 

usual SSS care alone (8.6% quit) (Tappin et al., 2015). This indicates that the addition of 

financial incentives to routine care through the SSS could enhance quit rates by the end of 

pregnancy. The Cochrane review by Chamberlain et al. (2017) reported high-quality evidence 

that combining a ‘lottery chance’ of receiving a financial incentive increased the effect of 

counselling. A further RCT of financial incentives for low-income pregnant smokers in 

Wisconsin in the US, found that offering incentives of $25 for attending a smoking cessation 

counselling appointment increased engagement and success with behavioural treatment 

(Baker et al., 2018). There are, however, issues with incentive-based interventions, including 
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the following: women can find ways of ‘cheating’ to continue smoking and still receive their 

reward, although verifying quit status through CO measures can minimise this; they rely on 

the availability of additional funding; and they tend to receive limited public support (Rudzik, 

2014). As stated by Donatelle and colleagues (2004: p. S175), using public funds to reward 

people for ‘doing what they should be doing and that others do without receiving an extrinsic 

reward’ produces a ‘moral and ethical dilemma’. However, offering incentives can be 

effective, particularly with women from lower socioeconomic backgrounds, which in turn 

can reduce the costs to health services and provide protection for the developing foetus 

(Donatelle et al., 2004). Due to the potential of financial incentives to improve rates of 

smoking in pregnancy, NHS Greater Glasgow and Clyde and NHS Tayside are implementing 

incentives schemes, where pregnant women can be rewarded with up to £50 of shopping 

vouchers a month for stopping smoking (NHS Greater Glasgow and Clyde, 2019; NHS, 

2018). Similar schemes are also being implemented in Greater Manchester and Somerset. 

1.7.5 Self-help Interventions 

Self-help interventions can be useful for pregnant smokers. The Cochrane review of 

psychosocial interventions also reported that health educational interventions, where 

information and advice about quitting is provided without further support, such as self-help 

interventions, produced a borderline effect compared to usual care, with a relative risk of 1.59 

from five studies (Chamberlain et al., 2017). Further evidence from a meta-analysis of self-

help interventions, including written, video, audio-based, telephone and computer-based 

materials, found an increased effect over standard care for smoking cessation in pregnancy 

(Odds Ratio = 1.83), although this review reported a lack of clarity over whether more 

complex or intense interventions produced a larger affect (Naughton et al., 2008). 

Interestingly, despite this evidence there is no routine provision for self-help support in SSS, 

which could be of benefit for women who are reluctant to engage with face-to-face support. It 

is also worth noting here that improvements in ‘usual care’ over recent years have tracked 

improvements in interventions, making it more difficult to ascertain the extent to which 

research interventions can be effective for increasing smoking cessation during pregnancy 

(Chamberlain et al., 2017). This is particularly true when looking at the effectiveness of 

interventions in the UK which do not include an element of behavioural support, as NICE 

guidance encourages the referral to Stop Smoking Services for all pregnant smokers where 

services exist (NICE, 2010). 
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1.7.6 Digital Interventions 

Digital interventions, which include interventions delivered by computer, video or DVD, 

mobile telephone and internet, have been introduced through behavioural science research 

over the last decade (e.g. Free et al., 2013; Jackson et al., 2011). Although digital 

interventions can support lifestyle interventions in pregnancy and can provide a way of 

reducing the strain on clinical resources, there is a lack of data synthesising the effectiveness 

of this method of delivery (O’Brien et al., 2014), particularly for smoking cessation. As many 

digital interventions do not require a clinical setting or delivery by a clinician, they have the 

potential to address several of the barriers experienced by pregnant women in accessing face-

to-face support for smoking cessation (Tombor et al., 2015). Text message interventions, 

such as Quit4Baby and MiQuit, have been found to increase smoking cessation in pregnancy 

when compared to usual care (Abroms et al., 2017; Naughton et al., 2012; 2017). Tailored 

websites can also be effective (Herbec et al., 2014), and the flexibility of apps mean that this 

platform could offer a promising avenue for smoking cessation interventions (Herbec et al., 

2014). SmokeFree Baby is a smartphone app aimed at promoting smoking cessation during 

pregnancy (Tombor et al., 2016). Despite the potential offered by apps, a trial of SmokeFree 

Baby failed to produce an effect (Tombor et al., 2018), meaning that the value of this 

platform for pregnant smokers is yet to be realised. More research is required in this 

relatively new area to ascertain the extent to which digital methods are able to provide the 

right support for pregnant smokers, and how this can complement existing services. 

1.7.7 Implementation of Behavioural Science Research Interventions into Routine Care 

As outlined by Chamberlain et al. (2017), the issue with a number of research-based 

interventions is the implementation into routine pregnancy care, where women may have a 

different range of motivations to quit smoking than in research-based trials. This is 

particularly true for interventions where women are required to be ready to change their 

smoking behaviour at the outset of the trial (e.g. Herbec et al., 2014; Pollak et al., 2013). 

Issues over the feasibility of implementing interventions in practice have also been raised 

(Bauld et al., 2017; Chamberlain et al., 2017). Flexible interventions which can be easily 

implemented into routine care pathways are required. Such interventions need to consider the 

link between the personal and environmental aspects of pregnant woman’s everyday lives 

(Bauld et al., 2017). As mentioned in Section 1.7.4, financial incentives have been introduced 

to services in some areas of the UK due to their potential to offer a cost-effective way to 
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increase smoking cessation in pregnancy. However, there remains the need to consult both 

service providers and service users at a local level to ascertain what will be of most benefit 

for that population (Rudzik, 2014), before selecting a programme which may be based on 

limited evidence of effectiveness. Failure to consider the wider context and local needs may 

lead to implementation issues, such as those experienced in Warwickshire with some 

elements of the Risk Perception intervention (see Section 1.6.6). 

1.8 Summary 

This chapter has highlighted the considerable issue of smoking in pregnancy, discussing the 

risks for the developing foetus, birth complications and defects, childhood illnesses and 

issues continuing into adulthood. As highlighted in Section 1.3.2, despite declining rates of 

smoking in pregnancy in higher income countries, these rates are not falling equally across all 

demographic groups, with a clear prevalence of health inequalities which need addressing. 

Detailed understandings of the reasons why women continue to smoke whilst pregnant have 

been established, yet addressing causal factors can be challenging for healthcare 

professionals, researchers and the wider health system. Implementing NICE guidance and 

utilising Stop Smoking Services appears to be relatively effective for decreasing rates of 

smoking in pregnancy, although low uptake of these services and a decline in the provision of 

tailored services mean that they are currently under-utilised or unavailable. Without 

encouraging further motivation for women to engage with these services, it is likely that rates 

of smoking in pregnancy will not decline in line with government ambitions. Face-to-face 

behavioural interventions, such as counselling programmes, appear to be effective for 

encouraging smoking cessation in pregnancy, and can be enhanced by the addition of 

financial incentives. Some potential has also been identified for digital interventions, 

although further work is required in this area. Behavioural science research can help to 

enhance public health services and interventions if barriers to embedding evidence-based 

interventions into current care pathways are overcome, rather than adding programmes based 

on limited evidence for effectiveness without considering the wider socio-economic context. 

In Chapter 2, the role of theory in behavioural science interventions, and the best route to 

intervention design, are explored. 
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2 Chapter 2: Developing evidence-based interventions for 

behaviour change 

Chapter 1 of this thesis provided an in-depth exploration of the issue of smoking in 

pregnancy, highlighting that more work is required to reduce rates in line with government 

ambitions by 2022. In this chapter, the use of intervention frameworks for developing 

evidence-based interventions for changing behaviour are discussed. A justification is 

provided for the intervention development approach applied in this thesis and how this aligns 

with the thesis aims. The way in which subsequent chapters map on to the intervention design 

process is also set out. First, the use of theoretical models of behaviour change to underpin 

intervention design are examined. 

2.1 Theoretical underpinning of interventions 

Behaviour change research within Health Psychology has traditionally drawn on theoretical 

models to understand why people engage in unhealthy behaviours, proposing and empirically 

testing the ways in which different thought processes affect decision-making and behaviour. 

Having a theoretical understanding of behaviour change is therefore essential for maximising 

the reach and effectiveness of interventions (Davis et al., 2015). Medical Research Council 

(MRC) guidance states that it is good practice to use appropriate theory for developing 

complex interventions (Craig et al., 2008). Theoretically-driven interventions are more likely 

to produce an effect as they target the determinants of behaviour which can elicit behaviour 

change (Michie et al., 2008). Interventions for behaviour change which have been found to be 

more effective when extensively underpinned by theory include: internet-based interventions 

for behaviour change (Webb et al., 2010); physical activity for breast cancer survivors 

(Bluethmann et al., 2017); and worksite physical activity interventions (Taylor, Connor & 

Lawton, 2012). However, some reviews have reported that a large number of interventions 

are not based on theory (Ayers & Olander, 2013; Prestwich et al., 2014). When use of theory 

is reported, it is rarely used extensively, which may lead to an absence of effect (Michie & 

Prestwich, 2010; Prestwich et al., 2014). 

Focusing specifically on smoking in pregnancy, an integrative review found that only one 

third of included interventions were reported to have a theoretical basis (Kintz et al., 2014). 

While a separate review of interventions delivered by mobile phone found that three of the 
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five included studies reported use of theory, this is still not optimal, and the extent to which 

these interventions were derived from theory was not clear (Heminger, Schindler-Ruwisch & 

Abroms, 2016). This is an area of concern, highlighting a possible shortage of robust, 

theoretically driven interventions to address the issue of smoking during pregnancy. An array 

of theories and models of behaviour change exist, yet there is limited guidance regarding how 

intervention planners and researchers should select an appropriate theory for a particular 

behaviour (Michie et al., 2008). A scoping review of behaviour change in the behavioural 

sciences identified 82 theories of behaviour and behaviour change (Davis et al., 2015). Some 

of the most commonly applied theories in health behaviour change research are discussed 

below. 

2.1.1 The Health Belief Model (HBM; Rosenstock, 1974) 

Figure 2.1 The Health Belief Model (from Rosenstock, 1974) 

Demographic 
variables (e.g. age/sex) 
Psycho-sociological 
variables (e.g. personality); 
Structural variables (e.g. 
knowledge of disease) 

Perceived threat (e.g. of 
the disease) 

Perceived benefits of 
taking action (e.g. screening 
for certain disease) 
minus 
Perceived barriers to 
taking preventive action 

Likelihood of taking 
action 

Perceived 
susceptibility to and 
Perceived severity 
of a health threat (e.g. a 
particular disease) 

Cues to action (e.g. 
media coverage of well-
known person being 
diagnosed with the disease) 

One of the earliest and most commonly applied theories of behaviour is the Health Belief 

Model (HBM). This was developed by Rosenstock (1974) and proposes that behaviour 

change is a result of a set of core determinants (see Figure 2.1). Self-efficacy, or a person’s 

beliefs in their ability to perform a specific action in order to achieve the desired outcome, 

was added later to further strengthen the model (Rosenstock, Strecher and Becker, 1988). The 
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value of this model as a theoretical basis for behaviour change has been questioned due to a 

lack of evidence that two of the constructs, perceived susceptibility and severity, are effective 

for predicting behaviour (Carpenter, 2010). Conversely, a small, randomised controlled trial 

(RCT) of an HBM education programme, designed to improve pregnant women’s knowledge 

of the harms posed by exposure to tobacco smoke, increased perceived susceptibility to, and 

severity of, tobacco harm and produced a significant reduction in tobacco exposure (Kazemi 

et al., 2011). However, although exposure decreased after the education intervention, two 

other HBM constructs were not improved: self-efficacy and perceived barriers to maintaining 

a smoke-free environment (Kazemi et al., 2011). A review of medication adherence 

interventions found that 15/18 included studies using the HBM produced significant 

improvements in adherence (Jones, Smith & Llewellyn, 2014). Upon further inspection 

however, only one third of included studies reported targeting all five original constructs of 

the HBM, leaving the authors to question whether testing the effectiveness of individual 

components provides evidence for social cognitive models in general as opposed to the HBM 

itself (Jones, Smith & Llewellyn, 2014). 

Since its introduction to behavioural science in the 1950s, the HBM ‘has been one of the 

most widely used conceptual frameworks in health behaviour research’ (Champion & Sugg-

Skinner, 2008: 45). A scoping review of the use of theory for intervention design in 

behavioural and social sciences between 1960 and 2012 found that of the 82 identified 

theories for individual behaviour, four further theories accounted for 63% of articles (Davis 

et al., 2015). These were: Theory of Planned Behaviour (TPB; Ajzen, 1991), Transtheoretical 

Model (TTM; Prochaska & DiClemente, 1982), Information Motivation Behaviour Skills 

Model (IMB; Fisher & Fisher, 1992), and Social Cognitive Theory (SCT; Bandura, 1986). 

The HBM was only the fifth most commonly used theory (Davis et al., 2015). Despite the 

initial popularity of the HBM, subsequent models have been applied more frequently to 

behaviour change interventions. 

2.1.2 Theory of Planned Behaviour (TPB; Ajzen, 1991) 

The Theory of Planned Behaviour (TPB) has been applied extensively in behaviour change 

research (Armitage & Connor, 2001). A central feature of the TPB is the focus on the 

individual’s intentions or motivations to perform a behaviour: ‘the stronger the intention to 

engage in a behavior, the more likely should be its performance’ (Ajzen, 1991: 181). 
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Figure 2.2 The Theory of Planned Behaviour (from Ajzen, 1991) 

Perceived 
behavioural 
control (perception of 
control over a given 
behaviour) 

Intention Behaviour 

Attitude (beliefs 
about likely 
consequences to 
performing behaviour) 

Subjective norm 
(individual’s beliefs 
about importance of 
their behaviour to 
significant others; 
perceived pressure to 
perform/not perform 
behaviour 

However, this is dependent upon how much control the individual has over the given 

behaviour. As shown in Figure 2.2 above, the model proposes that there are three major 

determinants which affect intentions to perform a behaviour. The addition of the third 

determinant, perceived behavioural control, is where the TPB differs from the Theory of 

Reasoned Action (TRA; Ajzen & Fishbein, 1980), which is the model from which the TPB 

was developed (Ajzen, 1991). This determinant acknowledges that not all behaviours are 

volitional and within the control of the individual. The extent to which perceived behavioural 

control has a direct influence on behaviour depends on a person’s actual control, which 

involves resources such as time, money, skills and social support (Ajzen, 1991). 

Studies testing the reliability of TPB components to predict intentions to stop smoking have 

found this approach effective for changing smoking intentions in both general adult 

populations and pregnant women specifically (Høie, Moan & Rise, 2010; Natan, Golubev & 

Shamrai, 2010). However, neither study measured whether participants who declared 
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intentions to stop smoking actually achieved smoking abstinence, and therefore whether 

intentions translated to behaviour. This is particularly relevant when looking at smoking in 

pregnancy where the window of opportunity for quitting during gestation is so finite. As 

explored in Section 1.5.5, intentions to quit also appear to reduce with the progression of the 

pregnancy (Cooper et al., 2017; Hutchinson, Stevens & Collins, 1996), with intentions to quit 

being at their highest during early pregnancy. Whilst predicting more variance in behaviour 

than the TRA and the HBM (Taylor et al., 2007), the TPB has been criticised for the lack of 

predictive validity from the constructs in explaining variation in observed behaviour, and as 

intentions do not always translate into action (Sniehotta, Presseau & Araújo-Soares, 2014). 

2.1.3 The Transtheoretical Model (TTM; Prochaska & DiClemente, 1982) 

Figure 2.3 The Transtheoretical Model (from Prochaska & DiClemente, 1982) 

Stage 1: 
Precontemplation 

(before change is 
considered 

Stage 2: 
Contemplation 
(where change is 

considered) 
RELAPSE 

Stage 3: Preparation 
(where plans are made for 

a definite attempt at 
change) 

Stage 5: 
Maintenance 

(where a new pattern of 
behaviour is established) 

Stage 4: Action 
(where an attempt at 

change is made) 
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Social psychological models such as the TPB and HBM have been critiqued for failing to 

bridge the ‘intention-behaviour gap’ (Sheeran, 2002), whereby individuals who intend to 

perform or change a behaviour fail to do so due to unforeseen barriers or temptations 

(Schwarzer, 2008). A different approach may be required for smoking behaviour change, 

particularly as theories such as the TPB may not be able to account for the translation of 

intentions into action for addictive behaviours (Rise et al., 2008). The Transtheoretical Model 

(TTM) was adapted from a linear model of the changes which clients and therapists 

experience in psychotherapy (Prochaska & DiClemente, 1982), to a cyclical model 

encompassing behaviours where a high risk of relapse is common, such as smoking 

(Prochaska & DiClemente, 1983). The TTM illustrates that when changing their behaviour 

people use decisional balance and self-efficacy to move through a series of five stages (see 

Figure 2.3 above). 

The TTM advocates that behaviour change is cyclical and that individuals can experience 

multiple problems in relation to a single behaviour at different levels of the process 

(Prochaska & DiClemente, 1983). However, questions have been asked regarding the value 

of this model for interventions which address smoking cessation, with TTM approaches no 

more likely to achieve behaviour change than alternative interventions (Taylor et al., 2007). 

Whilst a TTM-based educational programme produced a significant increase in smoking 

cessation in pregnant women, the participants who received the most benefit from this 

intervention were already primed for change (in the ‘preparation’ stage) (Aveyard et al., 

2006). They were, therefore, not expected to require further motivation, unlike participants 

earlier in the change process (‘precontemplation’ and ‘contemplation’) where the least effect 

was found (Aveyard et al., 2006). Further research has reported inconclusive evidence that 

behaviour change follows a process of movement through distinct stages (Sniehotta & 

Aunger, 2010). The TTM has also been criticised for failing to accurately characterise 

proposed stages, and for containing unclear divisions between each stage which leave them 

logically flawed (Sutton, 2005; West & Brown, 2013). 

2.1.4 The Information Motivation Behaviour Skills Model (IMB; Fisher & Fisher, 1992) 

The Information Motivation Behaviour Skills model (IMB) was proposed by Fisher and 

Fisher in 1992 to build on the failures and successes of other theories such as the TPB, which 

include both weak descriptions of key constructs and a lack of constructs central to 
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Figure 2.4 The Information Motivation Behaviour Skills Model (from Fisher & Fisher, 1992) 

Information 

Behavioural 

Skills 
Behaviour 

Motivation 
- Attitude 
- Social norm 
- Intention 
- Perception of Risk 

understanding behaviour change (Fisher, Fisher & Harman, 2003). This theory proposes that 

health-related Information, personal and social Motivation and Behavioural Skills, which 

can increase self-efficacy, are fundamental predictors of behaviour. Originally developed for 

HIV prevention research, this theory has also been applied to other areas of health, including 

type 2 diabetes mellitus, coronary artery disease, and cervical/endometrial cancer (Chang et 

al., 2014). The IMB has been assessed as an effective framework for planning and evaluating 

a smokeless tobacco intervention for adolescents (Shell et al., 2011), where the element of 

information was found to have the most effect for the intervention. An intervention 

developed using the IMB for opiate dependent smokers found that all factors of the model 

applied to smoking cessation (Cooperman et al., 2015). Central factors relating to smoking 

cessation were identified as: the health effects of smoking and treatment options 

(Information); pregnancy and cost of cigarettes (Motivation); and coping with emotions, 

seeking social support and adhering to treatment (Behavioural Skills) (Cooperman et al., 

2015). To date, this approach does not appear to have been applied to changing the behaviour 

of women who continue to smoke during pregnancy. This may be because knowledge of risks 

does not always help with motivation to stop smoking during pregnancy (Ingall & Cropley, 

2010), often due to individuals moderating their perception of the risks of smoking 

(Flemming et al., 2015b). 
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2.1.5 Social Cognitive Theory (SCT; Bandura, 1986) 

Figure 2.5 Social Cognitive Theory (from Bandura 2001) 

Personal 

Determinants 

Environmental 

Determinants 
Behavioural 

Determinants 

Unlike other social cognitive models, Social Cognitive Theory (SCT) places more emphasis 

on personal determinants, such as self-efficacy and outcome expectancies (people’s beliefs 

about the consequences of their actions which can influence the decision to change), 

identifying them as key constructs (Bandura, 1986). In terms of behavioural determinants, 

goals serve as self-incentives for adopting the desired behaviour. Environmental determinants 

and socio-structural factors, such as social environment and economic or political systems, 

can act as facilitators or barriers to achieving behaviour (Bandura 1997). These constructs 

interact throughout the course of behaviour change (Luszczynska & Schwarzer, 2005). For 

example, self-efficacy has been acknowledged as central to changing smoking behaviour 

(Bricker et al., 2010; Woodruff, Conway & Edwards, 2008). High self-efficacy can influence 

smoking cessation, whilst low self-efficacy is associated with smoking relapse; this variable 

can be influenced by social and economic factors (Luszczynska & Schwarzer, 2005). Two 

trials of text-message based interventions for smoking cessation in pregnancy underpinned by 

SCT have reported small effects in increasing smoking cessation compared to usual care 

(MiQuit, Naughton et al. 2012; 2017), and short-term effects when compared to a more 

general pregnancy text message service (Quit4Baby, Abroms et al., 2017). However, it is 
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difficult to ascertain whether the interventions increased long-term self-efficacy for resisting 

smoking, or if the act of stopping smoking itself increased self-efficacy (Bricker et al., 2010). 

SCT has been praised for acknowledging the role of social and cultural factors in shaping 

behaviour, moving beyond the assumptions of other models focussed on behaviour that is 

within the conscious control of the individual (Burke et al., 2009). 

2.2 Advantages and Disadvantages of Traditional Social-Cognitive Theoretical 

Models 

The advantages of traditional social cognitive models have been summarised by Abraham et 

al. (2016) as the following: i) They provide a coherent theoretical background for research 

which describes how a combination of selected constructs affect health behaviour; ii) They 

have been repeatedly tested through the literature and so provide reliable measures of specific 

cognitions; iii) They describe the motivational processes which can be fundamental to 

behaviour and help to understand the determinants of behaviour; iv) They can identify 

constructs for behaviour change interventions which focus on targeting motivation (Abraham 

et al., 2016). 

In terms of determinants of behaviour, theoretical models such as the TPB and SCT propose 

a range of constructs which have been found to affect behaviour, including intentions, 

perceived behavioural control, and self-efficacy (Michie et al., 2008). However, despite the 

existence of numerous theoretical models of behaviour change, there is a lack of guidance on 

choosing appropriate theory for intervention development (e.g. Green, 2000; Michie et al., 

2008). This may have prompted intervention researchers to select the most frequently used 

theories, overlooking the context and needs of the population that an intervention is aimed at 

(Davis et al., 2015). The abundance of theories of behaviour change and the lack of 

theoretical basis of many interventions has also prevented an accumulation of knowledge 

regarding which theories and constructs may be best applied for certain populations and 

behaviours (Johnston & Dixon, 2007). 

Criticisms have been made regarding the limitations of traditional theoretical models. Their 

constructs have been found to be inconsistent in predicting variance in health behaviours 

(Ogden, 2003), leaving much of the variation unexplained (Sutton, 1998). Use of cognitive 

models can also lead to the ‘question-behaviour effect’, where attempting to measure 
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behavioural cognition actually changes these processes (Abraham et al., 2016: 158; Ogden, 

2003). There has also been a lack of evidence that conventional theoretical models have 

actually helped interventions to deliver the individual techniques thought to generate 

behaviour change (Michie & Abraham, 2004). Finally, whilst the majority of social-cognitive 

models are based on the assumption that performing an action is a conscious process, they 

overlook automatic drivers of behaviour which include emotions, urges, habits, and learnt 

behaviour (West, 2006). These debates regarding the effectiveness of existing theory for 

intervention design prompted a change in thinking; developing psychological approaches to 

explain why behaviour change does or does not occur, rather than more simply predicting 

behaviour, has been proposed as a way to improve psychological theory (Michie et al., 2005: 

27). New approaches to behaviour change were required; in particular, a new approach was 

needed for examining smoking behaviour, which is an action of habit and addiction. 

2.3 A new direction for theoretical models of behaviour change 

2.3.1 PRIME Theory of Motivation (PRIME; West, 2006; West & Brown, 2013) 

Issues with traditional models of health-behaviour and behaviour change led to the 

introduction of models which encompass automatic cognitive processes. The PRIME Theory 

of Motivation (PRIME) provides an overarching model for understanding addiction, which 

goes beyond that offered by more traditional theoretical models. Specifically, it considers the 

interplay of factors such as impulsivity, habit, self-control, associative learning and emotional 

processing (West & Brown, 2013). More details about the processes involved in nicotine 

addiction are provided in Section 1.5.7 of this thesis. PRIME describes how people’s actions 

are ‘of the moment’, operated by the human motivational system which has a five-level 

hierarchy: at the top, plans (or intentions), are then linked to evaluations (or beliefs), which 

impact upon motives, impulses (or habits) and finally responses. In addiction, any one of 

these components can function abnormally due to psychological issues such as anxiety and 

depression, the physiological effects of performing an addictive action, and social 

relationships and environments. Identity, or how we see ourselves, is described as having a 

central influence on motives. Identity change can contribute to sustained behaviour change, 

strengthening and activating self-control (West & Brown, 2013). 

One intervention using PRIME and the COM-B model (Capability, Opportunity, Motivation 

– Behaviour, see Section 2.3.2 below) as theoretical constructs is SmokeFree Baby, an app 
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for smoking cessation in pregnancy which was introduced in Section 1.7.6. Intervention 

components developed from PRIME theory for this smartphone application included 

distraction from smoking urges, improving pregnant women’s skills to substitute their 

smoking behaviour, and adopting a non-smoker identity (Tombor et al., 2016). Despite the 

theoretical grounding and feasibility testing of the intervention, a trial of this app produced 

low engagement and did not improve smoking cessation, with participant engagement with 

the app dropping significantly after initial registration (Tombor et al., 2018). This reflects 

similar issues faced by Stop Smoking Services regarding low uptake, as discussed in Section 

1.6.5 of this thesis, highlighting the need for further exploration about how to more 

successfully engage pregnant smokers in interventions which aim to help them stop smoking. 

2.3.2 The COM-B Model (COM-B; Michie, Atkins & West, 2014; Michie, van Stralen & 

West, 2011) 

The COM-B model is a broad system which guides understanding of behaviour in the context 

within which it occurs (Michie, Atkins & West, 2014: 59). It was developed as part of a 

wider framework to provide a method for understanding behaviour and designing 

interventions which could be more easily understood and systematically followed by both 

experts and non-behavioural science specialists (Michie, Atkins & West, 2014). This 

behavioural system emerged from an analysis of 83 theoretical frameworks and 1,659 

constructs across three dimensions: comprehensiveness, coherence and links to an 

overarching model of behaviour (Michie, Atkins & West, 2014; Michie, van Stralen & West, 

2011). The COM-B provides a theoretical framework for understanding people’s actions. It 

states that for any behaviour to occur there must be: the ‘Capability’ to perform it (physical 

strength, stamina, skills, knowledge); the ‘Opportunity’ to perform it (favourable physical 

and social environment, accessibility, affordability, acceptability); and sufficiently strong 

‘Motivation’ (people must be more highly motivated to perform the ‘Behaviour’ at a given 

time than to not perform it or to perform an alternate behaviour) (Michie, Atkins & West, 

2014). Capability can be physical (e.g. strength) or psychological (e.g. knowledge), whilst 

opportunity can be physical (e.g. time, resources) or social (e.g. social or cultural norms). 

Motivation may be reflective (e.g. self-conscious planning) or automatic (e.g. urges and 

impulses). These elements of motivation reflect the hierarchical human motivation system 

depicted by the PRIME Theory of Motivation described in Section 2.3.1 above. The COM-B 

shows how both capability and opportunity can influence motivation, and all components can 
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influence behaviour. Equally, performing a behaviour can change capability, opportunity and 

motivation (Michie, van Stralen & West, 2011). Approaching motivation and behaviour in 

this way provides the opportunity to explore why intentions do not always translate to 

behaviour (Michie & Atkins, 2012). The COM-B is a central component, and the starting 

point, of the behaviour change wheel (BCW) (Michie, Atkins & West, 2014), which is an 

intervention framework that was developed alongside the COM-B (see Section 2.5 below). 

2.4 Intervention Frameworks 

As with theoretical models of behaviour change, a number of intervention frameworks have 

been developed to aid theory and evidence-driven intervention development. However, a 

literature review of the use of intervention frameworks found that the majority of intervention 

designers did not use these frameworks when developing new interventions (Michie, van 

Stralen & West, 2011). Existing frameworks have also neglected to provide detail regarding 

the importance of analysing behaviour as the first step of intervention design (Michie, van 

Stralen & West, 2011), with the exception of intervention mapping (Bartholomew Eldredge 

et al., 2016), which is discussed in Section 2.4.2 below. 

2.4.1 Medical Research Council Guidance 

The Medical Research Council (MRC) produced updated guidance on developing and 

evaluating complex interventions in 2008 (Craig et al., 2008). A complex intervention can be 

described as an intervention which contains several interacting components. MRC guidance 

states that best practice for intervention design is to use the best available evidence and 

appropriate theory. Design steps include identifying existing evidence, identifying and 

developing theory and modelling processes and outcomes (see Figure 2.6 below). The 

development phase of the MRC guidance involves considering the evidence base, identifying 

what is already known about similar interventions and examining how they have been 

evaluated. If necessary, a systematic review of appropriate evidence should be conducted. A 

theoretical understanding of the behaviour and what is likely to elicit change is required, 

based on existing theory and evidence. Once the complex intervention has been designed it 

then needs to be modelled and refined, possibly through a series of studies, before it can be 

fully evaluated. Following the design, the intervention should then be tested for acceptability, 

compliance, delivery and recruitment within the given context. A fully detailed evaluation 
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Figure 2.6 MRC Guidance for design a complex intervention (from Craig et al., 2008) 

Evaluation 

- Assessing effectiveness 

- Understanding change 

process 

- Assessing cost 

Feasibility and piloting 
- Testing procedures 

- Estimating recruitment 

and retention 
Development 
- Identifying the evidence 

base 

- Identifying or developing 

theory 

Implementation 
- Dissemination 

- Surveillance and 

monitoring 

should then be carried out, considering both experimental and non-experimental approaches. 

Intervention fidelity assessment also needs to be performed before implementation and long-

term follow-up, if required (Craig et al., 2008). 

The MRC guidance provides an example for good practice and highlights less common but 

effective evaluative methodologies (Craig et al., 2008; Craig & Petticrew, 2013). It is useful 

as a general approach to intervention design, but it does not provide detailed direction on how 

to execute the design nor how to select the most appropriate theory to suit the given 

behaviour (French et al., 2012). To complement MRC guidelines, other intervention 

frameworks have provided a more detailed protocol for intervention design. 

2.4.2 Intervention Mapping (IM; Bartholomew Eldredge et al., 2016) 

Intervention mapping is a systematic framework for planning behaviour change interventions, 

underpinned by the social ecological model (see 6.5.1), which focuses on the relationship 
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Figure 2.7 Intervention Mapping Steps (from Bartholemew Eldredge et al., 2016) 

STEP TASKS 

Step 1 
Logic Model of the Problem 

- Establish and work with a planning 
group 
- Conduct a needs analysis 
- Describe the context of the 
intervention 
- State programme goals 

Step 2 
Programme Outcomes and 
Objectives – Logic Model 
of Change 

- State expected behaviour and 
environment goals 
- Specify performance objectives for 
outcomes 
- Select determinants for behavioural 
and environmental outcomes 
- Construct matrices of change 
objectives 
- Create a logic model of change 

Evaluation Step 3 
Programme Design 

- Generate programme themes, 
components and sequence 
- Choose theory and evidence-based 
change methods 
- Select or design practical 
applications to deliver change 
methods 

Step 4 
Programme Production 

- Refine programme 
- Prepare plans for programme 
materials 
- Draft messages, materials and 
protocols 
- Pre-test, refine and produce 
materials 

Step 5 
Programme Implementation 
Plan 

- Identify potential programme users 
- Stage outcomes and performance 
objectives for programme use 
- Design implementation 
interventions 

Step 6 
Evaluation Plan 

- Write effect and process evaluation 
questions 
- Develop indicators and measures for 
assessment 
- Specify the evaluation design 
- Complete the evaluation plan 

Implementation 
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between individuals (biological, psychological and behavioural) and their environment 

(social and physical) (Bartholemew Eldredge et al., 2016). Existing literature, appropriate 

theories and additional research data are applied to each of the six steps of intervention 

design (see Figure 2.7 above). IM has been used to develop a smoking cessation intervention 

for the general population, where it was found to provide a clear link between behavioural 

goals, theoretical models and practical strategies (Dalum, Schaalma & Kok, 2012). This 

approach has also been used to design an intervention aimed at preventing post-natal smoking 

relapse. This programme (‘Project PANDA’) produced significant smoking abstinence over 

the follow-up period and at 12-month follow-up compared to standard care, proving effective 

for decreasing the return to smoking for some postnatal women (Mullen, DiClemente & 

Bartholemew, 2001). 

Although intervention mapping provides a systematic approach to intervention design, it has 

been described as time intensive when used for developing large-scale interventions (Taylor 

et al., 2013). A further criticism of intervention mapping has been that it does not ‘map’ 

relevant techniques to each of the behavioural determinants suggested by the framework 

(Michie et al., 2008), therefore failing to address how to change these determinants. Selecting 

‘theoretical methods’ has also been described as the least satisfactory step of intervention 

mapping (Newby et al., 2017) with a lack of systematic guidance leading to difficulties in 

selecting techniques most likely to elicit change for a given behaviour. The IM taxonomy of 

behaviour change methods has also been criticised for substandard evidence of the conditions 

in which included methods are likely to be effective (Peters, de Bruin & Crutzen, 2015). 

Although a taxonomy of behaviour change methods has since been more fully developed for 

use with the intervention mapping framework (Kok et al., 2016), this is in the early stages. A 

number of intervention mapping approaches have thus far utilised the Behaviour Change 

Techniques Taxonomy (BCTTv1, Michie et al., 2013) (e.g. Newby et al., 2017; Taylor et al., 

2013), which is a well-established taxonomy described in Section 2.5.2. The BCTTv1 is also 

a central element of the BCW, an intervention framework which is discussed below. 

2.5 The Behaviour Change Wheel (BCW; Michie, Atkins & West, 2014) 

The Behaviour Change Wheel (BCW) was developed to improve intervention design and to 

enhance the process of intervention evaluation (Michie, van Stralen & West, 2011). It is a 
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Figure 2.8 The Behaviour Change Wheel (Michie, Atkins & West, 2014) 

comprehensive framework synthesising the common components of 19 behaviour change 

frameworks into one overarching system (Michie, van Stralen & West, 2011). This approach 

was designed primarily to assist with the first stage of the MRC guidance in identifying an 

evidence-base and identifying or developing theory (Michie, Atkins & West, 2014). An 

essential part of the BCW is that it recognises and identifies behaviour as part of a system, 

which is introduced for smoking in pregnancy in this thesis in Section 1.5. The BCW is 

comprised of three layers (see Figure 2.8 above). At the centre is the COM-B: a behaviour 

model which demonstrates how physical and psychological capability, social and physical 

opportunity and automatic and reflective motivation are central to enacting behaviour (see 

Section 2.3.2). Surrounding this central component is a layer of nine intervention functions, 

or activities aimed at changing behaviour: education, persuasion, incentivisation, coercion, 

training, restriction, environmental restructuring, modelling, and enablement (Michie, van 

Stralen & West, 2011). The outer layer of the BCW consists of seven policy categories, or 

actions and decisions made by the relevant authorities to enable or support interventions: 

communication/marketing, guidelines, fiscal measures, regulation, legislation, 

environmental/social planning, and service provision. 
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Whilst an IM approach aims to link behaviour to its theoretical determinants, the BCW 

acknowledges that behaviour can come from any combination of theoretical components in 

the behaviour system (Michie, van Stralen & West, 2011). Although the integration of 

theoretical approaches delivered by the COM-B and BCW has been criticised for removing 

the diversity and flexibility which may be required for understanding individual behaviour, it 

has also been praised for removing gaps in existing theory (Ogden, 2016). Synthesising 

intervention design into one overarching system allows for a systematic and comprehensive 

approach to intervention design. The approach afforded by the BCW is ‘well suited to the 

real-world settings in which behaviour and behaviour change interventions occur’ (Michie, 

Atkins & West, 2014: 10). 

2.5.1 Theoretical Domains Framework (TDF; Michie et al., 2005; Cane, O’Connor & 

Michie, 2012) 

As highlighted in Section 2.2, social cognitive theoretical models of behaviour lack 

systematic guidance on selecting an appropriate theory from which to develop an 

intervention, offering overwhelming choice and overlapping constructs (Davis et al., 2015). 

To overcome these issues, the Theoretical Domains Framework (TDF) was developed, 

providing an integrative framework of behaviour change theory (Cane, O’Connor & Michie, 

2012; Michie et al., 2005). The TDF is a synthesis of 33 behaviour change theories and 128 

key theoretical constructs, which were grouped and simplified into 12 overarching theoretical 

domains (Michie et al., 2005). This was later further expanded to 14 theoretical domains 

(Cane, O’Connor & Michie, 2012). These theoretical constructs map on to the three central 

components of the COM-B and can be used with the BCW alongside the COM-B to enable 

more detailed understanding of the behaviour (Cane, O’Connor & Michie, 2012; Michie et 

al., 2005) (see Table 2.1 below). Using the TDF for intervention design allows for assessment 

of a broader range of potential barriers to behaviour change than other intervention 

frameworks (French et al., 2012). 

The original 12-construct TDF has been applied to a quantitative evaluation of the difficulties 

midwives experience when talking to pregnant women about stopping smoking (Beenstock et 

al., 2012). The TDF has also been shown to be applicable for categorising the barriers and 

facilitators to smoking cessation in pregnancy as provided by smoking cessation experts, and 

mapping potentially effective behaviour change techniques to TDF domains (Campbell et al., 
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Table 2.1 Mapping the TDF constructs to the COM-B (from Michie, Atkins & West, 2014) 

COM-B Component TDF Construct 

Capability: Physical Skills (physical) 

Capability: Psychological Skills (cognitive and interpersonal) 

Knowledge 

Memory, attention and decision processes 

Behavioural regulation 

Opportunity: Physical Environmental context and resources 

Opportunity: Social Social influence 

Motivation: Reflective Professional/social role and identity 

Beliefs about capability 

Optimism 

Beliefs about consequences 

Intentions 

Goals 

Motivation: Automatic Reinforcement 

Emotion 

2018). This demonstrates the potential of using the TDF for gaining a thorough 

understanding of the target behaviour, which is the first stage of the BCW. 

2.5.2 Behaviour Change Techniques (BCTs; Michie et al., 2013) 

To resolve oversights of intervention mapping and other intervention frameworks in 

identifying active components, and to enable better description and replication of intervention 

content, a comprehensive taxonomy of behaviour change techniques (BCTs) was developed 

(Michie et al., 2013). BCTs are the smallest active components of an intervention, which can 

be used individually or in combination with one another to encourage behaviour change 

(Michie et al., 2013). The taxonomy of behaviour change techniques, BCT Taxonomy v1 

(BCTTv1), provides a theory-based set of skills for eliciting the desired change and 
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categorises 93 BCTs into 16 hierarchical groups (Michie et al., 2013). The taxonomy is a 

critical element of the BCW, which stipulates systematically mapping BCTs during the 

intervention design process (Michie, Atkins & West, 2014) (see Section 2.5). Whilst it is 

preferable to use BCT taxonomies in the intervention design process, they can also be applied 

to evaluate existing behaviour change interventions and in evidence syntheses (Michie et al., 

2013). As stated in Section 2.4.2, more recent IM approaches have been enhanced by the 

addition of BCT selection from this taxonomy (e.g. Hurley et al., 2016; Newby et al., 2017). 

Despite the value of the BCTTv1, it has been argued that without providing details of the 

effectiveness of BCTs the taxonomy may contain ineffective and counter-intuitive methods 

for eliciting behaviour change, offering more benefit for coding existing interventions rather 

than for developing interventions (Kok et al., 2016). A lack of theoretical insight into how 

BCTs influence determinants of behaviour is also a limitation of the taxonomy (Carey et al., 

2018). However, using the BCW as a framework for intervention design provides structured 

guidelines for identifying appropriate BCTs for a given behaviour. Evidence is also being 

accumulated regarding which BCTs appear to have more effect for certain contexts and 

behaviours. Lorencatto, West and Michie (2012) explored BCT use in seven psychosocial 

interventions which increased pregnancy smoking cessation. Using the Smoking Cessation 

Taxonomy (Michie et al., 2011), they found that BCTs including ‘Facilitate goal setting’ and 

‘Facilitate action planning/develop a treatment plan’ were present in the majority of 

effective interventions. A more recent paper identified 23 potentially effective BCTs from the 

BCT Taxonomy v1 present in each case in a minimum of two out of 14 effective 

interventions for smoking in pregnancy (Campbell et al., 2018). The BCT ‘Information about 

health consequences’ was used in all 14 effective interventions; ‘Biofeedback’ from expired 

CO measurement was found in 86% of the interventions; BCTs from the category ‘Goals and 

planning’ were coded for in 79% of the interventions. Other commonly used BCTs were 

‘Credible source’ and ‘Social support’. Applying evidence of frequently used and potentially 

effective BCTs can provide a good basis from which to build an intervention. 

2.5.3 Behaviour Change Wheel interventions to address smoking in pregnancy 

The BCW has been used in the development of numerous complex interventions aimed at 

behaviour change, including those focusing on smoking and smoking in pregnancy. Fulton 

and colleagues (2016) applied this framework to develop an intervention that targets uptake 
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and attendance at NHS Stop Smoking Services. This intervention, StopAppTM, includes an 

instant online booking system and applies 17 BCTs aimed at increasing motivation for 

attending SSS and removing barriers to attendance. StopAppTM was undergoing a feasibility 

trial at time of writing (Fulton et al., 2019). The BCW has also been applied to an 

intervention aiming to reduce rates of smoking in pregnancy. As discussed in Section 2.3.1, 

SmokeFree Baby is a smartphone app which can help pregnant smokers to stop smoking or to 

cut down (Tombor et al., 2016). This intervention delivers automated support without face to 

face contact, incorporating 42 distinct BCTs. An effectiveness trial of the app did not find an 

increase in smoking abstinence in pregnancy, where a mean of only 34% of participants in 

each condition provided follow-up data (Tombor et al., 2018). The lack of effect may have 

been a result of low motivation to engage with the app leading to high attrition rates, rather 

than due to issues with the BCW methodology. Combined use of the full version of two of 

the modules, identity and behavioural substitution, produced small but significant effects 

upon smoking cessation, suggesting the importance of projecting a positive self-image as a 

non-smoker and use of distraction techniques (Tombor et al., 2018). 

Another intervention developed using the BCW is the Indigenous Counselling and Nicotine 

(ICAN) QUIT in Pregnancy intervention (Gould et al., 2017). This Australian intervention 

provides training and education for healthcare providers, via webinar, regarding how to 

implement culturally sensitive and evidence-based counselling and nicotine replacement 

therapy for pregnant Indigenous women who smoke. Notably, these BCW interventions were 

all delivered by a digital platform, suggesting that the BCW offers a practical approach for 

the design of digitally-based interventions aiming to increase smoking cessation in 

pregnancy. Use of the BCW can also help to translate evidence-based interventions into 

practice due to its emphasis on incorporating context into intervention design and the focus 

on behavioural analysis at the beginning of intervention design (Michie, van Stralen & West, 

2011). 

2.6 Translating Evidence-Based Interventions into practice 

As highlighted earlier in this thesis (see Section 1.7.7), embedding research evidence into 

practice is not straightforward, with gaps existing in the implementation of evidence-based 

research into routine care. When developing the BCW, the authors stated that ‘to improve the 

translation of research into practice, we need to develop the science and technology of 
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behaviour change to make this useful to those designing interventions and planning policy’ 

(Michie, van Stralen and West, 2011: 2). The BCW, COM-B, TDF and BCT v1 taxonomy 

present advances in behaviour change science and theory, aiming to help translate research 

into practice by enabling interventions to be built around the specific needs of particular 

populations. The COM-B can be used to understand the context of why and how a desired 

behaviour is or is not occurring, whilst the BCW can identify the functions required to 

address barriers or enhance facilitators to behaviour change in key domains of the COM-B 

(Handley, Gorukanti & Cattlamanchi, 2015). Research can be more easily translated into 

practice if it is built on a theoretical framework which aims to understand the context of 

behaviour and if it targets key determinants of behaviour change. It is vital that interventions 

are developed alongside key stakeholders in order to improve their relevance and 

effectiveness (Handley, Gorukanti & Cattlamanchi, 2015). 

Use of the BCTTv1 in behaviour change interventions has been recommended by National 

Institute of Health and Care Excellence guidance (NICE, 2014). A taxonomy of BCTs 

specifically identified as having the most effect on 4-week quit rates for the English Stop 

Smoking Service (SSS) was created by behavioural scientists in 2010 (West et al., 2010), and 

provides a good example of application of this work in practice. Although techniques were 

identified using the smoking taxonomy of behaviour change techniques (Michie et al., 2011) 

which is no longer the most current taxonomy, this helped to further refine the SSS. Service 

guidance manuals and training modules were then developed by the National Centre for 

Smoking Cessation Training (NCSCT), incorporating the most effective BCTs, including 

strengthening ex-smoker identity (West et al., 2013). Improvements in quit rates over three 

years from the development of the NCSCT, from 34% in 2008/9 to 35.9% in 2011/12, 

suggested that research work carried out for the NCSCT consequently contributed to 

increased service effectiveness (West & Michie, 2013). Using a BCT coding taxonomy to 

identify what works well or less well in existing services demonstrates the value of 

behavioural science for improving existing care, illustrating its value in reducing the 

research-practice gap. This approach involved direct work with existing services, 

demonstrating how effective collaboration between behavioural scientists and public health 

services can be for embedding research into existing practice (Public Health England, 

2018b). As stated by Michie and colleagues, ‘Progress in behavioural science and its 

application depends on the success of this kind of exercise. Without it, we cannot build 

generalizable knowledge or create new interventions that have a high likelihood of success’ 
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(Michie et al., 2018: 213). As the BCW helps to identify potentially useful BCTs by mapping 

them to behavioural determinants via the COM-B and TDF, it provides a more complete 

framework for developing interventions which may be implementable into routine care. 

2.7 Using the Behaviour Change Wheel to design an intervention to address 

smoking in pregnancy in Warwickshire 

The purpose of this thesis was to develop an intervention to address the issue of smoking in 

pregnancy in Warwickshire. It was funded by Public Health Warwickshire, due to concerns 

over the rate of smoking during pregnancy in the region and due to significant health 

disparities between the north and south of the county, which is considered in more detail in 

Section 1.6.6. At the time of starting this work, the BCW was a relatively novel approach. It 

was the first behaviour-focussed intervention development system to link the processes of 

behavioural analysis and evidence reviews with theoretical determinants of behaviour, 

supported by the identification of relevant BCTs. This unique system offered a more 

comprehensive framework for developing an intervention which fully considered the local 

context and needs and was a clear choice for supporting the proposed work. The COM-B, 

TDF and BCTTv1 are tools within this system and were chosen to provide the framework for 

this thesis as they offered the most promise for designing an evidence-based intervention that 

can be embedded into current practice. 

2.7.1 Thesis aims and objectives 

The main aim of the thesis was to design an intervention to address smoking in pregnancy in 

Warwickshire, with the following objectives: 

1. To identify the target behaviour/s for an intervention to address smoking in pregnancy 

in Warwickshire 

2. To conduct appropriate behavioural analyses and evidence review(s) to identify a 

comprehensive range of barriers to, and facilitators of, the relevant behaviour(s) and 

the BCTs most likely to be effective in supporting behaviour change 

3. To identify the most appropriate platform for an intervention to target smoking in 

pregnancy in Warwickshire 
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Figure 2.9 Flow diagram of thesis chapters 

CHAPTER 1 
An exploration of the extent of the 
issue of smoking in pregnancy 

CHAPTER 2 
Developing evidence-based 
interventions for behaviour change 

CHAPTER 3 
Are digital interventions for 
smoking cessation in 
pregnancy effective? A 
systematic review and 
meta-analysis 

CHAPTER 4 
The barriers and 
facilitators to supporting 
pregnant women to stop 
smoking in pregnancy 

CHAPTER 6 
Designing an evidence-based 

intervention to address smoking 
during pregnancy in Warwickshire 

CHAPTER 7 
The acceptability of an intervention 

to increase engagement with the 
SSiPS 

CHAPTER 8 
General discussion, future work 

and recommendations 

CHAPTER 5 
The barriers and facilitators to 
smoking cessation in pregnancy: 
views of pregnant women who 
smoke and healthcare 
professionals 
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4. To apply outcomes from objectives 1-3 in the design of an evidence-based 

intervention for addressing smoking in pregnancy in Warwickshire, using the 

Behaviour Change Wheel 

5. To assess the acceptability of an evidence-based intervention for addressing 

smoking in pregnancy in Warwickshire, target identified issues and implement in 

practice. 

2.7.2 Thesis overview 

Figure 2.9 above depicts the flow of the thesis chapters. A systematic review and meta-

analysis were carried out and are presented in Chapter 3. This was to ascertain whether 

digital interventions are effective for smoking cessation in pregnancy, and which BCTs are 

associated with effectiveness. To identify the target behaviour, original qualitative data were 

collected through a behavioural analysis and are presented across Chapters 4 and 5. The study 

presented in Chapter 4 focusses on the barriers to, and facilitators of, supporting women to 

stop smoking in pregnancy experienced by healthcare professionals. Chapter 5 focuses on an 

exploration of the views of both pregnant women and healthcare professionals regarding the 

barriers and facilitators to smoking cessation and engaging with support to stop smoking 

during pregnancy. These studies were conducted in parallel to enable all results to feed into 

the intervention design. The intervention design process is described in Chapter 6. Chapter 7 

then presents an acceptability study, exploring whether the intervention meets the 

acceptability thresholds which are likely to determine if the intervention will be effective 

when delivered in practice. This also allowed for further refinement of the intervention before 

implementation. The final chapter provides a general discussion, draws conclusions based on 

the findings and considers next steps for the focus of future work. 

2.7.3 Methodological approach 

Social research is based around the concepts of ontology (the theory of reality), and 

epistemology (the theory of knowledge). With regards to ontology, this thesis takes a more 

constructivist approach in identifying that social phenomena are in a constant state of change, 

as they are reliant upon social interactions (Walliman, 2006). This is opposed to an 

objectivist approach, in which social phenomena exist as facts independent of social actors; 

they are beyond a person’s reach or influence (Bryman, 2012). In terms of epistemology, this 

thesis takes an essentialist/realist approach rather than a positivist stance. This approach relies 
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on the assumption that talk is a route to cognition, and that talk about beliefs and attitudes 

provides information on the cognitions which inhabit people’s minds (Willig, 2008). The 

realist researcher can gain understanding of people’s motivations, experiences and meaning 

as they are taken to be reflected in their language (Braun & Clarke, 2006). The positivist 

approach largely supports use of the natural scientific model to seek knowledge through the 

gathering of objective facts (Bryman, 2012). This approach is predominantly rejected by 

those engaged in qualitative research, which instead focuses on the ways in which people 

interpret their social world (Bryman, 2012). 

2.7.4 Qualitative research 

The first stage of intervention design set out in the BCW involves gaining a thorough 

understanding of the behaviour. Use of qualitative research for this step is necessary in order 

to identify how, why, for whom and under what circumstances the intervention needs to work 

(Bartholomew Eldridge et al., 2016). Qualitative methodologies can be of more benefit for 

understanding different perspectives or examining how reality is constructed than positivist 

approaches, which assume that there is a stable reality and that knowledge can only be gained 

from that which can be quantifiably measured (Green & Thorogood, 2004). Qualitative 

methodologies can also be seen as contributing to the evidence-base by answering questions 

that quantitative research cannot address, utilising an open-ended exploratory approach 

(Green & Britten, 1998). For this thesis, qualitative approaches were deemed more suitable 

due to the need to explore the barriers and facilitators to smoking cessation in pregnancy and 

related potential target behaviours in-depth. This enables an assessment of the needs of the 

population, identifying both where an intervention is most needed and where intervening is 

most likely to make an impact. 

2.7.5 Interviews/focus groups 

Face to face or telephone interviews using semi-structured questions can be of most benefit 

for qualitative research when the researcher needs to gain a thorough understanding of a 

participant’s beliefs, opinions and practices (Gill et al., 2008; Harrell & Bradley, 2009). They 

can elicit detailed insight from individual participants, allowing the interviewer to guide the 

interview whilst also allowing them to follow certain threads of interest to gain further 

understanding. Therefore, semi-structured interviews were chosen as a useful method for 

obtaining some of the data needed for intervention development. 
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Focus groups can elicit collective views from group dynamics. As focus groups may not be 

ideal when discussing sensitive issues (Gill et al., 2008; Harrell & Bradley, 2009), they are 

unlikely to be beneficial for eliciting insightful and honest discussion about smoking during 

pregnancy with pregnant smokers. However, focus groups can work well with groups of 

participants who are familiar with one another, as familiarity can facilitate rich discourse 

(Gill et al., 2008). For this reason, it was felt that providing healthcare professionals who 

work together the option of a focus group could provide a flexible alternative to interviews, if 

that was their preference. 

2.7.6 Acceptability study 

An acceptability study can assess whether the target population approve of the intervention 

and whether it is likely to meet their needs (Ayala & Elder, 2011). In the latter stages of 

intervention development, qualitative research processes, such as interviews and focus 

groups, can be employed to elicit information regarding the acceptability of intervention 

content and appearance (Ayala & Elder, 2011). Feedback from this study would then enable 

further enhancement of the intervention before any implementation in practice. For this 

thesis, the decision was made to add a fourth step to the traditional three step BCW in order 

to allow for acceptability testing to become a formal part of the intervention design, which 

could then feed back into the intervention design to allow further refinement. 

2.7.7 Think aloud research 

The ‘think aloud’ design method was first developed to study participants’ cognitive 

processes when learning how to use computer software, by asking them to give verbal reports 

whilst working on a task (Lewis, 1982). This was applied in the field of cognitive psychology 

by Ericsson and Simon (1984) and evolved to encouraging participants to vocalise their 

thought processes whilst problem solving (Ericsson & Simon, 1998). Think aloud methods 

have more recently been successfully applied to feasibility and acceptability studies of 

interventions designed using the Behaviour Change Wheel (e.g. Curtis, Lahiri & Brown, 

2015) and using digital intervention content (e.g. Cotton & Gresty, 2006; Wu et al., 2017; 

Yardley et al., 2010). For this reason, it was felt that using a think aloud method would be a 

useful component for the acceptability element of the thesis. 
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2.7.8 Thematic analysis 

Thematic analysis was chosen for this thesis as it is a robust method which can be applied to 

the analysis of qualitative research data, allowing the researcher to organise and describe a 

data set in rich detail by reporting patterns as themes (Braun & Clarke 2006). Whilst it does 

not rely on specific theoretical underpinning, thematic analysis needs to be used within a 

theoretical framework to allow for an analysis of the data which goes beyond merely 

describing the data (Braun & Clark, 2006). This approach is well suited for use within the 

COM-B and TDF frameworks, allowing the results to be incorporated into intervention 

design using the BCW. When using thematic analysis to identify themes across a data set, 

this can be done inductively or deductively. Using an inductive, or ‘bottom up’ approach, 

themes are drawn from the data themselves, often bearing little relation to the questions 

asked, and are not guided by the researcher’s theoretical approach. A deductive thematic 

analysis is more theory driven, often guided by the researcher’s theoretical or analytical 

perspective, allowing for a detailed analysis of a particular aspect of the data (Braun & 

Clarke, 2006). For the qualitative work detailed in Chapters 4 and 5 of this thesis, deductive 

thematic analysis was applied in line with Braun and Clark (2006), as this approach allowed 

for data to be coded to relevant domains of the COM-B and TDF (e.g. Curtis, Atkins & 

Brown, 2017). For Chapter 7, an inductive thematic analysis was used to collate themes 

which emerged from the think aloud components of the acceptability study, whilst a 

deductive thematic analysis was carried out on more structured responses to interview 

questions. 

2.7.9 Systematic review 

The platform of delivery for an intervention would not usually be considered or reviewed 

until identified as the most appropriate method further into the BCW process. However, as 

highlighted in Section 1.7.6, digital interventions offer much promise for supporting pregnant 

smokers to stop smoking, as they do not require face-to-face support, can be tailored to the 

individual and are easily accessible and available. As such, this approach was felt to be a high 

priority for consideration for the platform of delivery of this intervention. Although, as 

discussed in Section 2.1, some work had synthesised the range of mobile phone interventions 

for smoking in pregnancy, this included research in the early stages with very limited 

effectiveness data (Heminger, Schindler-Ruwisch & Abroms, 2016). While reviews exist for 

various categories of intervention, including psychosocial interventions (Chamberlain et al., 
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2017), financial incentives (Higgins et al., 2012), self-help interventions (Naughton et al., 

2008), partner support (Flemming et al., 2015a; Hemsing et al., 2012) and NRT (Coleman et 

al., 2015), no systematic review existed which synthesised all digital interventions used in 

interventions for smoking cessation in pregnancy. Whilst the Cochrane review examining the 

effectiveness of psychosocial programmes included some digital interventions, these were 

classified as ‘health education’ interventions and were not pooled together as their own group 

(Chamberlain et al., 2017). As stated in the MRC guidance during the first stage of 

identifying existing evidence: ‘if no recent, high quality systematic review of relevant 

evidence exists one should be conducted’ (Craig et al. 2008: 2). A systematic review was 

therefore carried out, and is presented in Chapter 3 of this thesis, but conducted in parallel 

with the needs analysis depicted in Chapters 4 and 5 (see Figure 2.9). An assessment of the 

value of digital interventions for this population was then incorporated into the intervention 

design that this thesis sets out. 

2.7.10 Mapping thesis chapters to the BCW 

Figure 2.10 below shows how the thesis chapters map on to the BCW. Chapters 1-5 help to 

establish a thorough understanding of the behaviour and to identify the target behaviour/s for 

intervention. Chapter 6 sets out the systematic development of the intervention using the 

BCW, and Chapters 5-7 explain the identification of BCTs and the platform of delivery, and 

describe the design and results of an assessment of the acceptability of the intervention. 
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Figure 2.10 Mapping thesis chapters to the BCW intervention design process 

(adapted from Michie, Atkins & West, 2014) 
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3 Chapter 3: Are digital interventions for smoking cessation in 

pregnancy effective? A systematic review and meta-analysis 

Reproduction of published work 

This chapter contains substantial excerpts from the published paper (Open Access): 

Griffiths, S. E., Parsons, J., Naughton, F., Fulton, E. A., Tombor, I. & Brown, 

K.E. (2018) ‘Are digital interventions for smoking cessation in pregnancy effective? A 

systematic review and meta-analysis.’ Health Psychology Review, 12 (4), 333-356. 

This can be read in its entirety at the following: 

https://www.tandfonline.com/doi/full/10.1080/17437199.2018.1488602 

3.1 Rationale 

As stated in Section 2.7.9 of this thesis, the Medical Research Council (MRC) guidance states 

that for the first part of intervention design, a systematic review should be carried out if there 

is no good quality publication available (Craig et al., 2008). The first stage of the Behaviour 

Change Wheel (BCW) also guides intervention designers to gain a thorough understanding of 

the behaviour (Michie, van Stralen & West, 2011), which can be achieved in part by also 

examining the evidence-base, as recommended by the MRC guidance. 

3.1.1 Digital interventions 

Chapter 1 identified that some effectiveness has been reported for interventions targeting 

smoking cessation in pregnancy, including psychosocial interventions (Chamberlain et al., 

2017), self-help aids (Naughton et al., 2008), financial incentives (Higgins et al., 2012) and 

telephone support programmes (Dennis & Kingston, 2008). There is inconclusive evidence at 

present regarding the efficacy of nicotine replacement therapy (NRT) for this population 

(Coleman et al., 2015). Interventions using a digital platform, including telephone, video, 

internet or mobile application technologies (O’Brien et al., 2014), show promise for smoking 

cessation in pregnancy as they can provide anonymity and are available on demand (Tombor 

et al., 2015). However, a noticeable gap was found in synthesising digital interventions. 

Whilst a recent review described aspects of digital interventions for reducing smoking in 

pregnancy, this study reported a lack of outcome data from included interventions, and 

https://www.tandfonline.com/doi/full/10.1080/17437199.2018.1488602
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serious methodological flaws restricted the ability to synthesise data across interventions 

(Heminger, Schindler-Ruwisch & Abroms, 2016). The authors concluded that: ‘The field 

could greatly benefit from a more systematic analysis of current programs to guide best 

practice’ (Heminger, Schindler-Ruwisch & Abroms, 2016: 24). This chapter aims to provide 

this analysis. 

3.1.2 Behaviour change techniques 

As discussed in Section 2.5.2 of this thesis, it is also important to understand the behaviour 

change techniques (BCTs) used within interventions (Abraham & Michie, 2008). Identifying 

and reporting BCTs is essential for accurate replication of effective interventions (Michie et 

al., 2013). Reporting the use of BCTs across the studies evaluated in systematic reviews can 

provide a systematic and comprehensive examination of which components are likely or 

unlikely to have an effect. There is some exploration of the BCTs used in existing 

interventions focussed on smoking in pregnancy (see Section 2.5.2), which suggests that 

BCTs based around the category ‘Goals and planning’ are effective for smoking cessation in 

pregnancy. No known research has explored the number of BCTs used in digital 

interventions to increase smoking cessation in pregnancy. 

Exploring whether there is an ideal number of BCTs for interventions to include can provide 

a useful guide for intervention developers. Current behaviour change research shows 

contrasting evidence regarding the ideal number of BCTs. A review of internet-based health 

promotion interventions reported that interventions using more BCTs achieved larger effects 

(Webb, et al., 2010), whilst a review of interventions addressing smoking, healthy eating and 

physical activity in low-income groups found that interventions using fewer BCTs were more 

effective (Michie et al., 2009a). Further reviews on dietary and physical activity interventions 

could not conclude that using a larger number of BCTs improved effectiveness (Dombrowski 

et al., 2012; Taylor, Conner, & Lawton, 2012). Additional research is required to ascertain 

whether there is an optimal number of BCTs for inclusion in digital interventions addressing 

pregnancy smoking. 

3.2 Aims and objectives 

This review aimed to resolve current research shortfalls by providing a synthesis of the range 

of digital interventions implemented for smoking cessation in pregnancy and evaluating their 
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effectiveness. To meet the need for further research examining the mechanisms of these 

interventions, the BCT content of included interventions was explored, where content 

allowed, using the most up-to-date taxonomy: BCT Taxonomy v1 (BCTTv1, Michie et al., 

2013). The findings were intended to provide a benchmark for future studies in this area, 

identifying the potential value of using digital interventions for smoking cessation in 

pregnancy, and which BCTs are most likely to work within this context. 

This review aimed to answer the following research questions relating to digital interventions 

for smoking cessation in pregnancy: 

3.2.1 Primary focus: 

1. Are digital interventions more effective in increasing smoking cessation rates in 

pregnancy than usual care/other control groups? 

3.2.2 Secondary focus: 

2. Is the platform of delivery of digital interventions associated with smoking 

cessation in pregnancy? 

3. Which BCTs/combinations of BCTs, when included in digital interventions, are 

associated with smoking cessation in pregnancy? 

4. Are the number of BCTs used in digital interventions associated with smoking 

cessation in pregnancy? 

3.2.3 Mapping the chapter to the BCW for the intervention design 

For this thesis, identifying BCTs which show potential for increasing smoking cessation in 

pregnancy is beneficial for selecting BCTs for the current intervention, in step 7 of the BCW. 

Eliciting whether digital interventions provide a promising platform for improving smoking 

cessation in pregnancy allows for consideration of this platform for the current intervention, 

in step 8 of the BCW. Providing a synthesis of research carried out in this area can also 

further enhance knowledge of the current evidence-base, which can be applied to step 1 of 

the BCW. Figure 3.1 below illustrates how this chapter contributes to the intervention design 

of the thesis. 
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Figure 3.1 Mapping Chapter 3 to the BCW intervention design process 

(adapted from Michie, Atkins & West, 2014) 
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3.3 Method 

Ethical approval for this study was granted by Coventry University (P41946, see Appendix 

B1). The methodology for this review complies with the PRISMA guidelines for systematic 

reviews (Liberati et al., 2009) (see Appendix B2) and MARS guidelines for meta- analysis 

(American Psychological Association, 2008). It follows the published protocol (Griffiths et 

al., 2016), PROSPERO registration CRD42016036201, which is available Open Access at 

the following: 
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https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-016-0390-6 

The second research objective, regarding the relationship between platform of digital 

intervention and smoking cessation, was added as an amendment to the published protocol 

before data-extraction, as it became clear that a range of digital platforms were represented in 

the data. 

3.3.1 Eligibility criteria 

Study Requirements 

Randomised and quasi-randomised controlled trials were included. Articles were included if 

they were written in English. No restrictions on publication date were applied in the initial 

search in September 2016. For the updated search carried out in May 2017, parameters were 

added to include research from 2016 - 2017 only. 

Participants 

Participants were women at any stage of pregnancy, reporting to be current cigarette smokers. 

Interventions explicitly targeting participants under the age of 16 were excluded, as digital 

interventions aimed specifically at pregnant adolescents are likely to be designed around the 

particular needs of this age group. Studies with only ex-smokers or postnatal participants 

were excluded. 

Interventions 

For the purposes of this review, digital interventions included any intervention delivered 

largely through a computer (PC or laptop), video or DVD, mobile telephone or portable 

handheld device (e.g. tablet or iPad). This included email, video, DVDs, websites or web-

based games, mobile or tablet applications and SMS text messages or MMS multimedia 

messages. Standard usual care for smoking cessation in pregnancy typically consists of brief 

cessation advice delivered by a healthcare professional. For this review, any method of usual 

care or other comparison group was acceptable. Trials using the same method for the 

comparison group, e.g. usual care, were pooled into a subgroup meta-analysis. Trials with 

more than one comparator arm were included only if at least one of the experimental arms 

met the inclusion criteria for a digital intervention, as specified below. Where a study 

https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-016-0390-6
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reported results for more than one digital intervention, the most intensive digital arm, or that 

judged to be most intensive, was entered into the meta-analysis. 

Outcome measures 

Only trials reporting smoking abstinence were included. The preferred primary outcome was 

latest available point prevalence abstinence taken towards the end of pregnancy, 

biochemically verified where possible by measurement of either exhaled carbon monoxide or 

urinary/salivary cotinine. Prolonged abstinence from a set time point, e.g. quit date, was also 

acceptable, again biochemically verified if available. Point prevalence abstinence (PPA) was 

selected as this measure is most commonly reported in smoking cessation literature 

(Naughton et al., 2008). 

BCT content of both interventions and control groups were assessed. If insufficient 

information was provided in the text or appendices of manuscripts in order to identify BCTs, 

authors of included texts were contacted by the review team to determine whether this 

information was available, or for permission to code the relevant manuals for BCT content. If 

authors could not be contacted or did not give permission, intervention description sections in 

the original manuscripts were coded independently by two reviewers. 

3.3.2 Information sources 

The following electronic bibliographic databases were searched in September 2016 and May 

2017: Academic Search Complete, ASSIA, CINAHL, The Cochrane Library, EMBASE, 

Medline, PsycINFO, Scopus and Web of Science. Key words and database-specific subject 

headings relating to the terms ‘pregnancy’, ‘smoking’, ‘randomised control trial’, and various 

words encompassing the term ‘digital’, including computer, video, internet, app, telephone 

and mobile phone were searched. Boolean logic using AND, OR was employed to provide an 

exhaustive list of all research covering these combinations. The following research registers 

were also searched using the inclusion criteria for recently completed, unpublished clinical 

trials: National Institute for Health Research UK Clinical Trials Gateway, ClinicalTrials.gov, 

and Current Controlled Trials through the ISRCTN registry. Lead investigators were 

contacted where necessary to ask whether trial results were available or near completion. 

Reference lists of screened studies meeting the inclusion criteria and relevant published 

https://ClinicalTrials.gov
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reviews were searched by hand. Reference lists of papers citing included studies were also 

examined. 

3.3.3 Search strategy 

An information specialist provided support for this work to ensure that the most exhaustive 

search terms were employed. Appendix B3 provides an example of the full CINAHL 

database search strategy, which was amended for other databases using database specific 

subject headings where available, and keywords in both titles and abstracts. 

3.3.4 Data management, screening process and data extraction 

Data was managed using EndNote software. Original search results were combined, and 

duplicates removed. One reviewer (SG) screened all abstracts and/or titles. To check for 

inclusion agreement, a second reviewer (KB) carried out a calibration exercise, screening the 

first 100 titles/abstracts using a checklist. Any discrepancies were resolved by discussion. A 

Kappa value (k) of 0.82 was produced for inter-rater agreement, total agreement = 97%. As a 

Kappa coefficient above 0.80 indicates strong agreement (McHugh, 2012), no further 

calibration was required. 

For the second phase, full-text reports of studies identified as potentially suitable were 

obtained and checked against the inclusion criteria checklist by two independent reviewers 

(SG and KB) (k = 0.84; 92% total agreement), with any uncertainties discussed with a third 

reviewer until consensus was reached. For the third phase, two reviewers (SG and JP) 

independently extracted the following data (where available) using a data extraction sheet, 

including: date, year and country of study; sample size, ethnicity and socio-demographic 

details; mean age and gestation at enrolment; duration of intervention and data collection 

time points; mode and details of intervention; mode and details of control; primary smoking 

outcome measures; secondary smoking outcome measures; other outcome measures; effect 

size (OR and adjusted OR). Inter-rater agreement for this phase was k = 0.81; 90% total 

agreement. Any discrepancies were discussed further with referral back to the paper until 

consensus was reached. BCT coding was carried out by two reviewers (SG and JP), who 

independently coded all interventions where possible. 
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3.3.5 Quality assessment 

The Cochrane Collaboration’s tool for assessing risk of bias in randomised trials was used 

independently by two reviewers (SG and JP) to assess the validity of included studies 

(Higgins et al., 2011) (k = 0.80, 91.5% overall agreement). To assess for possible detection 

bias for primary outcomes, biochemical validation of abstinence was considered low risk and 

self-reported outcome measures only were high risk (Chamberlain et al., 2017). Risk of bias 

was also assessed across trials for the meta-analyses. Further details can be found in the 

published protocol (Griffiths et al., 2016). 

3.3.6 Data analyses 

Measures of treatment effect 

Rates of abstinence were extracted and presented as odds ratios, as is commonly reported in 

the smoking cessation literature. Whilst not specified in the published protocol (Griffiths et 

al., 2016), in order to maximise data similarity between studies, crude rather than adjusted 

odds ratios (ORs) were the preferred outcome measure as all trials were expected to at least 

provide the data from which this could be calculated. An intention-to-treat (ITT) approach 

was applied, whereby any individuals with missing follow up data were assumed to still be 

smoking. 

Statistical analysis 

To address the primary objective relating to the effectiveness of digital interventions for 

smoking cessation in pregnancy, a meta-analysis was carried out to create an overall effect 

size. A single moderator analysis was carried out to examine whether a relationship existed 

between platform of intervention delivery and smoking cessation for the second research 

objective. A further moderator analysis was carried out to explore whether the platform of the 

control group had any impact on intervention effectiveness. To address the third research 

objective regarding which BCTs or categories of BCTs were associated with effectiveness, 

exploratory subgroup meta-analyses were carried out pooling BCTs coded as unique to the 

intervention alone within four or more papers – any less than this was seen as too few for an 

exploratory meta-analysis (see Fu et al., 2011; Michie et al., 2009b; Taylor, Conner & 

Lawton, 2012). Addressing the fourth research objective, a meta-regression explored whether 

the number of BCTs used in interventions had an impact on effect size. Comprehensive 
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Meta-Analysis (CMA) software, version 3.3 was used to conduct all statistical analyses 

(Borenstein et al., 2005). 

Heterogeneity 

A random effects model was adopted for all meta-analyses, estimating intervention effects 

with 95% confidence intervals (CI) and significance at the 5% level. This model was adopted 

because interventions differed in content and levels of success, leading to the assumption that 

effects would fall on a distribution of effect sizes. Cohen’s Q test following a chi-squared 

distribution (c2), and inconsistency index (I2) were implemented to test for how much 

variance across studies was a result of heterogeneity rather than chance (Higgins et al., 2003). 

An I2 of more than 50% indicated significant heterogeneity. 

Publication bias 

Visual inspection of funnel plot asymmetry was used to assess publication bias. 

Sensitivity analyses 

Separate sensitivity analyses were carried out excluding trials providing only self-reported 

outcomes, with a high risk of bias, with high attrition rates, and using quasi randomised 

allocation. 

Summary of findings table 

GRADE system principles were used to assess the quality of evidence for each digital 

platform of intervention, using GRADEpro software (GRADEpro Guideline Development 

Tool, 2015) and the GRADE handbook (Schünermann et al., 2013). 

3.4 Results 

3.4.1 Study selection 

Figure 3.2 below summarises the screening process results. For the first phase of screening, 

962 records were excluded. Twenty-six records underwent full-text screening, wherein a 

further 14 full-text articles were excluded. This left twelve papers for inclusion in the review. 
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Figure 3.2 Flow diagram of searches 

Number of records identified through 
database searching n = 2,174 (192 
updated search) 

Number of records identified 
through other sources n = 5 

Number of duplicates removed n = 1, 191 (123 updated search) 

Number of records screened 
by abstract/title n = 988 (97 
updated search) 

Number of full text articles 
accessed for eligibility n = 26 

(3 updated search) 

Number of studies included n = 
12 (1 updated search) 

Number of records excluded by 
abstract/title (with reasons) n = 962 (94 
updated search): 
Irrelevant (k = 327); Animal study (k = 3); 
not specifically smoking (k = 161); not 
specifically pregnancy (k = 68); postnatal 
relapse (n = 26); smoking cessation not a 
measured outcome (k = 120); conference 
paper/letter/commentary (k = 32); 
feasibility study (k = 26); 
systematic/literature review (k = 95); other 
type of intervention (behavioural 
support/counselling (k = 44); 
biofeedback/physical activity (k = 4), 
financial incentives (k = 15), 
pharmacotherapy (k = 28), self-help (k = 
5), and protocol only (k = 8). 

Number of full-text articles 
excluded n = 14 
(Smoking cessation not a 
measured outcome n = 5 
Not digital/primarily digital n = 6 
Not a randomised study n = 2 
Study protocol n = 1) 



     

   
 

 

  
 

 
 

 
 

 
 

    
 

   
 

 

 
 

     
    

    

     
    

  

    
    

 

  
  

      
   
    

    
     

 
 

  
    
   

      
   

 

   
 

          
 

  

    
   

     
   
   

 

    
  

    
 

 
  

      
   

    
  

   
 

  
   

     
   

  

   
 

       
 

     
     

    
  

    
   

   
    

   
 

  
    

 

Table 3.1 Summary of Included Studies 

Authors Country Total Mean age Mean Control Digital intervention Primary Smoking Outcome 
sample at gestation at Measure 
size enrolment enrolment 

(years) (weeks) 
Abroms et al., USA 497 26.31 17.8 Text4Baby text messages: Quit4Baby – 3 months of text 7-day PPA at 3-month follow-
2017 messages on health issues, plus 

6/150 on smoking cessation 
messages aimed at increasing 
self-efficacy for quitting smoking 

up, salivary cotinine verified (£ 
13 ng/ml) 

Cinciripini et 
al., 2000 

USA 82 30.5 15.2 Very Important Pregnant 
Smokers (VIPS) self-help quit 
calendar and cessation tip-guide 
providing daily information on 
risks of smoking and tips for 
quitting 

Six 25-30 minute videotapes 
covering items from quitting 
strategies to relapse prevention 

7-day PPA at end of pregnancy, 
salivary cotinine verified (< 30 
ng/ml) 

Ershoff et al., 
1999 

USA 332 29.4 Not reported 'Living Smoke Free' – 32-page 
tailored self-help booklet 
tailored to stage-of-change 

Interactive Voice response (IVR)-
access to computerised interactive 
telephone support 24 hours a day 
throughout pregnancy, stage 
appropriate customised messages 

Smoking abstinence at end of 
pregnancy (34 weeks), urinary 
cotinine verified (< 30 ng/ml) 

Harris & USA 17 24.1 10.8 'Smoking Cessation for Healthy Web-based contingency Abstinence throughout 
Reynolds, 2015 Births' - Telephone delivered 

counselling system, 5 calls 
management program lasting 6 
weeks 

pregnancy (latest measure taken 
during 8th month of pregnancy) 

throughout pregnancy urinary cotinine verified (no 
cut-off given) 

Herbec et al., UK 200 27.8 Not reported One-page static, non-
personalised website providing 

'MumsQuit' website lasting 8 Continuous, self-reported 4-
2014 weeks: provided an interactive, week abstinence at 8-week 

brief advice for users. 
based on widely used manual 
for smoking cessation support 
for practitioners 

Content personalised and structured quit follow-up 
plan, replicating support from 
expert through NHS stop 
Smoking Services 
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(ctd) Country Total Mean age Mean Control Digital Intervention Primary Smoking Outcome 
Authors sample at gestation at Measure 

size enrolment enrolment 
(years) (weeks) 

Lawrence et al., UK 918 26.1 12.2 (median) Usual care: Smoking cessation PPA at 28-30 weeks of 
2003 (median) advice as usual from midwife, 

plus Health Education Authority 
leaflet ‘Thinking about 
Stopping’, already routinely 
used by midwives. 

pregnancy, urinary cotinine 
interventions for 20-minutes on 3 
occasions in clinic - questions to 
stage women followed by on-

verified, < 1.5 µg/ml 

6 self-help manuals, plus use of 
computer programme 

screen and audio feedback of 
stage and meaning. 

Naughton et al., UK 207 26.9 12.75 Self help leaflet: Non-tailored 'MiQuit' Tailored, 4-page colour 7-day PPA at 3-month follow-
2012 leaflet in similar style to tailored leaflet plus 11-week tailored text up, salivary cotinine verified 

version, and same assessment messages - smoking beliefs, (<13 ng/ml) 
texts as experimental group. motivation, confidence, nicotine 
Plus access to routine smoking dependence, reasons for quitting, 
cessation support and advice. barriers. On demand support/ 

distraction game. 

Naughton et al., UK 407 26.5 14.7 Usual care: Participants were 
given a standard NHS booklet 
on smoking cessation for 
pregnant women, plus access to 
routine smoking cessation 

‘MiQuit’: As control plus 12- 7-day PPA at late pregnancy 
2017 week tailored text messages - (approx. 36-weeks), salivary 

smoking beliefs, motivation, cotinine and/or CO verified (< 
confidence, nicotine dependence, 10 ng/ml or < 9 ppm) 
reasons for quitting, barriers. On 

support and advice. demand support/ distraction 
game. 

Ondersma et al., USA 110 27.9 Not reported, Treatment as usual from 7-day PPA at 10-week follow-
2012 <27 weeks prenatal care advisors, with no up, CO verified (< 4 ppm) 

influence from research team. brief motivational intervention: 

‘advise’ with obstetrician and 3 
tailored 4-6 minute videos, e.g. 

Combination of CD 5As 
(Computer-delivered 5 As-based 

testimonials) and CM-Lite 
(computer-assisted low-intensity 
Contingency Management). 
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(ctd) Country Total Mean age Mean Control Digital Intervention Primary Smoking Outcome 
Authors sample at gestation at Measure 

size enrolment enrolment 
(years) (weeks) 

Pollak et al., USA 31 28 16.5 
2013 

Price et al., USA 109 22.6 Not reported, 
1991 <28 weeks 

SMS text-based support: up to 5 
messages a day for 5 weeks new 
theme each week based around 
stopping smoking, e.g. reasons 
for quitting, preparing for quit 
date, partner smoking and 
relapse handling. 

Usual physician’s advice: 
received usual information on 
importance of not smoking in 
pregnancy, usually discussed at 
one or more prenatal visits. 

Scheduled Gradual Reduction: 
Participants were sent messages 
for 5 weeks to help them 
gradually cut down to zero 
cigarettes by week 4. women 
texted when they smoked, 
algorithm calculated number of 
cigarettes per day in weeks 2-4. 

Educational videotape: 6.5 minute 
videotape in clinic focusing on 
smoking risks and benefits of 
quitting. Also given pamphlet on 
how to quit. One month later 
viewed 2nd videotape (4 mins) 
focusing on quitting strategies -
tailored to needs of the group. 

7-day PPA at 6-week follow-
up, salivary cotinine verified (< 
10 ng/ml) 

Smoking cessation at end of 
pregnancy (37-38 weeks), CO 
verified (< 7 ppm) 

Secker-Walker USA 60 23 Not reported, Usual care: Smoking cessation Smoking abstinence at 36-
et al., 1997 

One 29-minute videotape for 
all recruited at advice from obstetrician or 

nurse-midwife, plus tip-sheet 
(designed to commit to setting a 
quit date/date when to cut down 
by half). 

women to watch at home, 
showing real women going 
through the process of quitting 
smoking. Only the women's 

weeks of pregnancy, CO 
first prenatal verified (< 8ppm) 
visit 

voices were heard on the video. 
PPA: Point prevalence abstinence 

CO: Carbon Monoxide 

ppm: parts per million 
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3.4.2 Study characteristics 

Table 3.1 above shows study characteristics for included papers. Trials took place in the USA 

(k = 8) or UK (k = 4) between 1991 and 2017. The oldest studies were videotape interventions 

(Cinciripini et al., 2000; Price et al., 1991; Secker-Walker et al., 1997), and the most recent 

were text-message interventions (Abroms et al., 2017; Naughton et al., 2017). 

3.4.3 Digital Interventions 

Four studies delivered digital content through text messages: Quit4Baby (Abroms et al., 

2017), MiQuit (Naughton et al., 2012; 2017), and Scheduled Gradual Reduction (SGR) 

(Pollak et al., 2013). Three studies used videotapes (Cinciripini et al., 2000; Price et al., 1991; 

Secker-Walker et al., 1997), and one study used telephone Interactive Voice Response 

Technology (IVR) (Ershoff et al., 1999). Two trials used websites, including a contingency 

management programme (Harris & Reynolds, 2015), and an interactive and personalised 

website, MumsQuit (Herbec et al., 2014). The remaining two trials were computer 

programmes. Ondersma et al. (2012) used a computer programme following the 5 A 

guidelines for clinical practice from Fiore et al., (2008): Ask, advise, assess, assist, arrange, 

combined with a computer assisted contingency management programme. Lawrence and 

colleagues (2003) used a computer programme in addition to stage of change leaflets. The 

shortest intervention duration was 10.5 minutes (two brief videotapes) (Price et al., 1991), 

and the longest was a three-month intervention (Abroms et al., 2017). The majority of digital 

interventions were accessed by women at home, or wherever women may be when receiving 

text-messages (k = 9). Exceptions to this were both computer interventions (Lawrence et al., 

2003; Ondersma et al., 2012), and one of the video interventions (Price et al., 1991); these 

were all accessed in clinical settings. 

3.4.4 Comparator groups 

Three trials used self-help manuals in the control group arm (Cinciripini et al., 2000; Ershoff 

et al., 1999; Naughton et al., 2012). Five control arms used usual care, which was described 

as standard physician, obstetrician or nurse-midwife/midwife advice (Lawrence et al., 2003; 

Naughton et al., 2017; Ondersma et al., 2012; Price et al., 1991; Secker-Walker et al., 1997). 

Three trials used digitalised interventions as the comparator group: text-message comparison 

groups (Abroms et al., 2017; Pollak et al., 2012) and a static website providing brief smoking 
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cessation advice (Herbec et al., 2014). One intervention used a nurse-led telephone 

counselling system (Harris & Reynolds, 2015). 

3.4.5 Participant details 

The total number of participants across all trials was 2970 (range of n = 17 – 918). The mean 

age at enrolment was 27.0 years (standard deviation (SD) = 2.3). Six trials reported mean 

gestation at enrolment, the average of which was 14.6 weeks (SD = 2.5). Seven trials 

reported the average number of cigarettes smoked per day at enrolment or in pregnancy, 

averaging 10.2 (SD = 3.0) across the trials with a median of 11.4. An average of 77.6 % of 

participants from 11 of the 12 included studies were of white ethnicity. Data regarding 

participants socio-economic status was varied, with only one study reporting socio-economic 

status (Herbec et al., 2014) and one reporting index of deprivation (Naughton et al., 2017). 

Ten studies reported level of education; this ranged from 26.3% - 87% having less than a 

high school education, and 30.2% - 49.8% having GCSEs/O-Level qualifications. 

3.4.6 Primary smoking cessation outcomes 

Eleven of the 12 trials reported biochemically-verified abstinence using either salivary 

cotinine or exhaled carbon monoxide readings (see Table 3.1). The majority of studies 

reported 7-day point-prevalence (PPA) smoking abstinence towards the end of pregnancy, 

with four further studies reporting continuous abstinence towards the end of pregnancy, and 

one reporting self-reported abstinence at 8 weeks post-intervention (Herbec et al., 2014). All 

included studies provided intention to treat (ITT) data, which were used for the primary 

meta-analysis. 

3.4.7 Behaviour Change Techniques 

The authors of seven included studies provided access to further intervention and/or control 

details; this ranged from full access (e.g. of all text-messages content and control leaflets) to 

partial access (e.g. a one-page summary of the intervention only). As this did not provide 

enough consistency to enable systematic coding of full manuals and controls, only the coding 

of descriptions provided within each published paper, including any supplementary files 

where these were available with the published papers, was included for analysis. Two review 

authors (SG and JP), both trained in BCT coding, independently coded all intervention and 

control descriptions using the BCTTv1 (Michie et al., 2013). Overall inter-rater 



  

         

 

   

     
    

   
    

  
    
    

   
  

     
    

   
 

  
   

    
   

 

  

    
     
    
    

   
   

  
 

    
  

    
   

 
 

    
   

   
 

   
 

 

 

 

97 

Table 3.2 Number of BCTs and BCT groups used across interventions 

BCT Group and BCT TOTAL 

1. Goals and Planning 25 
1.1 Goal setting (behaviour) 5 
1.2 Problem solving 6 
1.3 Goal setting (outcome) 1 
1.4 Action planning 5 
1.5 Review behaviour goal 4 
1.7 Review outcome goals 1 
1.8 Behavioural contract 1 
1.9 Commitment 2 

2. Feedback and monitoring 13 
2.1 Monitoring of behaviour by 3 
others without feedback 
2.2 Feedback on behaviour 3 
2.3 Self-monitoring of behaviour 5 
2.5 Monitoring of outcome of 1 
behaviour without feedback 
2.6 Biofeedback 1 

3. Social Support 8 
3.1 Social support (unspecified) 5 
3.2 Social support (practical) 2 
3.3 Social support (emotional) 1 

4. Shaping knowledge 9 
4.1 Instruction on how to perform 3 
a behaviour 
4.2 Information about antecedents 5 
4.3 Reattribution 1 

5. Natural consequences 6 
5.1 Information about health 3 
consequences 
5.2 Salience of consequences 1 
5.3 Information about social and 1 
environmental consequences; 
5.6 Information about emotional 1 
consequences 
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BCT Group and BCT TOTAL 

6. Comparison of behaviour 7 
6.1 Demonstration of the behaviour 4 
6.2 Social comparison 2 
6.3 Information about others approval 1 

7. Associations 4 
7.1 Prompts/cues 3 
7.3 Reduce prompts/cues 1 

8. Repetition and substitution 6 
8.1 Behaviour practice 2 
8.2 Behaviour substitution 3 
8.7 Graded tasks 1 
9. Comparison of outcomes 6 
9.1 Credible source 2 
9.2 Pros and cons 4 

10. Reward and threat 12 
10.1 Material incentive (behaviour); 3 
10.2 Material reward (behaviour) 2 
10.4 Social reward 2 
10.5 Social incentive 1 
10.7 Self-incentive 1 
10.8 Incentive (outcomes) 1 
10.9 Self reward 1 
10.10 Reward (outcomes) 1 

11. Regulation 4 
11.1 Pharmacological support 2 
11.2 Reduce negative emotions 2 

12. Antecedents 12 
12.1 Restructuring the physical 2 
environment 
12.2 Restructuring the social environment 2 
12.3 Avoid exposure to cues for the 2 
behaviour 
12.4 Distraction 2 
12.5 Adding objects to the environment 4 
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BCT Group and BCT TOTAL 

13. Identity 2 
13.5 Identity associated with 2 
changed behaviour 
14. Scheduled consequences 2 
14.3 Remove reward 1 
14.5 Reward completion 1 

15. Self-belief 4 
15.1 Verbal persuasion about 2 
capability 
15.3 Focus on past successes 1 
15.4 Self-talk 1 
TOTAL NUMBER OF BCTs 54 (120) 

coding agreement was 93%, k = 0.82, indicating a strong level of agreement (McHugh, 

2012). As shown in Table 3.2 above, 54 BCTs were identified across 15 BCT groups (Michie 

et al., 2013). BCTs present in the most interventions were: ‘Problem solving’ (k = 6); ‘Goal 

setting (behaviour); ‘Action planning’; ‘Self-monitoring of behaviour’; ‘Social support 

(unspecified)’; and ‘Information about antecedents’ (k = 5); ‘Review behaviour goals’; 

Demonstration of the behaviour’; ‘Pros and cons’; and ‘Adding objects to the environment’ 

(k = 4). The number of BCTs used in each study ranged from four (Ershoff et al., 1999) to 15 

(Secker-Walker et al, 1997), with a mean of ten (SD = 3.52) and median of 10.5. The group 

of ‘Covert learning’ was not coded, and the groups most frequently coded were: ‘Goals and 

planning’ (n = 25); ‘Feedback and monitoring’ (n = 13); ‘Reward and threat’ (n = 12); 

‘Antecedents’ (n = 12); ‘Shaping knowledge’ (n = 9); and ‘Social support (n = 8). 

3.4.8 Risk of bias in included studies 

A summary of the quality assessments can be found in Figure 3.3 below. The majority of 

studies had a high risk of bias on one or more key domains (k = 7), with high risk most 

commonly assigned for incomplete intervention implementation. One study was found to 

have a low risk of bias across all domains (Naughton et al., 2017), whilst four studies had an 

overall unclear risk of bias. All videotape interventions were classified as high-risk due to 

incomplete implementation. For example, videos were not watched in the experimental arm 

by 63% (Secker-Walker et al., 1997) and 47% of participants (Cinciripini et al., 2000). 
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Figure 3.3 Risk of Bias Summary 
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Similarly, almost 80% of participants in the interactive voice response group made no calls to 

the service (Ershoff et al., 1997). Other reasons suggesting incomplete implementation 

included high drop-out rates before the intervention was complete (Price et al., 1991), and 

inadequate breath samples at follow-up in the control group (Harris & Reynolds, 2015). 

Further sources of bias included lack of randomisation of medical practices recruited late in 

the study (Lawrence et al., 2003), and only reporting self-reported abstinence, which may 

have led to an inflation in observed quit rates (Herbec et al., 2014). 

3.4.9 Statistical analyses 

A primary meta-analysis, including 12 trial arms from 12 studies, was performed (n = 2306). 

The sample weighted OR indicated that digital interventions significantly increased the odds 

of quitting smoking during pregnancy compared to control groups (OR = 1.44, 95% CI 1.04 

– 2.00, p = 0.03) (see Figure 3.4). The effect estimate favoured the control group in three 

trials (Ciniciripini et al, 2000; Ershoff et al., 1999; Harris & Reynolds, 2015). 

Figure 3.4 The effectiveness of digital interventions for smoking in pregnancy 

Q-Value Df (Q) P-value I-squared % 

Random effects 13.37 11 0.27 17.73 

model 
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Figure 3.5 Funnel Plot assessing publication bias 

Examination of the funnel plot revealed some asymmetry across studies suggesting possible 

publication bias and missing unpublished trials with negative effects, although analysis of 

funnel plots is difficult and subjective (see Figure 3.5 above). Heterogeneity statistics 

indicated low heterogeneity (Higgins et al., 2003): Q = 13.37, df = 11, p = 0.27, I2 = 17.7%. 

A moderator analysis was carried out to examine the influence of intervention platform on 

intervention effectiveness. Interventions were grouped by digital delivery method, as 

established in Section 3.4.3: computer program (k = 2); telephone IVR (k = 1); text message 

(k = 4); video (k = 3); and website (k = 2). This analysis revealed that computer-based 

interventions produced a significant effect (k = 2, OR = 3.06, 95% CI 1.28 – 7.33, p = 0.01), 

as did text message interventions (k = 4, OR = 1.59, 95% CI 1.07 – 2.38, p = 0.02) (see 

Figure 3.6 below). To avoid running analyses on a small number of studies within groups, 

comparator groups were classified as either ‘usual care’ for interventions compared to usual 

care, or ‘active control’ for studies using a more active component for the control group, such 

as self-help leaflets or text messages. A moderator analysis found that interventions 

compared to usual care were more effective (k = 5, OR = 2.45, 95% CI 1.38 – 4.36, p = 

<0.01) than those compared to a more active control group (k = 7, OR = 1.19, 95% CI 0.86 – 

1.66, p = 0.29) (see Figure 3.7 below). 
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Figure 3.6 Effectiveness of intervention by platform 

Random effects Q-Value Df (Q) P-value I-squared % 
model 
Computer 0.07 1 0.80 0.00 
Telephone 0.00 0 1.00 0.00 
Text 0.12 3 0.99 0.00 
Video 4.12 2 0.13 51.54 
Website 1.04 1 0.31 4.04 

Figure 3.7 Effectiveness by Control Group 

Random effects Q-Value Df (Q) P-value I-squared % 
model 
Active control 6.34 6 0.39 5.3 
Usual care 2.49 4 0.65 0.0 
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Table 3.3 Effectiveness of Included BCTs 

BCT Present Number Odds Lower Upper Z- P-
of Studies Ratio Limit Limit Value Value 

1.1 Goal setting Yes 5 1.71 1.22 2.41 3.11 <0.01* 

No 7 1.01 0.58 1.97 0.21 0.84 

1.2 Problem Yes 6 1.75 1.25 2.46 3.22 <0.01* 

solving No 6 0.94 0.59 1.50 -0.26 0.80 

1.4 Action Yes 5 1.97 1.27 3.05 3.02 <0.01* 

planning No 7 1.14 0.80 1.63 0.71 0.48 
1.5 Review Yes 4 1.69 1.16 2.45 2.73 0.01* 

behaviour goals No 8 1.24 0.73 2.10 0.79 0.43 
2.3 Self- Yes 5 1.59 0.96 2.64 1.80 0.07 
monitoring of 
behaviour No 7 1.39 0.88 2.22 1.40 0.16 

3.1 Social Yes 5 1.63 1.14 2.33 2.68 0.01* 

support No 7 1.23 0.67 2.26 0.67 0.50 
4.2 Information Yes 5 2.06 1.25 3.41 2.82 0.01* 

about No 7 1.19 0.83 1.72 0.95 0.34 
antecedents 
6.1 Yes 4 2.26 0.76 6.73 1.47 0.14 
Demonstration No 8 1.31 0.97 1.76 1.76 0.08 
of the behaviour 
9.2 Pros and Yes 4 1.61 1.09 2.39 2.37 0.02* 

cons No 8 1.31 0.79 2.16 1.05 0.29 

12.5 Adding Yes 4 1.83 0.72 4.67 1.26 0.21 
objects to the 
environment No 8 1.38 0.95 2.00 1.71 0.09 

*Significant at the 95% level 

Exploratory subgroup analyses performed on the 10 BCTs coded as unique to the 

intervention alone in at least four studies (see Table 3.3 above) revealed seven BCTs 

significantly associated with the effectiveness of digital interventions for smoking cessation 

in pregnancy: ‘Information about antecedents’; ‘Action planning’; ‘Problem solving’; ‘Goal 

setting (behaviour)’; ‘Review behaviour goals’; ‘Social support (unspecified)’; and ‘Pros and 

cons’. No studies used all seven effective BCTs in the intervention condition only. 
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Figure 3.8 Meta Regression on Number of BCTs 

Figure 3.9 Meta Regression Scatterplot 
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A meta-regression on the number of BCTs as a continuous variable was carried out, 

providing a coefficient of 0.11 (SE 0.05), 95% CI -0.02 – 0.19, p = 0.02 (see Figure 3.8 and 

Figure 3.9 above), suggesting that interventions using a larger number of BCTs produced a 

greater effect. 

3.4.10 Sensitivity Analyses 

Removing the study which described self-reported outcome measures for smoking abstinence 

(Herbec et al., 2014) did not change the effect size (k = 11, OR = 1.45, 95% CI 0.98 – 2.15, p 

= 0.07), although the effect was no longer statistically significant and heterogeneity increased 

slightly to 25% (see Appendix B4). Removing all studies classified as having a high risk of 

bias increased the pooled effect size (k = 5, OR = 1.63, 95% CI 1.11 – 2.41, p = 0.01), and 

appeared to remove any heterogeneity (I2 = 0.0%) (see Appendix B5). A post-hoc sensitivity 

analysis was carried out removing the study with high attrition rates in the control group 

compared to the intervention group (Secker-Walker et al., 1997). This had no meaningful 

impact on the findings (k = 11, OR = 1.39, 95% CI 1.03 – 1.87, p = 0.03) (see Appendix B6). 

The I2 measure of heterogeneity dropped to 7.4% for this sensitivity analysis. A final post-

hoc sensitivity analysis was carried out removing the trial with quasi-randomised condition 

allocation (Lawrence et al., 2003). Whilst the overall effect size remained similar (k = 11, OR 

= 1.32, 95% CI 0.98 – 1.79, p = 0.07), the statistical significance was lost and heterogeneity 

reduced to 4.6% (see Appendix B7). 

3.4.11 Summary of Findings 

The GRADE summary of findings table (see Appendix B8) shows that the quality of 

evidence ranged across platforms, with the highest quality evidence provided by text-

message and computer-based interventions, and the lowest quality evidence provided by 

video messages. 

3.5 Discussion 

This review is the first to assess the effectiveness of digital interventions across a range of 

platforms to aid smoking cessation during pregnancy. Of those platforms used in the included 

trials, computer-based and text message-based interventions appear to be the most effective. 

Seven BCTs were found to be associated with effect size: ‘Information about antecedents’; 

‘Action planning’; ‘Problem solving’; ‘Goal setting (behaviour)’; ‘Review behaviour goals’; 
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‘Social support (unspecified)’); and ‘Pros and cons’. This review found some evidence that 

interventions using a larger number of BCTs produced increased rates of smoking cessation 

in pregnancy. 

3.5.1 Effectiveness of digital interventions 

The research synthesised in this review highlights a general shift over time in the delivery of 

technological interventions aimed at increasing smoking cessation in pregnancy, evolving 

with advances in technology, with the exception of one of the included computer 

interventions (Lawrence et al., 2003). The body of knowledge within behavioural science has 

also developed in line with digital improvements, and this is likely to have improved both the 

quality of recent research for this population and the quality of usual care offered to pregnant 

smokers. The text message interventions included within this review produced a significant 

effect upon smoking cessation. Text messages can also increase abstinence in the general 

population when compared to other non-tailored text messages or internet or written material 

(Whittaker et al., 2016). The effect size in the Whittaker Cochrane review (RR 1.67) is close 

to the effect size in the moderator analysis for text messages in the current review, suggesting 

that effects may be similar across populations or pregnant and non-pregnant smokers. 

In the review presented here, trials evaluating computer-based interventions were carried out 

as an addition to usual prenatal care, and the computer programmes were accessed on laptops 

in midwifery clinics (Lawrence et al, 2003), or touch screen tablet PCs in private rooms of a 

prenatal care clinic (Ondersma et al., 2012). Whilst fulfilling the eligibility criteria of ‘digital 

interventions’ for the purpose of this review, as women were left to complete these 

programmes alone, these studies may not be fully comparable to other forms of digital 

intervention, such as text-message which are designed to be flexible and easily accessible, 

and potentially could be less cost-effective. The strengths of computer-based interventions 

for smoking cessation in adults has been reported in a meta-analysis (Myung et al., 2009), 

where significant effects for smoking cessation were found across 13 trials of computer-

based interventions when compared to control groups (RR = 1.88, 95% CI 1.25-1.76). 

However, information on where these computer programmes were accessed by participants is 

not clear. Further exploration of the accessibility and appeal of computer programmes for 

smoking cessation in pregnancy away from clinical settings is warranted. This would be of 

https://1.25-1.76
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particular benefit given the small number of computer-based studies included within this 

review, which limit the generalisability of these findings. 

All of the studies in this review were from high-income countries (USA or UK based), where 

access to digital technology is high; a median of 87% of adults across 11 advanced 

economies have access to the internet or own a smartphone, compared to 54% across 21 low-

middle income countries (Pew Research Centre, 2017). Existing evidence suggests that 

certain modes of digital intervention may have international scope for behaviour change. A 

meta-analysis exploring the global impact of SMS text messages on health behaviours, 

including medication adherence and smoking cessation, found that included interventions had 

a small but significant impact upon a diverse range of participants from differing social and 

economic regions (Orr & King, 2015). Further research on the use of text message and other 

digital interventions in lower income countries where smoking in pregnancy remains an issue 

could ascertain whether digital techniques are likely to have global reach for this complex 

health behaviour. 

It is important to determine who accesses digital interventions, as even within developed 

countries digital divides can exist. For example, in Canada, higher education and higher 

household income are associated with increased internet access and activity (Haight et al., 

2014), yet rates of smoking in pregnancy are higher amongst women with low socio-

economic status (Cui et al., 2014). If digital interventions are not as easily accessed by 

pregnant women with more disadvantaged backgrounds, they run the risk of increasing social 

inequalities. Designing digital interventions with the support and approval of smokers of 

lower socio-economic status may alleviate these issues (Brown et al., 2014), making them 

more effective for smoking cessation for pregnant women from these populations. In the 

current review, only one included study specifically recruited women of lower socio-

economic status (Price et al., 1991), meaning that accessibility of digital interventions across 

socio-economic groups could not be ascertained. 

3.5.2 BCTs used in digital interventions 

Of the BCTs associated with effectiveness, ‘Action planning’, ‘Problem solving’, ‘Goal 

setting (behaviour)’ and ‘Review behaviour goals’ are from the group ‘Goals and planning’, 

the first group from the BCTTv1 taxonomy (Michie et al., 2013). This suggests the 



  

         

        

         

        

       

        

            

             

         

     

        

       

         

           

   

 

      

             

            

         

      

 

                

        

           

            

          

          

         

          

         

              

         

109 

importance of setting goals and considering how the barriers and facilitators to smoking 

cessation in pregnancy may be overcome. Although limitations of BCT coding in this review, 

particularly of control groups, mean these results should be treated with caution, the presence 

of these BCTs has also been found to be associated with effectiveness in non-digital 

behavioural support interventions for smoking cessation in pregnancy (see Section 2.5.2). An 

evaluation of the BCTs used in NHS Stop Smoking Service treatment manuals also reported 

that 98% included ‘Action planning’ and ‘Goal setting’ (West et al., 2010). Whilst setting a 

quit date is a requirement of the Service, action planning provides important preparation for a 

successful quit. Providing ‘Information about antecedents’, or understanding circumstances 

which are likely to lead to smoking, can also help women avoid tempting situations, resulting 

in increased self-efficacy in their ability to quit (Abrahamsson et al., 2005). Combining these 

BCTs with others which focus on overcoming barriers to smoking cessation may be 

beneficial for pregnancy. For example, if women are given opportunities to think about 

situations where avoiding smoking will be most difficult, they will be better prepared for 

these eventualities. 

An interesting observation regarding BCT inclusion is that no included studies within this 

review used all seven effective BCTs in the intervention arm only. It is possible that using a 

suite of complementary BCTs could enhance the effect of digital interventions which aim to 

increase smoking cessation in pregnancy. However, this is a potential avenue for exploration 

within future work based on more robust BCT coding. 

This review found a significant effect for the use of a larger number of BCTs within digital 

interventions to aid smoking cessation, suggesting that interventions using only a small 

number of BCTs may be less effective than more complex interventions. This supports 

further work on the use of BCTs in behaviour change interventions (Webb et al., 2010), and 

research on the effectiveness of interventions to improve type 2 diabetes control and 

treatment efficacy (Cradock et al., 2017). Due to the limited number of included studies 

within this review, and sparse intervention and control descriptions from which review 

authors could code BCTs, these results are exploratory rather than definitive, providing the 

groundworks for future research. As mentioned by Michie and colleagues (2009a), using 

multiple BCTs may lead to a dilution in the effect of otherwise prominent BCTs. It may yet 

prove more important and cost-effective to focus on including specific BCTs in interventions, 
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rather than making interventions increasingly complex with the hope of making them more 

effective. 

3.5.3 Control conditions 

Within this review, a significant effect was found for interventions comparing a digital 

intervention to usual care, but not for other more active control groups. This was perhaps not 

surprising, as usual care conditions would not be expected to be as effective as more active 

controls. However, usual care and other comparison conditions can also vary in quality. As 

identified in previous work, meta analyses of behaviour change interventions would benefit 

from controlling for these discrepancies (de Bruin et al., 2009; de Bruin et al., 2010). In the 

current review, this was not entirely possible due to limited descriptions of control conditions 

provided by the majority of included papers, although it is clear that variations in the level of 

‘usual care’ offered to participants within and across trials would have been inevitable. For 

example, in the study by Lawrence et al. (2003), the only standardised element of the usual 

care arm was the provision of a leaflet; midwives delivering usual care were known to have 

variable skills and training, and therefore there could be no guarantee that the same set of 

BCTs were delivered to all participants in this condition. 

3.5.4 Strengths 

This review followed a rigorous review process with stringent inclusion criteria. Including 

only experimental studies allowed for causal conclusions to be made and implementing a 

thorough risk of bias assessment acknowledges the quality of research that any findings are 

based on. The majority of reviewed literature used biochemically validated outcome 

measures, providing an accurate assessment of smoking cessation. By pooling the weighted 

effect sizes of digital interventions, it was possible to conclude that such interventions show 

promise for initiating smoking cessation. This review has also analysed the BCT content of 

included interventions, providing greater understanding about the active components of 

interventions to enable better transparency and future replication. 

3.5.5 Limitations 

There are a number of limitations which should be discussed. Coding for BCTs from papers 

rather than full intervention manuals reduces reliability, and a lack of information regarding 

the presence of a BCT does not guarantee that one was not delivered in the intervention. This 
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problem has been discussed in behaviour change literature, as reports may fail to provide 

adequate detail or precision to allow for robust BCT coding (Dombrowski et al., 2012; Taylor 

et al., 2012). In the current review, coding of control groups was especially limited due to 

incomplete descriptions given in the text of the majority of included studies. There is the 

possibility that incorrect labelling of the presence of a BCT in the intervention alone may 

have introduced Type 1 error. It is also not possible to guarantee that it is the inclusion of 

certain BCTs that are causing an effect, or lack of effect. This is also a limitation of subgroup 

analyses more generally as other factors may be more influential, contributing to an observed 

effect or absence of effect and resulting in a false positive or false negative result (Burke et 

al., 2015). For example, within this review the lack of significance produced by Secker 

Walker et al.’s study (1997), which used a large number of BCTs, may have been a result of 

low intervention uptake, rather than low efficacy of included BCTs. Whilst a cautionary 

approach is required to interpreting these results, this is currently the only known method for 

describing the content of interventions and, whilst not flawless, systematically exploring the 

BCT content of digital interventions can still elicit valuable insight into which content is 

associated with smoking cessation in pregnancy. 

There is some evidence of potential publication bias in this review, indicated by forest plot 

asymmetry, possibly due to the inclusion of several pilot studies with small sample sizes. The 

small sample sizes may also account for the loss of statistical significance observed for the 

sensitivity analyses excluding one trial, which raises some uncertainty regarding the strength 

of the pooled effect size. Given the rapid advance in technology over the last decade, it is 

likely that the addition of trials which have been developed since publication of this review 

could decrease any uncertainty about the effectiveness of digital interventions. It remains 

important, however, to explore the content of older, more dated technological interventions to 

assess what can be improved upon with the use of the latest technology. Over half of 

included studies were classified as having a high risk of bias, which can influence the effect 

sizes estimated when pooling trial data. This included the three studies which favoured the 

control group, which had issues with implementation of the intervention (Cinciripini et al., 

2000; Ershoff et al., 1999) and the control group (Harris & Reynolds, 2015). However, as the 

majority of bias recorded was due to incomplete intervention implementation, this would 

most likely have led to reduced effectiveness of the intervention rather than an inflation of 

effect size or methodological flaws. Indeed, when studies with a high risk of bias were 

removed as part of a sensitivity analysis, the pooled effect size increased. 
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3.5.6 Future directions 

Future research would benefit from aiming digital interventions at pregnant women from 

disadvantaged backgrounds, to ascertain whether such interventions are able to reach women 

where rates of smoking in pregnancy are at their highest. As the current review did not 

identify any published trials on the use of smartphone apps for smoking cessation in 

pregnancy when secondary searches were carried out, it would be beneficial for future studies 

to explore their effectiveness. This would be especially useful as some research has shown 

that apps are acceptable and engaging for this population due to their flexibility and potential 

for cost-effectiveness (Abroms et al., 2015; Wu et al., 2017). It would also be advantageous 

to explore whether the BCTs found to be effective for other digital platforms in this review, 

particularly those focussed on goals and planning, are also likely to be effective for 

smartphone apps. 

Addition to published review content 

This section describes an additional update to the published review content. An evaluation of 

the SmokeFree Baby app for smoking cessation in pregnancy (see Section 1.7.6 and 2.3.1) 

was published after publication of this review. As described in Section 1.7.6, modules of the 

app were not found to be effective for increasing smoking cessation in pregnant women. Of 

565 eligible participants, 318 (64.4%) provided no follow-up data, with 310 only accessing 

the app on the day of registration (Tombor et al., 2018). The high attrition rates made it 

difficult to develop any conclusions about the effectiveness of the app (Tombor et al., 2018). 

For SmokeFree Baby, participants’ baseline levels of motivation to quit smoking were 

assessed, with no difference found between groups. However, no further discussion of the 

level of motivation of participants was provided by the authors. A high percentage of 

participants (41.8%) also set their quit date for the same day they first registered to use the 

app, with high attrition rates following registration. For many of these women, failure to quit 

smoking on their quit date could have impacted their motivation to continue to use the app 

beyond first use. 

In this review, high attrition rates leading to incomplete intervention implementation were the 

main reason for a number of included studies being classified as having a high risk of bias 

(see Section 3.4.8). More work is still required to ascertain how to increase optimal 

engagement and encourage continued engagement with digital interventions for smoking 
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cessation in pregnancy, particularly with apps like SmokeFree Baby. Without further trials, 

evidence for the effectiveness of apps for this population will remain limited. 

3.5.7 Conclusion 

The findings of this review indicate that digital interventions, particularly those delivered by 

text-message or computer, can be effective for smoking cessation in pregnancy. Digital 

interventions containing BCTs focussed around goals and planning, such as ‘Goal setting’, 

‘Problem solving’ and ‘Action planning’, may be more successful. Further work is required 

to ascertain whether interventions using a larger number of BCTs have a larger impact upon 

smoking cessation in pregnancy than those using a smaller number of BCTs. 

As shown in Figure 2.9, in Chapter 2 of this thesis, this systematic review and meta-analysis 

was carried out in parallel with a needs analysis looking at the barriers and facilitators to 

smoking cessation amongst pregnant women in Warwickshire. The next chapter describes the 

first part of the needs analysis, which focuses specifically on the barriers and facilitators to 

supporting pregnant women to stop smoking experienced by midwives and Stop Smoking in 

Pregnancy advisors. 



  

        

         

    
 

  

           

        

          

          

        

         

      

       

              

             

          

            

          

         

         

       

          

 

 

            

        

        

         

           

         

           

        

114 

4 Chapter 4: Barriers and facilitators to supporting pregnant 

women to stop smoking: The views of midwives and Stop 

Smoking in Pregnancy Advisors. 

4.1 Introduction 

Chapter 1 considered the wider context of the issue of smoking in pregnancy, and argued that 

despite extensive government policy and research, smoking in pregnancy continues to be a 

public health issue. Mapping out the current care pathway for pregnant women who smoke in 

Warwickshire in Section 1.6.6 and Figure 1.2 highlighted the unique position of this region, 

working towards full implementation of NICE guidelines and also introducing a new Risk 

Perception intervention (see Section 1.6.5). The thesis aims and overview (see Section 2.7.2) 

were to produce an evidence-based behavioural intervention focussed on improving rates of 

smoking in pregnancy in Warwickshire. As discussed in Section 1.5, behaviour does not 

occur in isolation but as part of a behaviour system where a person is influenced by a range 

of cognitive factors, their social situation, their close and wider friends and family, and by 

healthcare professionals and the availability of local services. The most useful way to 

intervene for a pregnant smoker may not be to target the woman or her continued smoking 

directly but to target other people and other behaviours that may influence the woman’s 

smoking behaviour. This approach underpins the behaviour change wheel (BCW), which is 

an intervention development framework selected for application in this thesis that provides a 

systematic approach for understanding and changing behaviour. Using the BCW can help to 

simplify the process of embedding interventions into routine care (see Section 2.5 for more 

detail). 

As the first stage of intervention design using the BCW, the current context and care pathway 

for pregnant smokers in Warwickshire required careful consideration. Further depth and 

exploration were necessary to ensure that the intervention was aimed at the appropriate 

population and target behaviour, and to enable the mapping of suitable Behaviour Change 

Techniques (BCTs) to the intervention (see Section 2.5.2). This involved a series of three 

parallel studies (presented in Chapters 3-5), described briefly below and in more depth within 

the relevant chapters. The previous chapter, Chapter 3, presented a systematic review and 

meta-analysis, which found that digital interventions can be effective for improving smoking 
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cessation in pregnancy, particularly if they encompass text messages or a computer 

programme. The chapter also highlighted a number of BCTs which are likely to be effective 

for changing smoking behaviour in pregnant women. Despite the vast amount of research 

focusing on pregnant smokers, there remains relatively little research focusing on the 

experiences of healthcare professionals who deliver stop smoking advice and support 

(Flemming et al., 2016). Carrying out focussed qualitative research among healthcare 

professionals in Warwickshire would clarify their views on the barriers and facilitators to 

delivering this support (this chapter). To complement this research, it would also be 

beneficial to explore the barriers and facilitators to both smoking cessation for pregnant 

women across Warwickshire and to accessing support to stop during pregnancy, as 

experienced by pregnant women themselves and as also perceived by healthcare 

professionals working in maternity care (see Chapter 5). 

This chapter describes the first of these studies: an exploration of the views of midwives and 

Stop Smoking in Pregnancy (SSiPS) advisors regarding the barriers to and facilitators of 

supporting pregnant women to stop smoking. 

4.2 Rationale 

As identified in Section 1.5, social influence has a large impact on whether women quit 

smoking during pregnancy, including support and advice from healthcare professionals (see 

Section 1.5.1). There is therefore a need to explore how healthcare professionals experience 

working with pregnant women who smoke, assessing their perceptions of what helps and 

hinders their effectiveness in supporting a pregnant woman to quit (Bar Zeev et al., 2017a). A 

recent qualitative study exploring healthcare professionals’ views of the barriers and 

facilitators to supporting pregnant women to stop smoking identified that healthcare 

professionals such as GPs, obstetricians and pharmacists provided less insight into these 

experiences compared to midwives and the Stop Smoking Service (SSS); this was seen to be 

due to their limited role in addressing smoking in pregnancy (Naughton et al., 2018). As the 

healthcare professionals who have the most contact with pregnant smokers in Warwickshire, 

shown in the flow diagram of the care pathway (see Figure 1.2), the decision was made to 

concentrate on the views of midwives and SSiPS advisors. 
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4.2.1 Midwives 

Midwives are central to the care pathway for pregnant women, providing regular clinical 

support throughout pregnancy and the early postpartum period. Regarding smoking in 

pregnancy, NICE (National Institute of Clinical Excellence) guidelines recommend that at the 

first booking-in appointment, midwives ask about and record a woman’s smoking status 

(verified with carbon monoxide (CO) monitoring), provide brief advice about the importance 

of stopping smoking, and refer them to services which are in place to support them to quit 

(NICE, 2010) (see Section 1.6.2). However, a midwife’s communication with pregnant 

smokers is often constrained by issues such as a lack of time and knowledge (De Wilde, 

Tency & Steckel, 2014), stressful working conditions (Murphy, Steyn & Mathews, 2016), 

and not wanting to ruin relationships with their client by discussing sensitive issues such as 

smoking (Beenstock et al., 2012; Flemming et al., 2016). This invariably impacts upon their 

communication with pregnant women and the support they are able to provide to help them 

stop smoking. 

As there is considerable variation in maternity care for pregnant smokers across and within 

countries, research findings may sometimes have limited relevance from one country to 

another, or from one region to another. For example, the mixed methods study by Murphy, 

Steyn and Mathews (2016) was carried out in South Africa where no smoking cessation 

services were provided beyond that delivered by midwives. Where service provision lies 

solely with the midwife, they may face extra pressures to provide smoking cessation support. 

In England, the majority of Stop Smoking Services provide pregnancy specific support for 

smoking cessation (Fahy et al., 2014). However, national service provision can vary. As 

described in Section 1.6.4, the National Health Service (NHS) provide Stop Smoking 

Services to support people to quit. Whilst some localities, including Warwickshire, offer 

service provision in-line with NICE guidelines (2010), others do not. Only 33% of Stop 

Smoking Services reported supporting pregnant smokers solely through specialist pregnancy 

services, whilst 12% provide support through local midwifery units (Fahy et al., 2014). This 

highlights the variation in the role and expectations of the midwife in terms of addressing 

smoking in pregnancy and the need for locality specific research for this thesis. In 

Warwickshire, the Risk Perception intervention (see Section 1.6.6) was implemented across 

two NHS trusts in 2016. As no qualitative analysis of the Risk Perception intervention has yet 

been undertaken, obtaining information regarding implementation of this programme from 

the midwives delivering the programme may provide unique understanding of how the 
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current pathway works for supporting pregnant smokers. This thesis aimed to develop an 

intervention which addresses smoking in pregnancy in Warwickshire, therefore it was vital to 

explore the specific barriers and facilitators to addressing smoking in pregnancy faced by 

midwives in the region. 

4.2.2 Stop Smoking in Pregnancy Service (SSiPS) Advisors 

Stop Smoking advisors also have a significant role to play in the provision of stop smoking 

support to pregnant smokers. In England, 55% of Stop Smoking Services provide smoking 

cessation support to pregnant women who smoke, through a specialist service, with 76% of 

services employing a specialist stop smoking in pregnancy advisor (Fahy et al., 2014) (see 

Section 1.6.4). Despite their influence in this field, there is limited qualitative research 

exploring the challenges faced by SSiPS advisors in supporting women to stop smoking. One 

known study exploring healthcare professionals’ views and experiences of the barriers and 

facilitators of smoking cessation in pregnancy included interviews with 19 Stop Smoking 

Service managers/advisors, although it was not stated whether these advisors worked solely 

with pregnant women (Naughton et al., 2018). This research identified that improving 

communication pathways between healthcare professionals, including between midwives and 

the SSiPS, would be of benefit for smoking cessation in pregnancy. However, further 

research is required to build on these findings. A recent systematic review of healthcare 

professionals’ perspectives of the barriers and facilitators of smoking cessation in pregnancy 

included research that was mainly carried out with midwives and health visitors, with no 

included studies involving stop smoking advisors as participants (Flemming et al., 2016). It 

would be beneficial to further explore any potential barriers which impede advisors’ delivery 

of stop smoking support, particularly as they are the primary providers of professional 

smoking cessation support for pregnant women across Warwickshire. Gaining novel insight 

into advisors’ views of the implementation of the Risk Perception intervention would be 

valuable for assessing whether this is helping to improve access to the SSiPS. 

4.2.3 Exploring parallel professional roles 

To date, there is only limited research exploring the views of both midwives and stop 

smoking advisors, the key healthcare professionals who are most likely to see pregnant 

smokers regularly during their pregnancy, and no known research in Warwickshire. At the 

time of writing, all NHS trusts in Warwickshire were attempting to bring their maternity 



  

         

       

         

           

          

 

        

      

           

          

          

            

          

           

            

          

           

       

     

 

  

        

         

        

             

  

 

  

   

        

        

         

118 

services in-line with NICE guidelines, meaning that midwives were responsible for 

identifying and referring pregnant women who smoke, whilst SSiPS advisors provided face 

to face behavioural support to help pregnant women quit smoking (NICE, 2010). Exploring 

these parallel professional roles allows for consideration of if and how these roles work 

together to support pregnant smokers in the current care pathway. 

4.2.4 Use of the Theoretical Domains Framework and COM-B 

The Theoretical Domains Framework and COM-B, which were discussed in depth in 

Sections 2.3.2 and 2.5.1, are central frameworks to the Behaviour Change Wheel (BCW) 

(Michie, Atkins & West, 2014). Using the TDF alongside the COM-B framework to further 

define the processes involved can be a useful first step in intervention design, providing a 

more thorough understanding of the target behaviour (Michie, Atkins & West, 2014). As 

such, they were chosen as the theoretical framework for this study (see Section 2.7). The 

TDF has also been found to be a suitable framework for identifying determinants of 

healthcare professionals’ behaviour (e.g. Amemori et al., 2011; Beenstock et al., 2012), and 

so was felt to be suitable for exploring the provision of support by healthcare professionals 

for pregnant women who smoke in this study. This study presents the first known TDF 

analysis of the barriers and facilitators to supporting pregnant women to stop smoking in 

pregnancy as viewed by both midwives and the SSiPS. 

4.3 Aims 

This qualitative research aimed to answer the following research question: What are the 

barriers to and facilitators of providing effective support to stop smoking in pregnancy, faced 

by midwives and Stop Smoking in Pregnancy Service advisors in Warwickshire? Figure 4.1 

below illustrates how this chapter fits into the wider intervention design of the thesis using 

the BCW. 

4.4 Method 

4.4.1 Design and Ethics 

Qualitative research methods were chosen as the most appropriate approach for exploration 

of the barriers and facilitators faced by healthcare professionals helping pregnant women to 

stop smoking in pregnancy, and to gain a better understanding of the current care pathway. 
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Figure 4.1 Mapping chapter to the BCW intervention design process (adapted from Michie, 

Atkins & West, 2014) 

1. Define the 
problem in 
behavioural terms 
2. Identify what 
needs to change 
3. Select target 
behaviour 
4. Specify the target 
behaviour 

Stage 1: 
Understand the 
behaviour 

Chapter 1: Literature 
review; meetings with 
key stakeholders and 
intervention steering 
group 
Chapter 2: Theory 
chapter 
Chapter 3: 
Systematic Review 
and Meta-Analysis 

Identify: 
7. Behaviour 
change techniques 

8. Mode of delivery 

Identify: 
5. Intervention 
functions 
6. Policy categories 

Stage 3: Identify 
content and 
implementation 
options Stage 2: Identify 

intervention 
options 

Identify: 
9. Acceptability of 

intervention 

intervention 
10. Refinement of 

Chapter 6: Chapter 3: Systematic 
Intervention 
development with 
steering group, key 

analysis 

stakeholders, PPI 
work 

Application of knowledge 
from existing research 

Review and Meta-

development 
Chapter 6: Intervention 

Stage 4: Assess 
acceptability and 
refine design 

Chapter 4: Needs 
Analysis 1-
Healthcare 
Professionals 
Chapter 5: Needs 
Analysis 2 - Pregnant 
smokers and 
healthcare 
professionals 

This is described in more detail in Section 2.7.4. Stratified purposive sampling was used to 

recruit participants with specific job roles: midwives and Stop Smoking in Pregnancy 

advisors (Bryman, 2012). Pregnant women who smoke or recently stopped smoking were 

interviewed in a parallel study, which is described in Chapter 5. To ensure a spread of 

participants across each group, midwives working in both community and hospital settings 

Chapter 7: 
Acceptability study 
with SSiPS advisors 
and pregnant 
/recently pregnant 
smokers/ex-smokers 
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were recruited from all NHS Trusts in Warwickshire, and advisors were recruited from the 

two NHS trusts commissioning the Warwickshire and Coventry Stop Smoking in Pregnancy 

Services. Semi-structured face-to-face interviews and focus groups were chosen for this 

study; further details of this approach can be found in Section 2.7.5. The COM-B model and 

TDF were used to guide data collection and analysis. 

Ethical approval for this study was granted by Coventry University, Warwickshire County 

Council, and the Health Research Authority – Camden and Kings Cross REC (IRAS ID: 

196050) (see Appendices C1 and C2). Local permission was also granted by Research and 

Development at University Hospitals Coventry and Warwickshire Trust (UHCW), South 

Warwickshire Foundation Trust (SWFT), Coventry and Warwickshire Partnership Trust 

(CWPT), and George Eliot Hospital (GEH) Trust (see Appendix C3). 

4.4.2 Materials 

A Gatekeeper letter was sent to the co-ordinators of the Warwickshire and Coventry SSiPS 

and midwifery leads of three Warwickshire NHS trusts (see Appendix C4). A participant 

information sheet and consent form were provided for all potential participants (see 

Appendices C5 and C6). The information sheet provided details about the purpose of the 

study, explicitly stated that staff were under no obligation to participate, and specified details 

of the process involved if they decided to take part. Two interview schedules were developed 

by the PhD candidate and a member of the supervision team (KB), with separate schedules 

for advisors and midwives in order to tailor the questions to the participant’s job role (see 

Appendix C7). The schedules were divided into sections following the domains of the COM-

B model (psychological capability, social and physical opportunity, reflective and automatic 

motivation), with 29 questions based around the 14 TDF domains. An example of a question 

asked to SSiPS advisors for the domain ‘Behavioural regulation’ was: ‘Do you follow a set 

manual as matter of routine, or do you vary your practice on an individual basis?’. The 

equivalent question for midwives was: ‘What systems do you have in place to prompt you to 

discuss smoking in pregnancy with women?’. For the domain ‘Social/Professional role and 

identity’, midwives were asked: ‘To what extent do you think talking to women about 

smoking in pregnancy is part of your job role?’. SSiPS advisors, where discussing smoking 

cessation with women is already a central part of their job role, were asked: ‘To what extent 
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do you feel that other professionals, e.g. midwives, could talk to women more about smoking 

in pregnancy?’. 

As one of the SSiPS teams requested a focus group, a shortened interview schedule was 

provided with ten similar questions to those asked in interviews based around the COM-B 

and TDF (see Appendix C8). This was to allow time for more open discussion to develop 

around each key question. This ensured compatibility with individual interview data for 

analysis. For example, for the TDF domain ‘Social/Professional role and identity’, the focus 

group question was: ‘What sort of role do you think other professionals, e.g. midwives, have 

in talking to women about smoking in pregnancy?’. 

4.4.3 Participants and procedure 

Midwives 

All three Warwickshire trusts with midwifery services were approached through either the 

maternity matron or head of midwifery, who gave permission for the researcher to approach 

staff or to present the research to staff. Community and hospital-based midwives were asked 

if they were happy to talk to the researcher. Approximately 40 midwives were approached 

and provided with information about the study, and ten agreed to participate, providing their 

contact details on consent forms which were then returned to the researcher. The majority of 

midwives were interviewed in the hospital where they were recruited (n = 7); two interviews 

were carried out by telephone and one was carried out in two parts: part by telephone and 

part face-to-face. 

Stop Smoking in Pregnancy Advisors 

Stop Smoking in Pregnancy Advisors were recruited through the co-ordinator of the 

Warwickshire Stop Smoking in Pregnancy Service (n = 6) and the co-ordinator of the 

Coventry Stop Smoking in Pregnancy Service (n = 4). The co-ordinators distributed 

Participant Information Sheets and consent forms to the advisors, and also read the 

information themselves as they both worked as advisors. All ten advisors agreed to 

participate, providing their contact details on the consent form, and interviews were arranged. 

The six advisors from the Warwickshire SSiPS were interviewed separately, face-to-face at 

their NHS base. The four advisors from the Coventry SSiPS took part in a single focus group 

at their team base, as was their preference. 
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4.4.4 Data analysis 

Interviews were audio-recorded and transcribed verbatim by the PhD candidate. Pseudonyms 

were assigned to all participant data to anonymise the content. Interviews with Stop Smoking 

in Pregnancy advisors were considerably longer (mean = 1 hour 21 minutes) than interviews 

with midwives (mean = 31 minutes). Transcripts were then analysed in NVivo v12 software 

using deductive thematic analysis, in line with Braun and Clarke (2006). Structuring the 

interview schedule around the COM-B and TDF allowed for the collation of deductive 

themes. Further details on thematic analysis can be found in Section 2.7.8. 

Secondary coding was performed on 10% of interview transcripts (n = 2) by a member of the 

supervisory team (KB), who was experienced with the TDF, to ensure that data were coded 

accurately. A high level of agreement was seen in the coding, although some discrepancies 

arose where some of the data could be mapped to more than one TDF theme. Any issues 

were discussed to determine the most appropriate domain for the data, but some data was 

coded to more than one domain if this was felt to be most appropriate (Atkins et al., 2017). 

4.5 Results 

In total, 20 participants were recruited to this study, 16 of whom were interviewed face to 

face or by telephone and four of whom participated in a focus group. Participant 

demographics can be seen in Table 4.1 and Table 4.2. 

Table 4.1 Midwives’ Demographics 
Total sample n = 10 

Age, mean years 47.7 (SD: 8.07) 

Age, range in years 24 - 56 

White British (%) 9 (90) 

Duration as midwife, mean years 13.6 (SD: 6.82) 

Community based (%) 3 (30) 

Hospital-based (%) 7 (70) 

Non-smoker (%) 10 (100%) 



  

     

 
      

     

      

    

     

  

   

 

 

 

           

     

              

         

             

           

                 

            

              

            

      

            

          

           

        

 

     

        

            

            

              

           

    

 

123 

Table 4.2 Stop Smoking Advisors’ Demographics 

Total sample n = 10 

Age, mean years 48.2 (SD: 10.38) 

Age, range in years 29 - 52 

White British (%) 8 (80) 

Length of time in SSiPS, mean years 6.95 (SD: 3.57) 

Non-smoker (%) 10 (100%) 

Table 4.3 below provides a summary of the barriers and facilitators identified by midwives 

and Stop Smoking in Pregnancy advisors regarding smoking in pregnancy, centred around 12 

of the 14 TDF domains, and illustrates how these domains connect with the COM-B. The 

definitions provided in Table 4.3 for each TDF function are taken from Cane, O’Connor and 

Michie (2012) and Michie et al. (2014), and the domains are presented in line with the TDF 

and COM-B rather than being presented in a hierarchical order. All of the midwives’ data 

was coded to one or more of the TDF domains. A small amount of data from the SSiPS did 

not map to any domains. This data did not appear to describe barriers or facilitators to 

providing support, and as it was too limited to produce new themes it was left out of the 

analysis (Atkins et al., 2017). No midwives’ or advisors’ data regarding supporting pregnant 

women to stop smoking was coded to the domains ‘Memory, attention and decision 

processes’ and ‘Goals’. In addition, no data from advisors was coded to the domain 

‘Emotion’, whilst no data was coded from midwives for the domain ‘Behavioural 

regulation’. Analysis of any discussion from the healthcare professionals about the barriers 

and facilitators faced by pregnant women with stopping smoking is presented in Chapter 5. 

4.5.1 Knowledge (Capability - Psychological) 

A common issue faced by midwives based in the hospital which could impact upon the 

support provided to pregnant smokers was a lack of knowledge about the SSiPS, who they 

were and what their role was. Confusing the role of the Risk Perception midwife, where one 

was available (see Section 1.6.6 for details of this programme), with the SSiPS advisors’ role 

was also common amongst hospital midwives, as seen below in the reference to a ‘smoking 

cessation midwife’ rather than the SSiPS: 
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Any circumstance of a person’s 
situation or environment that 

Table 4.3 Themes for midwives and SSiPS advisors aligned with relevant COM-B constructs and TDF domains 

COM-B TDF Domain Definition Midwives SSiPS Advisors 
Component 
Psychological Knowledge An awareness of the existence of Feeling that some midwives lacked 
Capability something. 

Limited knowledge of SSiPS and their 
role. Limited training about risks of 
smoking in pregnancy. Lack of 
knowledge regarding Risk Perception 

knowledge about smoking in 
pregnancy. 

intervention. 

Social Social influences Those interpersonal processes Midwives support would reinforce the 
Opportunity that can cause individuals to importance of smoking – the message 

change their thoughts, feelings 

Smoking often seen as normal in 
hospital. Don’t want to offend 
colleagues who smoke by talking about isn’t always put across. 

or behaviours. the risks with women. Also influenced 

Risk Perception intervention. 
by own smoking status – impact on 

Cognitive and Interpersonal 
Skills 

Memory, attention and 
decision processes 

Behavioural regulation 

Physical Environmental context and 
Opportunity resources 

An ability or proficiency 
acquired through practice. 

The ability to retain 
information, focus selectively on 
aspects of the environment and 
choose between two or more 
alternatives. 

Anything aimed at managing or 
changing objectively observed 
or measured actions. 

discourages or encourages the 
development of skills and 
abilities, independence, social 
competence, and adaptive 
behaviour. 

Need to be empathic, non-judgemental, 
build relationships. 

No data coded to this domain (linked to 
domain ‘Intentions’) 

No data coded to this domain (linked to 
domain ‘Reinforcement’) 

Time constraints are a significant issue 
to discussing/prioritising smoking. 
Lack of resources/privacy in hospitals. 
Risk Perception intervention not being 
implemented properly in one of the 
trusts. 

Most skills gained through experience, 
communication skills. 

No data coded to this domain (linked to 
domain ‘Intentions’) 

Reliance on experience rather than 
structure of a manual. 

Difficulties with getting pregnant 
women to engage with service after they 
have been referred and keeping some of 
them engaged. Benefits of having time 
for building relationships. Risk 
Perception intervention has increased 
referrals but not working properly yet. 
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COM-B TDF Domain Definition Midwives SSiPS Advisors 
Component 
Reflective Professional/ social role and A coherent set of behaviours Seen as contrary to midwife’s role to Importance of building relationships 
Motivation identity and displayed personal qualities provide harsh facts. Part of job role but and a rapport. Midwives don’t 

of an individual in a social or hospital midwives see it as primarily necessarily give them enough credit for 
work setting. community midwives’ role. being stop smoking specialists. 

Beliefs about capabilities Acceptance of the truth, reality 
or validity about an ability, 
talent or facility that a person 
can put to constructive use. 

Optimism The confidence that things will 
happen for the best, or that 
desired goals will be attained. 

Beliefs about consequences Acceptance of the truth, reality Midwives experience of delivering Confidence in their role in helping 
or validity about outcomes of a still-born babies - makes the issue more women to quit smoking. 
behaviour in a given situation. real, facilitates discussion of smoking. 

Intentions A conscious decision to perform Smoking competes with other health Smoking is advisors’ main focus with 
a behaviour or a resolve to act issues and is not always a priority for no significant competing interests. 
in a certain way. midwives to address. 

Goals Mental representation of No data was coded to this domain. No data coded to this domain. 
outcomes or end states that an 
individual wants to achieve. 

Automatic Improvements in routine CO Quick referral process can stress the 
Motivation monitoring and implementation of opt- reality of the issue. 

out referral pathway have increased 
referrals to the SSiPS. 

A number of midwives expressed a 
lack of confidence in talking to women 
about smoking. Risk Perception 
training can help with confidence. 

Advisors generally had confidence that 
the team could help women, but this can 
be difficult when clients lose contact. 

Feeling that women may not listen to 
their advice and that it is the woman’s 
choice to stop smoking – there is only 
so much they can do. 

Generally optimistic that the service 
helps to reduce rates of smoking in 
pregnancy and that they can help 
women make an informed decision. 

Reinforcement Increasing the probability of a 
response by arranging a 
dependent relationship, or 
contingency, between the 
response and a given stimulus. 

Emotion A complex reaction pattern, 
involving experiential, 
behavioural and physiological 
elements, by which the 
individual attempts to deal with 
a personally significant matter 
or event. 

Midwives not wanting to upset women, 
worry about what effect discussing 
smoking will have on their relationship 
with the woman. This affected how the 
Risk Perception was implemented in 
some areas. 

No data coded to this domain. 
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“I know we’ve got a smoking cessation midwife but I think we may have more, I 

don’t know if the nursing side do something as well” – Karen, hospital-based midwife 

For the community midwives who were aware of the SSiPS, there was a lack of knowledge 

regarding the details of what the service could provide for pregnant women and for how long. 

Whilst the SSiPS can offer 12 weeks or more of support to help pregnant women, and women 

can be referred back to the service if they relapse later in pregnancy, this did not appear to be 

well known amongst midwives: 

“One to one support, which the Stop Smoking girls can do but only for a limited time, 

which we’re finding they have their like four weeks or something and they do really 

well during that time that people are going to visit them and then after that they’re 

coming back at you know 28, 32 weeks and they’ve started smoking again. Where do 

we get that support for the women, I don’t know.” – Hannah, community midwife 

Training appeared to be limited amongst the majority of both hospital-based and community 

midwives; this is also linked to the domain ‘Environmental context and resources’. Most 

trusts were provided with at least 30 minutes of training on an annual basis by the SSiPS, 

informing them of the risks and the importance of CO monitoring and referring all women 

who smoke to the SSiPS. This appeared to be the only regular training provided regarding 

smoking in pregnancy. 

Midwives who had received Risk Perception intervention training (a one-day training 

session) acknowledged that this training had improved their knowledge. When asked if she 

felt she had enough knowledge about smoking in pregnancy, one midwife answered: 

“I think I do having done the Risk Perception intervention training. I would say prior 

to that, no” – Sian, hospital midwife 

Similarly, one of the community midwives who had attended the Risk Perception training felt 

that whilst she had enough knowledge, she was not sure whether her colleagues did: 

“I’ve done the training and I’ve worked with the Stop Smoking Service, urm so 

personally I have but I’m not sure other people have, and I think that’s where the 
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difficulty is they think that they’re not qualified enough to talk about it” – Hannah, 

community midwife 

This was also reiterated by advisors, many of whom did not appear certain whether all 

midwives had enough knowledge regarding the risks of smoking in pregnancy. One hospital-

based midwife also described knowing the ‘basic information’. 

Whilst all SSiPS advisors knew about the Risk Perception intervention, only a few of the 

midwives who were interviewed seemed to be aware of this programme, usually because they 

had attended the training. When talking about the Risk Perception midwife, one community 

midwife stated the following: 

“I don’t know what her role in smoking cessation is” – Freya, community midwife 

4.5.2 Cognitive and Interpersonal Skills (Capability – Psychological) 

Midwives discussed the importance of being empathic and non-judgemental, and building 

relationships with women in order to be able to talk to them about smoking in pregnancy: 

“I think you have to have empathy, you need to be a good listener, urm you need to be 

non-judgemental urm because if you are judging somebody that smokes that then 

obviously that’s going to have an impact on them … I think you have to have very 

good skills to be able to get the pregnant lady to trust you and to listen to what you’re 

saying. So it’s all about relationship building and trust.” – Kim, hospital-based 

midwife 

Community midwives also discussed building relationships with the women they see as a 

platform to discussing various issues, depending on whether the woman wanted this: 

“With some they’ll allow you, some just don’t, don’t want a relationship with you 

that’s, it remains a very professional relationship with some, but with others they 

want, they want more of you. It’s nature isn’t it? … and it’s not necessarily the 

smoking ones, just depends on what’s going on in their lives doesn’t it?” – Freya, 

community midwife 
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Advisors felt that communication skills were a key facilitator to talking to pregnant women 

about smoking, particularly as they were usually providing the support in the woman’s home: 

"I think communication skills are absolutely prime in this, as I say because you’re 

going into people’s homes they’re not coming to you in a clinical environment, you’re 

sitting on their sofa and you need that ability to communicate with them and to let 

them know that you’re non-threatening you’re non-judgemental" – Jane, advisor 

Providing more detail, this advisor continued to illustrate how this was linked to the provision 

of information about the risks of smoking whilst pregnant. Delivering the wrong level of 

depth may have led to the women withdrawing from support; advisors were required to be 

competent enough to find the right balance depending on the woman’s needs: 

“some people say ‘scare me, tell me…’ and others don’t want to know, so it’s just 

measuring that and how much information can you give them without losing them 

because they’re like I don’t want you in my house saying this” – Jane, advisor 

Advisors generally felt that experience had improved their skills regarding talking to women 

about smoking, with advisors having a mean of 6.95 years’ experience between them (SD = 

3.57). An example of skills gained through experience is reflected in the following quote, 

describing an interaction between an advisor and a more challenging client: 

“So sometimes you just have to go off-piste a bit, but I would say as an experienced 

advisor I can do that and still be in control, I wouldn’t want a new advisor in that 

situation… Urm ‘cos her language was very much I don’t want to do this and I don’t 

want to do that, and my response was that’s fine then we won’t do it. Whereas an 

unexperienced advisor might have said well you should use NRT and this is the best 

way to do it and the evidence is this. She didn’t wanna hear that, so I didn’t do it. So I 

think I had to go with her.” – Nina, advisor 

4.5.3 Behavioural regulation (Capability – Psychological) 

In terms of using a manual as a guide for each appointment, all advisors discussed the 
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benefits of using their experience to adapt the contents of the session they delivered to suit 

the individual: 

“no you can’t have a script, you know the areas you’ve, it comes with experience 

really doesn’t it, you know the areas you’ve got to cover, and you, you just have to 

cover them in the way that suits them best” – Jane, advisor 

They did acknowledge having a form which could guide them for more structured sessions if 

necessary: 

“if the women aren’t very forthcoming you can stick to the SCP (Smoking Cessation 

in Pregnancy) form then to sort of er you know give some content to it cos sometimes 

you go in and they’ve got very firm ideas about what they want and what their ideas 

are already and you can work with that and that’s great cos obviously you know 

you’re working in partnership with the woman and she’s leading the discussion a lot 

more, which is great but if that doesn’t happen I would just fall back onto the SCP 

form and work from that” – Alison, advisor 

4.5.4 Environmental context and resources (Opportunity – Physical) 

Time constraints were a significant barrier for midwives to talk to pregnant women about 

smoking, with all hospital and community midwives discussing the issues of time limitations 

within their practice. Community midwives considered the challenges of discussing other 

health and wellbeing issues, as well as performing their clinical duties within a short space of 

time: 

“As a community midwife I haven’t got time to help them with them skills so that’s the 

biggest problem and that’s why the Stop Smoking Service should be involved to help, 

but if a lady comes to me in my clinic and says I really want to stop I don’t want a 

referral I haven’t really got time to support them that way, which is a shame really 

but a 15-minute appointment when you’ve got to talk about everything else isn’t long 

enough at all. Urm so it would be great to help them more but it’s just you can’t.” – 

Hannah, community midwife. 
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Midwifery time constraints also impacted upon attending additional training which was not 

mandatory, with Risk Perception training being offered to midwives outside of their regular, 

paid hours, and being too busy to attend during working hours: 

“sadly only myself went on the training recently and one other midwife… Their own 

time is precious so when they’re not at work they don’t want to be going on training 

sessions. Equally they don’t think they’ve got the additional time within their working 

hours to give them extra information, which is really sad because if they did time is a 

big issue and resources are a big issue and training is a big issue.” – Maria, hospital 

midwife 

Some of the hospital-based midwives discussed how lack of privacy and resources, as well as 

timing issues, made it easier for them to let women go out for a cigarette, rather than talking 

to them about their smoking: 

“you just kind of just let them go out for their cigarette, you don’t engage people in 

the whole debate about stuff because we’d, a lot of the time haven’t got the time or the 

resources to, to put in to doing that.” – Louise, hospital midwife 

One hospital midwife discussed how there was no access to a CO monitor on the maternity 

ward, but she felt that this could have been a useful tool: 

“I often wonder if we had a (CO) monitor on (maternity ward) and had training cos 

again I haven’t used one. If we had one on (maternity ward) and got people just to 

give it a go before they go out for a cigarette and when they come back in. Or even on 

labour ward cos often we get people who’ve delivered and, and you know after 

they’ve had the baby they’re desperate to get up on their feet and they’re dragging 

themselves out of the door before they’re really fit to be going to have a cigarette” – 

Louise, hospital midwife 

Whilst midwives talked about their time and resource limitations, advisors acknowledged that 

they were not as confined by time constraints as midwives, often allowing up to 90 minutes 

for a first appointment: 
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“well the big thing with midwives is [time] and I mean the thing that is a blessing to 

us is that we have as much time as we want really.” – Sam, advisor 

They discussed time as a facilitator, being given enough time to build relationships and 

rapport with pregnant women. As specialist advisors focusing on smoking in pregnancy, they 

were given more time for appointments than most healthcare professionals in maternal care: 

“they’ve got that allocated time and I think that time’s the biggest thing that they 

don’t get from anybody else in a professional capacity because you know nurses at 

the doctor’s surgery and midwives are so hard pressed for time and they don’t, 

nobody else gives that to them so they you know they get their however long they want 

really with us" – Alison, advisor 

The biggest issues faced by advisors for this domain was getting women to engage with the 

service in the first instance. Once a referral is made from midwifery the SSiPS attempt to 

contact women to arrange an appointment. It was repeated by all advisors that once women 

engaged they had overcome the biggest barrier of ‘getting through the door’: 

“if you can’t get into the house then that’s the biggest barrier, they don’t even want to 

start to engage with you. We are, I know amongst the team that once we’re in we tend 

to get quite a good [quit] rate but getting in is another thing, if they don’t answer the 

phone, they don’t return your calls or your texts, they’re not in for their appointments, 

er that’s the biggest barriers really.” – Jane, advisor 

Also repeated by several advisors was the issue of women who had engaged with the service 

then dropped out after one or more sessions: 

“And I get cancellations from people where I’ve seen them, I probably my most 

common one urm is where you have seen somebody for the first time and they’ve 

signed up and said yes I’m gonna quit and then they don’t or they change their mind 

and then they don’t want to tell you, and they’re my where I think just tell me, because 

then we have to know what is going on there because of you know, they’ve signed up 

to the Service … And they’re the difficult ones… Somehow we’ve lost them so there’s 

something there isn’t there.” – Sam, advisor 
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The new Risk Perception intervention, which was introduced to two Warwickshire trusts in 

2016, had increased the number of referrals to the Warwickshire SSiPS: 

“So we’ve had a massive increase in our referrals… because the risk perception 

midwives in both areas have been very proactive in supporting the community 

midwives alongside ourselves, you know saying that we’ve got to get these women 

tested, we’ve got to get them in the Risk Perception… So there were more smokers 

hiding in there, now we’ve wriggled them out” – Nina, advisor 

However, in terms of delivery of the Risk Perception intervention, midwives and advisors 

discussed how this was in the early stages and was not being implemented to the full extent 

everywhere. Issues with implementation in the north of the region meant appointments had to 

be made for women to attend for a Risk Perception appointment, rather than it being given 

immediately after the dating scan as intended, which the majority did not attend: 

“I don’t think it’s working. Part of it is because of the procedure in the hospital, I 

know it’s working in other areas… but here not so well. You’ve got staff that don’t 

probably see the value in women quitting, and that’s probably because they’re non-

smokers, urm even though they know the risks… so we’ve not been able to get it in 

practice how it should work.” – Hannah, community midwife 

Whilst some implementation issues were found due to the recent introduction into the care 

pathway, the SSiPS generally viewed the intervention positively to help get more pregnant 

smokers into the service, as this had been lacking: 

“So it is a good thing, we’re happy, I’m really happy to have it because it felt like we 

had nowhere else to go when they said no to us and we sent them a bit of paperwork, 

pff so what, there’s, no I doubt there’s any impact of that at all… I think it might just 

need refining, the process is working differently across the two Trusts, it’s not 

working very well yet” – Nina, advisor 

4.5.5 Social influences (Opportunity – Social) 

Some midwives expressed reluctance to talk about smoking with pregnant women as some of 
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their colleagues smoked, or they used to smoke themselves. When asked about whether other 

staff have an influence upon their own communication with pregnant smokers, one midwife 

who was an ex-smoker gave the following response: 

“I think it does, yeah because obviously if you’ve got people who, who aren’t as 

concerned about it as you are you can feel a little bit like you’re going on and on and 

on about stuff. I know that some of my colleagues do also smoke and again I’m wary 

of offending them or making them feel in any way guilty. ‘Cos again having been on 

both sides of the fence I know how guilty you can feel as a smoker and how kinda 

persecuted it’s almost becoming these days” – Louise, hospital midwife 

It was a common perception amongst the midwives who were interviewed that their 

colleagues who smoked were reluctant to talk about this issue, and this also had an impact on 

delivery of the Risk Perception intervention. One midwife’s response when asked whether 

she thought her colleagues were happy to discuss smoking in pregnancy with pregnant 

women was: 

“I think some midwives are uncomfortable about doing that particularly if those 

midwives smoke as well, I think that’s a massive problem as well. And even midwives 

who are ex-smokers find it quite hard to deliver that information” – Hannah, 

community midwife 

Smoking in pregnancy was also described as so common in one hospital that it was seen as 

normal behaviour that did not need addressing, leading midwives to overlook the risks 

involved: 

“I think you can develop a little bit of, oh yeah that’s just what [name of area]’s like 

and we can expect a lot of smokers, that’s not ideal. You kind of just accept the status 

quo… from my own point of view because smoking is so common you kind of just get 

used to it and you forget what a damaging impact it really does have” – Louise, 

hospital midwife 

The advisors discussed the influential role of the midwives, and how they could help to ‘sell’ 

the service to pregnant smokers and make it feel like part of routine care: 
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“I think maybe if the midwives could sell us a bit better. Urm ’cos I try to say in text 

messages or if I speak to them on the phone ooh… your midwife Donna has asked me 

to come and see you urm to make it sort of sound more like we’re part of the same 

Service and that she wants you to have this you know, whereas sometimes I s’pose 

they think oh it’s something I don’t need to access. So it would be good if they thought 

it was a routine thing that they had to access you know” – Alison, advisor 

Advisors also talked about the necessity for midwives to mention smoking at every 

appointment to illustrate the importance of the issue: 

"I think because of their time constraints and you know with the women they only 

have a certain amount of time and they’ve very sort of rushed urm I think it would be 

useful to mention smoking at every visit, every visit because then they they would 

realise the importance of it then because if they don’t mention the women will think 

well that’s not you know they didn’t mention it it can’t be a problem" – Alice, advisor 

The need for other healthcare professionals, particularly those across the hospital who may 

engage – even if only briefly – with pregnant smokers, to also be addressing smoking in 

pregnancy was also discussed by midwives: 

“I think especially when they’re coming to the hospital for appointments, the hospital 

staff need to be asking the questions and trying to support them that way, particularly 

the doctors that they’re seeing, asking how they’re getting on with their smoking, but 

I’m not sure that’s happening” Hannah, community midwife 

4.5.6 Professional/social role and identity (Motivation – Reflective) 

Many midwives, particularly the community midwives, acknowledged that talking about 

smoking in pregnancy was part of their job role: 

“Oh it’s fine, part of my job. It’s not a problem really, I think, just think it’s part of 

my job, I’ve got to get on with it” – Freya, community midwife 
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Amongst hospital midwives, there appeared to be an assumption that discussing smoking was 

more part of the community midwives’ remit, rather than something that they could discuss 

themselves. When asked if discussing smoking was part of her job role, one hospital midwife 

gave the following response: 

I think by the time we see them that opportunity possibly has passed… [Sighs] I think 

the beginning of the pregnancy is probably a better time to grab them. I mean I know 

we should at every opportunity try and reinforce that and if they stop smoking even in 

the last few weeks of pregnancy it’s not a bad thing but, again it’s trying to slot that in 

where you can… But I know it’s making use of every opportunity and it’s just 

sometimes it’s just difficult to do that and that’s a really, really crap excuse but that’s 

how it is.” – Kate, hospital midwife 

A number of advisors discussed not feeling that midwives gave them enough credit for being 

stop smoking specialists: 

"I because of our background feel that sometimes the midwives don’t give us the 

credit we’re due because you know yes we’re not midwives but we know what we’re 

talking about, we’re specialists in our areas, and they don’t always give you the 

recognition for that" – Jane 

This feeling was supported by some midwives, who felt that it was midwives’ duty to provide 

information to pregnant women about the risks of smoking in pregnancy: 

“I think when you’re pregnant obviously urm the person that you see more is the 

midwife, so I think it’s probably the midwife’s responsibility definitely to educate the 

women because who else are they going to see frequently?” – Kim, hospital midwife 

However, other midwives recognised the importance of the advisors’ role, with one midwife 

stating that the SSiPS were the ‘specialists’: 

“if there’s something we’re not sure about or somebody that needs support we refer 

them to the specialists [SSiPS] you know” – Leanne, hospital midwife 
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4.5.7 Beliefs about capabilities (Motivation – Reflective) 

A number of midwives expressed a general lack of confidence in delivering the Risk 

Perception intervention due to the direct approach required: 

“I think to become confrontational in that way is quite difficult, it’s something I would 

really find quite difficult, and I think women that we deal with can be quite defensive 

as well as to the choices they’ve made so, and it’s just arguing with people” – Kate, 

hospital-based midwife 

Attending Risk Perception training gave midwives increased knowledge and confidence in 

talking to women about the risks of smoking in pregnancy. When asked whether she felt she 

had enough knowledge to talk about smoking in pregnancy, one community midwife 

responded: 

“I think that’s where the difficulty is they think that they’re not qualified enough to 

talk about it when all they need to do is talk about the risks of smoking and the 

benefits of stopping, but it’s just them having the confidence to do it and it comes with 

time and delivering that information over and over again” – Hannah, community 

midwife 

4.5.8 Optimism (Motivation – Reflective) 

In terms of optimism, midwives and advisors appeared to have different outlooks. Some 

midwives acknowledged feeling that any advice they gave to women about stopping smoking 

would largely be ignored. 

“no they don’t, they don’t listen to it, they don’t. Urm some might take it on board, 

some might quit for a week, but I don’t think they really take it on board… I don’t 

know how we can get the message through the them that they need to quit, cos they 

don’t want to know. It’s like banging your head against a wall sometimes. You can 

see the same lady all the way through her pregnancy who’s still smoking who you tell 

the risks to every time [sighs] but they don’t listen” Hannah, community midwife 



 

 

 

         

           

 

 

             

          

            

    

 

      

            

        

   

 

                

         

            

 

 

       

         

            

         

  

 

               

         

         

            

             

        

 

137 

Advisors were generally more positive about their role in supporting women to stop smoking. 

All advisors recognised the importance of their role and the influence they have on helping 

women to stop smoking in pregnancy: 

"I think if we didn’t exist anymore smoking rates would not reduce. You can see that 

we have reduced them, the impact has started to filter through… You know, it’s hard 

enough for some of them to do it with us, without us no hope, wouldn’t have 

happened" – Nina, advisor 

Both advisors and midwives acknowledged that women had to choose to stop stopping and 

could not be forced to quit. Whilst the majority of midwives emphasised their limitations in 

addressing this, all advisors identified their role in providing women with information from 

which they could make an informed decision: 

“I think if I go out and I do nothing else but make sure that people are informed and 

that their knowledge is improved and that they’re urm better placed to make a 

decision about smoking in the future then I’ve still think I’ve done a good job” – Sam, 

advisor 

4.5.9 Beliefs about consequences (Motivation – Reflective) 

For midwives who had delivered still-born babies, the potential consequences of smoking in 

pregnancy were very prominent. One midwife was very aware of the risks of smoking, but 

acknowledged her own limitations in how much she could help women as it was ultimately 

their decision to quit: 

“sadly some of the women that have lost their babies were seen by me, did go to Risk 

Perception but declined giving up smoking. And you feel sick to the pit of your 

stomach when you see them come in with a baby that’s still-birth, and you feel could I 

have done more? But you know you’ve given them the risk factors, you’ve shown them 

the software, you’ve shown them the visual aids, you know they’re aware of the risk 

factors - you can’t do anymore.” – Maria, hospital midwife 
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Smoking in pregnancy was generally seen to be an important issue for midwives to discuss 

with women but, contrary to the participant above, many midwives felt their colleagues who 

smoked themselves did not see it as important and therefore would not prioritise this. This 

also had an effect on the implementation of the Risk Perception intervention, with barriers 

from midwives who did not seem to acknowledge the importance of stopping smoking: 

“You’ve got staff that don’t probably see the value in women quitting, and that’s 

probably because they’re smokers, urm even though they know the risks, they know it 

can increase our workload if a woman smokes because of more scans, more 

admissions into hospital, they don’t see it as a priority, there’s other things that are a 

priority, so we’ve not been able to get it in practice how it should work.” – Hannah, 

community midwife 

4.5.10 Intentions (Motivation – Reflective) 

For midwives, prioritising their workload was a common barrier to addressing smoking 

cessation with the women they saw. With only 15 minutes for an appointment, clinical duties 

and other issues to address, including obesity, diabetes and domestic violence, meant that 

talking about smoking was not always a priority. Advisors, on the other hand, were able to 

focus on smoking, with less competing interests. When asked if discussing smoking was a 

priority, one hospital midwife answered: 

“If she asks you something directly yes, but I’ll be honest your workload is so great 

with the amount of computer work you’ve gotta do and then ditto it all on paper and if 

you don’t get all that done you could be in trouble, so that’s the priority and sorting 

the woman, so I’d have to say no because of the workload pressures”– Karen, 

hospital midwife 

The need to prioritise workload was reiterated by a community midwife: 

“It’s one of many priorities, you know, it’s about the whole isn’t it, the whole thing 

and it’s just something else we have to do” – Freya, community midwife 
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One hospital midwife acknowledged that she could do more to discuss smoking with 

pregnant women but felt that daily clinical duties took precedence. This would be particularly 

relevant when dealing with smokers who were being assessed for reduced foetal movement: 

“And in somewhere like here it’ll be things like urm reduced foetal movements or 

monitoring. I mean talking about it now that probably is an issue that when we do 

have smokers coming in for regular monitoring we probably should ask you know, 

even just ask the question about how are, how is the smoking or. And I would have to 

admit that I probably don’t do that cos I’m usually rushing onto just get through the 

daily workload.” – Louise, hospital midwife 

Whilst no direct quotes from the SSiPS were coded to this domain, it was clear from talking 

to the advisors and having knowledge of the service that talking to women about smoking 

was their priority and their specialism, with minimal competing interests impeding on their 

time, unlike midwives in both community and hospital settings. 

4.5.11 Reinforcement (Motivation – Automatic) 

In-line with the National Institute for Health and Care Excellence (NICE) recommendations 

highlighted in Section 4.2.1, midwives had generally improved their rates of CO monitoring 

as a matter of routine rather than asking women if they could check their CO level (see 

Section 1.3.4 for details on this method). However, this was difficult to implement at first: 

“I think that’s why our carbon monoxide testing levels were quite low to begin with 

was because our midwives were giving it as an option, and although it although the 

woman has the right to decline it because it is a test it’s just how you word it. And 

they will all have it because it’s not invasive” – Hannah, community midwife 

Referrals had also changed to an opt-out process, which had been improving across 

midwifery services: 

“If they are a smoker I’ll refer them to the Stop Smoking in Pregnancy Service and 

it’s an automatic referral whether they want it or not it gets done” – Hannah, 

community midwife 
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Referral procedures were not quick for midwives to implement digitally. This varied across 

the trusts, with one trust in the south of the region having iPads for community midwives so 

they could more easily refer women electronically. In another trust, they relied on the SSiPS 

to physically collect paper referrals from the hospital, due to a lack of time to enter referrals 

directly onto the database. 

One of the advisors expressed how the requirement to follow NICE guidelines had helped to 

increase midwives’ knowledge of the service and led to more women being referred to the 

SSiPS: 

“We still get the majority of women referred, so that is changing in itself and I think 

it’s because they’ve become more aware, the midwives are more aware of the risks 

and that the Service is here and who we are and that it is part of their role and they 

have to CO test everyone and they have to refer, and it is important. So I think it’s 

getting better so I think there’s less non-referrals than there used to be let’s put it like 

that” – Nina, advisor 

4.5.12 Emotion (Motivation – Automatic) 

A number of midwives expressed reluctance in talking to pregnant women about smoking 

due to worry of causing offence. When talking about the Risk Perception training, one 

midwife said the following: 

“I think we were all a little bit shocked at quite how blunt and direct some of the 

communication in that was, cos I do think as midwives we, I know me, personally I 

probably tippy toe round cos I don’t want to upset people. And maybe upsetting 

people is what we need to do to an extent. Do you know what I mean? It’s an awful 

dilemma” – Louise, hospital-based midwife 

Midwives also discussed concerns that talking about smoking would affect the relationship 

with the patient. In one trust, this was reflected in suboptimal levels of CO testing at the 

booking in appointment: 
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“I think there are probably if I’m being honest certain midwives that wouldn’t want to 

talk about it, and that’s why unfortunately we have levels of [CO] testing that aren’t 

where we want them to be because some midwives don’t test… it’s the confidence to 

feel that they want to keep the relationship with the woman, because as a community 

midwife you have the care throughout pregnancy, so we have continuity of care, and I 

think they find that if they upset them at the beginning of pregnancy they’ll ruin that 

relationship with the women” – Maria, hospital midwife 

One midwife who worked in Risk Perception discussed that whilst she felt that delivering this 

intervention was the role of the midwife, other midwives did not feel the same. This affected 

implementation of the intervention: 

“And even when I’ve shown them the training video and gone through it with them 

they think it’s too hard hitting to tell the women… how could you suggest that her 

baby might die because she smokes, but actually these are the truths and as it said in 

the intervention if we don’t tell a woman the truth and something happened she’s 

going to think well why did nobody tell me that. So it is our job to inform these women 

of the risks, but I think some people find it really hard and that’s why it hasn’t worked 

here because nobody wants to tell bad news to somebody.” – Hannah, community 

midwife 

4.6 Discussion 

Midwives and advisors talked openly about the barriers and facilitators to supporting 

pregnant women to stop smoking. Whilst the majority of TDF domains appeared to link to 

the provision of support by healthcare professionals for pregnant smokers, some domains 

emerged as more prominent, particularly for data provided by midwives. Data was coded for 

all components of the COM-B: capability, opportunity and motivation. 

4.6.1 Summary of findings 

For the COM-B component of physical opportunity, the TDF domain ‘Environmental 

context and resources’ illustrates how a lack of time and resources available to midwives 

were a considerable barrier to providing support to pregnant smokers. Conversely, time was a 

facilitator for advisors, allowing them to provide support and build a rapport with women 
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from which to encourage and support them to stop smoking. Advisors faced environmental 

barriers from women not engaging with the service after referral or withdrawing from the 

service after only one or two appointments. For social opportunity, the domain ‘Social 

influences’ also appears to have a considerable affect upon midwives’ beliefs regarding the 

consequences of smoking in pregnancy, often resulting in a lack of confidence in discussing 

the issues with women. Advisors discussed the need for midwives to provide information 

about the importance of stopping smoking to all pregnant smokers, and to give information 

about the service and what support they could offer to help women to quit. 

Time restraints and a lack of training had an impact on midwives’ psychological capability 

to provide support to pregnant smokers. As reflected in the TDF domains ‘Knowledge’ and 

‘Skills’, time restraints and a lack of training affected some midwives’ understanding of the 

risks of smoking in pregnancy, their awareness of the role of the SSiPS, and their ability to 

build relationships with their patients. Advisors tended to rely on their experience of working 

with pregnant smokers to flex their approach according to the needs of each woman they saw. 

In terms of motivation and the TDF domain ‘Intentions’, midwives discussed how they had 

to prioritise their workload and focus on certain health issues, whilst advisors job role was 

specifically to focus on smoking cessation. For the domain ‘Professional role and identity’, 

hospital midwives generally felt that community midwives were better placed to talk to 

pregnant women about smoking. The relationship between advisors and midwives was found 

to be important, with advisors requiring more acknowledgement from midwives that they 

were specialists in their field. Advisors also largely felt that midwives could ‘sell’ the service 

in a more positive light to women being referred in order to encourage them to engage with 

the service. Linked to the domain ‘Emotions’, some midwives discussed not wanting to upset 

women by talking about smoking, expressing concern about damaging the professional 

relationship. Relating to ‘Beliefs about capabilities’ and ‘Beliefs about consequences’, a 

number of midwives also conveyed a lack of confidence in talking to women about the 

dangers of smoking whilst pregnant. Experiencing serious outcomes of prenatal smoking 

first-hand, in terms of still-birth, reiterated the dangers posed, although not all midwives 

appeared to fully accept the risks. In terms of ‘Optimism’, advisors generally expressed more 

faith that the service could help women to stop smoking, whilst midwives accepted their 

limitations in being able to encourage women to stop. For the domain ‘Reinforcement’, 
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midwives had improved their CO monitoring and implementation of an opt-out referral 

pathway, increasing the number of referrals to the SSiPS. 

4.6.2 TDF coding 

Data provided by midwives and Stop Smoking in Pregnancy advisors was coded to 12 of the 

14 TDF domains and was linked to all COM-B constructs. No data was coded to the 

domains: ‘Memory, attention and decision processes’, which is linked to capability, or 

‘Goals’, which is linked to reflective motivation. As data was assigned to other TDF domains 

which are associated with capability and motivation, this suggests that certain areas of these 

constructs may feature less prominently for this group of healthcare professionals for the 

behaviour of supporting pregnant smokers to stop smoking. Whilst interview questions 

covered all TDF domains, some questions overlapped two or more domains and so answers 

were largely coded to only the most prominent component across the data. Similarly, a 

question asked from one domain may have produced an answer which appeared to be more 

relevant to another domain. For example, when asked whether smoking was part of their job 

role from the domain ‘Professional role and identity’, midwives discussed the issue of 

smoking as competing with other health issues and clinical duties. This could have been 

coded to either the domain ‘Memory, attention and decision processes’ or ‘Intentions’. As it 

was felt to relate more to motivation to talk to women about smoking than capability, it was 

coded to the domain ‘Intentions’. Other research has reported the overlap in constructs 

provided by the TDF (e.g. Atkins et al., 2017; Phillips et al., 2015). The only other known 

study using the TDF to explore barriers and facilitators to the provision of support for 

pregnancy smoking cessation by healthcare professionals reported high correlation between 

all domains, indicating that they are not independent of one another due to their descriptive 

format (Beenstock et al., 2012). However, using the TDF as a framework for interviews and 

analysis proved to be a useful tool for understanding the barriers and facilitators for 

healthcare professionals’ provision of support to pregnant smokers. This reflects the findings 

of previous research exploring dental providers (Amemori et al., 2011) and midwives’ 

delivery of advice to patients and pregnant women regarding tobacco use and cessation 

(Beenstock et al., 2012). 
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4.6.3 Capability to support pregnant women who smoke 

Advisors, and some midwives, expressed doubts regarding whether all midwives had an 

adequate knowledge base from which to provide support and advice for smoking in 

pregnancy. Relating to the TDF domain, ‘Knowledge’, many midwives also had limited or no 

awareness of the Risk Perception intervention and did not know what it involved, even when 

the hospital they worked in was implementing this programme. Similarly, not all midwives 

were aware of the SSiPS and what they offered to pregnant smokers, often confusing the role 

of the Risk Perception midwife with that of the SSiPS advisor. This lack of knowledge 

indicates clear barriers to providing suitable support for pregnant smokers in terms of the 

provision of accurate information regarding the risks of continued smoking and the ability to 

refer pregnant smokers to the SSiPS and the Risk Perception programme. 

Whilst implementation issues and staff reluctance to deliver the Risk Perception intervention 

hindered the early effectiveness of the programme, attending the training provided midwives 

with a good knowledge base compared to midwives who had not been trained. Attending Risk 

Perception training also appeared to increase midwives’ confidence in delivering advice 

about smoking in pregnancy, suggesting a need to offer elements of this training to all 

midwives, regardless of their role and clinical duties. The need for more training to improve 

midwifery knowledge has been emphasised in a qualitative study of healthcare professionals’ 

perceptions of providing stop smoking support by Bauld and colleagues (2017). Other 

research has suggested that training midwives in communication skills and managing 

resistance would also be beneficial (De Wilde et al., 2015). There is a clear need for 

improvements in communication and training within midwifery services to ensure that all 

midwives are aware of the details of the care pathway for pregnant smokers and that they can 

refer women to the SSiPS at any stage of pregnancy. Building on this knowledge base would 

most likely further improve referral rates to the SSiPS. 

4.6.4 Opportunity to support pregnant women who smoke 

One domain which appeared to be pivotal to providing support for both midwives and 

advisors was ‘Environmental context and resources’. Midwives’ were limited by time 

restrictions for appointments and having to combine clinical duties with issues such as 

obesity, diabetes and domestic violence. As mentioned earlier in this thesis (see Sections 

1.5.1 and 4.2.1), previous research has also consistently shown how time constraints act as a 
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barrier to midwives discussion of smoking with pregnant women (e.g. De Wilde et al., 2015; 

Flemming et al., 2016; Gould et al., 2017; Naughton et al., 2018). Beenstock and colleagues 

(2012) also found that when using the TDF to explore midwives’ behaviour regarding 

supporting pregnant smokers, the lowest score was provided for ‘Environmental context and 

resources’. This suggested that whilst having the knowledge to talk to women, the resources 

such as CO monitors were not always in place to enable them to offer all aspects of support. 

The current research builds on findings of existing research, highlighting that time constraints 

are also a considerable issue to midwives in Warwickshire. 

Whilst midwives faced daily time constraints, both in the community and in the hospital, 

advisors were given considerably more time to talk to pregnant women specifically about 

smoking. As specialists in smoking cessation, being given the time to talk to women was 

important for allowing advisors to build relationships, which they felt to be vital to smoking 

cessation. This links to previous research which found that a positive professional 

relationship acted as a platform for facilitating smoking cessation, whilst a negative or no 

relationship was seen to act as a barrier (Flemming et al., 2016). Advisors in the current study 

also faced considerable environmental barriers with women not engaging with the service. 

Low uptake of Stop Smoking Services is common, and there has been a gradual decline in 

access to services since 2011 (NHS Digital, 2018a). As explained in detail in Section 1.6.5, 

many barriers exist preventing women from engaging with professional support, such as fear 

of judgement from healthcare professionals and fear of failure (Bryce et al., 2009). The Risk 

Perception programme had increased the number of referrals, but this was in the early stages 

at the time of interviews, and some implementation difficulties had impacted the 

effectiveness of this programme. Also identified in this study were issues with women who 

initially engaged with the SSiPS but subsequently withdrew and became uncontactable by 

advisors. As highlighted in Section 1.6.6, the Warwickshire SSiPS has good 4-week quit rates 

for women who do engage and continue to engage with the service. However, advisors are 

limited in only being able to offer this support to women who are willing to let them ‘in the 

door’ from the outset. 

In terms of the domain ‘Social influences’, midwives’ practice in engaging with pregnant 

women about smoking was often influenced by their own smoking behaviour, or that of 

colleagues, particularly with midwives based in the hospital. Midwives who smoked were 

seen by their colleagues to be reluctant to accept the reality of risks involved in smoking in 
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pregnancy. A finding that does not appear to have been acknowledge by existing literature is 

the impact that smoking prevalence had on some midwives, particularly hospital-based 

midwives in the north of the region. As smoking in pregnancy was common in particular 

areas, this appeared to normalise the issue and led some midwives to overlook the risks posed 

by continued smoking. These issues link to the need highlighted by both midwives and 

advisors for a consistent message from healthcare professionals about the importance of 

stopping smoking in pregnancy (Butterworth et al., 2014; Ingall & Cropley, 2010; Ussher, 

Etter & West, 2006). Emphasising quitting above cutting down would also be of benefit, 

particularly as cutting down can lead to compensatory smoking (Nichter et al. 2007). There is 

also some evidence that reducing cigarette use in pregnancy can still result in reduced birth 

weight (Berlin et al., 2017). 

4.6.5 Motivation to support pregnant women who smoke 

Social influences also had an impact on midwives’ motivation to discuss smoking with 

pregnant women. In terms of the domains ‘Emotions’, some ex-smokers or current smokers 

recognised the difficulties of quitting, and so were reluctant to make women feel guilty about 

their smoking, acknowledging the stigma surrounding the issue. Stigma has been discussed in 

existing literature as a moral judgement made on pregnant women who continue to smoke, 

which can lead to secret smoking and can act as a barrier to engaging with cessation support 

(Grant et al., 2018; 2019). As identified within this study and in the wider literature, a desire 

to protect the client relationship could be a fundamental reason for downplaying the risks of 

smoking (Bauld et al., 2017). Previous experience of providing information about stopping 

smoking to pregnant women having a negative effect on their professional relationships could 

lead to low confidence and reluctance to raise the issue (Abrahamsson et al., 2005b; Randall, 

2009). This links to the domains ‘Beliefs about capabilities’; many midwives in the current 

study discussed a lack of confidence in talking to women about smoking in pregnancy. 

Whilst attending Risk Perception training appeared to improve this issue to a certain extent, 

reluctance to discuss harsh facts had a negative impact on implementation of the intervention 

in one trust, as there was not enough midwifery support to enforce appropriate 

implementation. Other midwives, who had first-hand experience of the consequences of 

smoking, such as delivering still-born babies, and had attended Risk Perception training, were 

much more aware of the risks and more confident in highlighting them to pregnant smokers. 

This discrepancy in the attitudes and experiences of midwives is concerning, again 
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highlighting the need to educate all midwives of the risks of smoking and the importance of 

conveying this message to pregnant smokers. Further work exploring the impact of the Risk 

Perception intervention would benefit from ascertaining the impact this programme has on 

midwives’ knowledge and confidence, as these issues have been identified as common 

barriers to providing smoking cessation support to pregnant women (Flemming et al., 2015; 

Naughton et al., 2018). 

Advisors and midwives discussed their ‘Professional role and identity’ in smoking cessation 

in different ways. Advisors discussed having specialist knowledge about smoking in 

pregnancy, but not always being given credit by midwives for being smoking cessation 

‘specialists’. They discussed the ‘clinical’ role of the midwife, which they felt was often seen 

as being more influential by both other healthcare professionals and pregnant women. Whilst 

some midwives felt that the SSiPS were the specialists and were there to provide more in-

depth support, others thought that as the key contact pregnant women have, midwives should 

be the healthcare professionals to offer this support. Advisors felt that midwives could further 

‘sell’ the SSiPS to pregnant women, to encourage them to engage with the Service. Linked to 

this, advisors wanted midwives to mention smoking at every appointment to emphasise the 

importance of the issue. There appears to be a clear barrier of communication between 

midwifery services and the SSiPS; improving this could result in increased referrals to the 

SSiPS and enhance the relationship between the two professions, which has been found to 

have an important impact upon the support offered to pregnant women (Flemming et al., 

2016). Providing clarity for midwives regarding their role in discussing the importance of 

stopping smoking and referring to the SSiPS would also be of benefit for both midwifery 

services and the SSiPS. 

It was evident that there were disparities between the professional responsibilities of 

midwives and advisors, which impacted on how they dealt with pregnant smokers. Whilst 

advisors focussed solely on smoking behaviour, midwives had to address multiple health 

behaviours and other issues. Relating to the domain ‘Intentions’, due to large workloads, 

community midwives often had to prioritise or focus on competing issues such as diabetes, 

obesity and domestic violence, whilst hospital midwives prioritised clinical duties. As 

discussed in Section 4.6.4, demands placed on midwives made it even more difficult for them 

to emphasise the importance of smoking cessation. All midwives acknowledged that 

discussing smoking was important, but it was clear that if a woman wanted to talk about 
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smoking in a routine appointment, the midwife was unlikely to have time to provide that 

support. A need for maternity healthcare professionals to prioritise health issues and 

competing work has been reported elsewhere (Flemming et al., 2016; Randall, 2009), 

showing the prominence of this issue and the pressures faced by midwives. This also 

demonstrates the need for clarity on how much responsibility the midwife should have in 

providing support when specialist services are available. 

As shown in this and other research, midwives generally acknowledged that discussing 

smoking in pregnancy was part of their remit (Beenstock et al., 2012; Murphy, Steyn & 

Mathews, 2016). In the current study, a number of hospital midwives felt that community 

midwives were more suited to providing information about the risks of smoking in pregnancy 

because they dealt with routine appointments and referrals to the SSiPS. Passing this 

responsibility onto their colleagues gave them a justification for not acknowledging women’s 

smoking within the hospital context. Despite national recommendations for smokefree 

grounds for secondary care sites (NICE, 2013b), it is apparent that at the time of interviewing 

pregnant women were still being permitted to go out of the hospital for a cigarette without 

this issue being discussed. Similar research also reported differing roles between community 

and hospital midwives, with hospital midwives perceiving community midwives to be better 

placed to discuss smoking with pregnant women (Naughton et al., 2018). This shows that 

there is a need for further clarity regarding midwives’ role in providing support and 

information about smoking in pregnancy, particularly for hospital midwives who did not feel 

that it was a specific part of their job role. 

Advisors acknowledged that not all women they saw would stop smoking but expressed 

‘Optimism’ in their ability to enable women to make an informed decision about stopping 

smoking. Midwives generally portrayed a more negative view. Whilst recognising their role 

in providing information about the risks, the general consensus from midwives was that many 

women would continue to smoke despite their efforts to address this issue. These opinions are 

likely to have had an impact on the motivation of some midwives’ for discussing smoking 

with pregnant women. As discussed in other research, if healthcare professionals anticipate 

that their efforts to discuss smoking have a low chance of success, they may be more likely to 

prioritise issues which are easier to implement or more likely to be successful (Passey, 

D’Este & Sanson-Fisher, 2012: 7). In terms of ‘Reinforcement’, whilst some research has 

found that not offering women a choice to be referred to the SSiPS was going against what 
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some midwives considered to be good clinical practice (Bauld et al., 2017), advisors in the 

current study recognised that midwives were referring the majority of smokers to the SSiPS. 

They had also improved in routinely monitoring all women’s CO level, to help identify the 

majority of pregnant smokers. Implementing these elements of NICE guidelines (2018) has 

been shown to have a positive effect on referrals to Stop Smoking Services (Bauld et al., 

2012), and can impact on the number of 4-week quits achieved by the Stop Smoking Services 

(Campbell et al., 2016). Some advisors also acknowledged that implementing the Risk 

Perception intervention had increased referrals to the service, which was an unexpected but 

positive early outcome. 

4.6.6 Strengths 

This study offers an original approach to looking at healthcare professionals’ perspectives of 

the barriers and facilitators to providing support for smoking cessation in pregnancy, using 

the TDF to map determinants of behaviour. Whilst use of the TDF is gaining interest from the 

research community, it has not often been applied to research focussed on smoking in 

pregnancy, with a small number of studies using this as a qualitative approach for 

understanding the needs of the local population (e.g. Bar Zeev et al., 2017a). This is the first 

study to focus on the parallel roles of midwives and the SSiPS in supporting pregnant women 

to stop smoking with the aim of using the findings to develop an intervention to address the 

issues raised. An original finding to emerge from this study is the impact of smoking 

prevalence on normalising the issue of smoking in pregnancy for some midwives, which led 

them to overlook the risks involved. Contradicting this was the reality of delivering still-born 

babies to women who smoked, which emphasised the importance of discussing the issue for 

other midwives. These findings have important repercussions for clinical practice, 

particularly given the need for all healthcare professionals to provide a consistent message to 

pregnant women regarding the risks of smoking during pregnancy highlighted earlier in this 

thesis (see Section 1.5.1). This study is also the first to explore healthcare professionals’ 

perceptions of the Risk Perception intervention (Bell et al., 2017), revealing unique and 

useful outcomes regarding the benefits of training for midwives’ knowledge and self-

efficacy. 
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4.6.7 Limitations 

Due to recruitment issues, this study was limited by the lack of community midwives who 

participated, and because the majority of midwives were recruited from one NHS trust. As 

the professionals who most frequently refer women to the SSiPS and address smoking in 

pregnancy, it would have been beneficial to have had a balance of hospital and community 

midwives. Similarly, different trusts have slightly different care pathways and were at 

different stages of implementing the Risk Perception intervention when interviews took 

place; a better representation of midwives from each trust may have produced different data. 

However, gaining further insight into the limited practice of hospital midwives regarding 

provision of smoking advice to pregnant women has raised further issues which may not have 

otherwise been identified. The trust from which the majority of midwives were recruited was 

in the north of the region where smoking in pregnancy is most prevalent, making their insight 

particularly relevant. 

For practical reasons, the focus group carried out with SSiPS advisors was included in the 

analysis with the one-to-one interviews. This was less than ideal as it may have been useful to 

analyse this focus group alone to ascertain whether different barriers were identified in a 

group rather than individual setting. Whilst less purist, this mixed approach offered a 

pragmatic solution to data collection and achieving data saturation. As the schedule for this 

group was a shortened version of the interview schedule for the interviews and as it covered 

similar themes, the decision was made to incorporate both into the analysis. It was felt that 

the full range of issues were drawn out from this data as they were for individual interviews. 

4.6.8 Implications for practice and further research 

This study has highlighted that midwives’ face numerous barriers in supporting pregnant 

women to stop smoking, mainly due to daily struggles with workload and time constraints, 

whilst advisors do not experience the same issues. If provision of Stop Smoking Services is 

available for pregnant women, it may be unnecessary and unreasonable to ask midwives in 

this care pathway to do much more, beyond complying with NICE guidelines. This reflects 

work by Randall (2009), who identified that referring pregnant smokers to specialist services 

may be preferable in order to protect midwives’ relationships with pregnant women, and as 

they are frequently already working at full capacity. An intervention, which considers the 

time constraints imposed on midwives, could aim to improve the quality and consistency of 
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the messages midwives provide to pregnant smokers about the importance of quitting and of 

engaging with support to help them do so. This would be of particular benefit in areas with 

higher prevalence of smoking in pregnancy, where the issue may have been normalised and 

the risks overlooked by healthcare professionals. 

The current study has also identified the requirement for all midwives, not just community or 

Risk Perception midwives, to receive training regarding the risks of smoking in pregnancy, 

and how to offer advice and support to pregnant women. Increasing their awareness of the 

risks of smoking in pregnancy may also increase their confidence in talking to women about 

smoking. Encouraging all midwives, regardless of their role, to refer pregnant smokers on to 

the SSiPS and the Risk Perception intervention would be of benefit for the current care 

pathway. There is also a need to address other issues relating to uptake of the SSiPS and 

attrition rates, as encouraging more women to engage with the SSiPS and stay engaged with 

support could lead to an increased number of women stopping smoking during pregnancy. 

This research was carried out in Warwickshire where a specialist service is available to 

support pregnant women to stop smoking. An increasing number of services in the country do 

not have specialist provision for pregnant women (see Section 1.6.4). Similar qualitative 

research in these areas would complement the current study and provide more evidence for 

the role of the midwife in these circumstances. This could help to identify whether the 

midwife’s role needs to be more flexible in terms of the provision of support for stopping 

smoking when specialist support is not available. 

4.6.9 Summary and Conclusions 

Midwives face considerable time constraints which impede on their opportunities to offer 

support to pregnant smokers. Advisors, however, are afforded greater time to build good 

relationships and trust, acting as a solid platform for the provision of smoking cessation 

support. All midwives should be able to comply with NICE guidelines and to provide 

information to women about the risks of smoking, even if this information is only brief, then 

refer smokers at any stage of pregnancy to the SSiPS. They need to be able to provide a 

consistent message about the importance of stopping smoking during pregnancy, whether 

they work in the hospital or in the community and whether they see women regularly or only 

once. A similar message needs to be given regarding what the SSiPS can offer to support 

women with smoking cessation. Whilst not presently limited by time constraints, advisors are 
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restricted by issues with women engaging with the service from the outset, and women not 

remaining engaged in the service. Barriers exist in communication between midwives and 

Stop Smoking in Pregnancy advisors, which, if addressed, could improve the current care 

pathway for pregnant smokers in Warwickshire. 

Issues identified by this study are used in the first stage of the behaviour change wheel for the 

intervention design in order to help identify the target behaviour of the intervention, 

described in Chapter 6. First, to complement this study and to further explore the issue of 

smoking in pregnancy in Warwickshire, the next chapter sets out a study exploring the 

perceptions of midwives, Stop Smoking in Pregnancy advisors and pregnant women relating 

to the barriers and facilitators to smoking cessation in pregnancy. 
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5 Chapter 5. Barriers and facilitators to smoking cessation in 

pregnancy and engaging with support: The views of pregnant 

smokers, midwives and Stop Smoking in Pregnancy Advisors. 

5.1 Introduction 

The previous chapter found that amongst the Theoretical Domains Framework (TDF) 

domains which data was coded to, ‘Environmental context and resources’, ‘Social 

influences’, ‘Professional role and identity’ and ‘Intentions’ appeared to be most central to 

healthcare professionals’ ability to help women to stop smoking in pregnancy. These domains 

are linked to the COM-B components of ‘Physical Opportunity’, ‘Social Opportunity’ and 

‘Reflective Motivation’ (Michie, Atkins & West, 2014). This chapter aims to build on the 

findings of Chapter 4 and presents a second qualitative needs analysis examining barriers and 

facilitators to smoking cessation during pregnancy and engaging with cessation support, as 

experienced by pregnant women who have smoked during pregnancy and as understood by 

the healthcare professionals who provide direct care for pregnant smokers. Whilst Chapter 4 

focussed specifically on the behaviour of healthcare professionals in providing support to 

pregnant smokers, this chapter focuses on their perception of pregnant women’s behaviour 

and what helps and hinders smoking cessation and engaging with cessation support. A novel 

aspect of this work is in providing insight into the joint experiences of pregnant smokers and 

the healthcare professionals who engage with them most frequently. Findings from this study 

feed into the intervention development process outlined in the following chapter. 

5.2 Rationale 

Quantitative research has tended to focus on the effectiveness of interventions to reduce 

smoking in pregnancy, often overlooking the issues women face with quitting smoking. The 

barriers and facilitators of smoking cessation in pregnancy have been synthesised across 

reviews of qualitative research (e.g. Campbell et al., 2018; Flemming et al., 2016). Campbell 

and colleagues (2018) found that the most influential barriers to smoking cessation included: 

an underestimation of the risks of smoking by pregnant women, or a belief that the risks did 

not apply to them; a lack of self-belief in their ability to stop smoking and remain a non-

smoker; and the acceptability of smoking in a woman’s wider social circle. Facilitators 
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included motivation to quit from wanting to protect their baby; and the provision of 

consistent and personalised information about cessation interventions (Campbell et al., 2018). 

Most qualitative research is based on small populations, and even synthesising small studies 

has found that a lack of qualitative research remains, particularly involving women who quit 

smoking before or during early pregnancy (Flemming et al., 2016; Ingall & Cropley, 2010). 

There is also a lack of research on the difficulties experienced by pregnant women with 

regards to stopping smoking (Ingall & Cropley, 2010). A recent paper examining the barriers 

to smoking cessation during pregnancy introduced new evidence from smoking cessation 

experts but relied on the experiences provided by pregnant women in previous qualitative 

work (Campbell et al., 2018). A similar paper which used a social-ecological framework 

approach focussed on the healthcare professional’s perspective of smoking cessation in 

pregnancy but did not examine pregnant women’s perceptions (Naughton et al., 2018). There 

is a clear need for further research exploring the pregnant woman’s views on the barriers and 

facilitators to smoking cessation in pregnancy. 

Exploring whether the experiences of pregnant women align with the views of healthcare 

professionals, who may be able to provide further insight based on their experience of 

discussing or providing support to pregnant smokers, may provide novel and needed insight 

into this complex issue. This thesis aims to develop an evidence-based intervention 

specifically to address current needs in Warwickshire, therefore it is important to understand 

whether there are particular issues faced by women in this region. This is particularly 

important for Warwickshire, which has its own, relatively unique care pathway for pregnant 

smokers, as illustrated in Figure 1.2. As identified in Chapter 1 of this thesis, partners’ 

smoking habits can play a large role in whether a woman stops smoking during her 

pregnancy but addressing this in practice can be difficult (see Section 1.5.2). Whilst 

consideration was given to interviewing the partners of women who smoke in pregnancy for 

this study, the decision was made to focus on pregnant women directly, as well as the 

healthcare professionals who treat pregnant smokers on a regular basis. A thorough 

exploration of the current care pathway and how it operates for pregnant smokers was 

considered to be the priority for this thesis, with limited time and resources for exploring 

wider social influences. 
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As with the study described in Chapter 4 (see Section 4.2.4), application of the COM-B and 

TDF frameworks to further analyse the target behaviour can be beneficial for intervention 

design (Michie, Atkins & West, 2014) (see Section 2.5 and 2.7). Identifying in which 

domains prominent barriers to smoking cessation lie also allows for the identification and 

mapping of BCTs which can target these barriers (Campbell et al., 2018). 

5.3 Aims 

This qualitative research aimed to answer the following research questions: 

1. What do pregnant women who smoke perceive to be the barriers to, and facilitators of, 

stopping smoking during pregnancy and engaging with cessation support? 

2. What do healthcare professionals perceive to be the barriers to, and facilitators of, stopping 

smoking during pregnancy and engaging with cessation support? 

5.3.1 Mapping the chapter to the Behaviour Change Wheel 

Figure 5.1 below illustrates how this chapter maps to the thesis intervention design using the 

Behaviour Change Wheel (BCW), linking to previous and subsequent chapters. 

5.4 Methods 

5.4.1 Design and Ethics 

The design and ethical approvals were described in detail in Section 4.4.1; evidence of ethical 

approvals can be found in Appendices C1-C3. Due to slow recruitment of pregnant women, 

an amendment to recruitment was made to add social media recruitment specifically for 

pregnant women (see Appendix D1 for ethical approval amendment). 

5.4.2 Participants and Procedure 

Healthcare professionals were recruited as described in Sections 4.4.3 and 4.4.2. All 

healthcare professionals were recruited for one interview or focus group, and the presentation 

of results has been divided between Chapter 4, which focussed on professionals’ support for 

pregnant smokers, and Chapter 5, which focusses on stopping smoking in pregnancy and 

engaging with support. All non-healthcare professional participants had to be pregnant, at any 

stage of pregnancy, or recently pregnant, and to be a smoker or a recent ex-smoker (smoked 

within the last 6 months and to have smoked during pregnancy). They also had to be over the 

age of 18 years, able to give informed consent to participate, and be fluent in spoken English. 
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Figure 5.1 Mapping chapter to the BCW intervention design process 

(adapted from Michie, Atkins & West, 2014) 

Identify: 
9. Acceptability of 
intervention 
10. Refinement of 
intervention 

Stage 4: Assess 
acceptability and 
refine design 

Identify: 
7. Behaviour 
change techniques 

8. Mode of delivery 

Stage 3: Identify 
content and 
implementation 
options 

Identify: 
5. Intervention 
functions 
6. Policy categories 

Stage 2: Identify 
intervention 
options 

1. Define the 
problem in 
behavioural terms 
2. Identify what 
needs to change 
3. Select target 
behaviour 
4. Specify the target 
behaviour 

Stage 1: 
Understand the 
behaviour 

Chapter 7: 
Acceptability study 
with SSiPS advisors 
and pregnant 
/recently pregnant 
smokers/ex-smokers Chapter 6: 

Intervention 
development with 
steering group, key 
stakeholders, PPI 
work 

Application of knowledge 
from existing research 
Chapter 3: Systematic 
Review and Meta-
analysis 
Chapter 6: Intervention 
development 

Chapter 1: Literature 
review; meetings with 
key stakeholders and 
intervention steering 
group 
Chapter 2: Theory 
chapter 
Chapter 3: Systematic 
Review and Meta-
Analysis 
Chapter 4: Needs 
Analysis 1-
Healthcare 
Professionals 
Chapter 5: Needs 
Analysis 2 - Pregnant 
smokers and 
healthcare 
professionals 

For NHS recruitment, pregnant women across Warwickshire and Coventry were approached 

by their midwife or Stop Smoking in Pregnancy advisor and asked if they would be happy to 

talk to a researcher about their experiences of smoking in pregnancy (see Appendix C4 for 

sample Gatekeeper letter). To ensure recruitment across a spread of participants, pregnant 

women were recruited through midwives working for all NHS Trusts in Warwickshire and 
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Stop Smoking in Pregnancy advisors working in Warwickshire. Social media recruitment 

was advertised via a poster which was placed on various pregnancy specific Facebook and 

Twitter pages, including Warwickshire County Council (see Appendix D2). Women who 

were interested in participating contacted the PhD candidate directly and were then sent a 

Participant Information Sheet specifically for women recruited online (see Appendix D3) and 

a consent form (see Appendix D4). If they were still happy to proceed, they returned the 

completed consent form via email and were contacted by the PhD candidate to arrange a face 

to face or telephone interview. Women recruited through the NHS were also provided with 

the consent form and the NHS recruitment Participant Information Sheet by their advisor or 

midwife. 

A specific version of the interview schedule was provided for interviews with all 

pregnant/recently pregnant women (see Appendix D5). As stated in Section 4.4.2, all 

interview schedules were divided into sections following the constructs of the COM-B model 

with questions for each of the 14 TDF domains. Questions for pregnant women related to 

participants’ own experiences and to the provision of support they may have received from 

midwives and/or the SSiPS. For example, for the domain ‘Social/professional role and 

identity’, pregnant women were asked both “Do you think smoking is part of who you are, 

part of your identity?” and “To what extent do you think it’s the role of the midwife or SSiPS 

to help women stop smoking in pregnancy?”. Prompts were provided if the participant 

needed further guidance. These are shown on the interview schedule. A further information 

sheet was given to pregnant women after the interview, which provided details of local and 

national stop smoking services and mental health services (see Appendix D6). 

Eight pregnant women were recruited in total. Seven participants were recruited through the 

NHS: one of these was recruited through her midwife whilst six were recruited through their 

SSiPS advisor. One further participant was recruited through social media. Pregnant women 

were given Love to Shop vouchers between £10 and £20, depending on the length of the 

interview, as a thank you for their time. Participants were not told directly that they would 

receive a voucher, but the poster for social media recruitment informed potential participants 

that they would receive a small token as appreciation for their participation. 
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5.4.3 Difficulties with recruitment 

Problems recruiting pregnant women through the NHS were experienced. Completed consent 

forms and contact details for several women were given to the lead researcher, predominantly 

by the SSiPS, but difficulties were encountered with eight women not answering their phone 

and not replying to text messages and voicemails from the researcher. Two further women 

declined participation. To improve recruitment, social media adverts were posted as 

described above. One woman who responded to the social media advert was then unable to 

participate as she gave birth prematurely and declined further participation. Difficulties with 

recruitment are common when recruiting pregnant smokers, particularly for qualitative 

research, in part due to the risk of women thinking they may be judged for smoking or given 

unwelcome advice about quitting (Tod, 2003). An interview with a research midwife for this 

study also revealed common issues with recruitment to their research studies involving 

smoking in pregnancy, which were attributed to women’s reluctance to talk about smoking in 

pregnancy for fear of being stigmatised, and due to embarrassment. 

5.4.4 Data analysis 

Data analysis took place as described in Section 4.4.4. All participants were assigned a 

pseudonym, to anonymise each transcript and each participant’s data. The intention of this 

study was to talk to healthcare professionals and pregnant smokers or recent ex-smokers 

about barriers to and facilitators of stopping smoking in pregnancy. From transcribing the 

interviews and reading interview transcripts, it became apparent that participants talk was 

also centred around the behaviour of engaging with support to stop smoking. To provide a 

full account of the interview data, deductive thematic analysis was carried out coding data 

across both behaviours for each of the TDF domains. As also described in Section 4.4.4, 

secondary coding was performed on 10% of interview transcripts (n = 1) by a member of the 

supervisory team (KB), again finding a high level of agreement in the coding with a small 

number of inconsistencies discussed until consensus was reached. 

5.5 Results 

Ten midwives, ten Stop Smoking in Pregnancy advisors and eight pregnant women 

participated in the study. Demographics for healthcare professionals are provided in Table 

4.1 and Table 4.2, and demographics for pregnant women are provided in Table 5.1 below. 

The mean length of interviews was: 47 minutes for pregnant women; 1 hour 21 minutes for 
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Table 5.1 Pregnant Women Demographics 

Total sample n = 8 

Age in years, mean (SD) 28.2 (5.7) 

Weeks’ gestation, mean 24.5 

White British (%) 8 (100) 

Employed (%) 8 (100) 

Currently smoking (%) 4 (50) 

Recruited through SSiPS (%) 6 (75) 

Recruited through midwifery 1 (12.5) 

Recruited through social media 1 (12.5) 

Engaged with SSiPS currently or in the past (%) 7 (88) 

Planned pregnancy (%) 4 (50) 

Live with smoker/smokers (%) 4 (50) 

Social circle smokers (%) 8 (100) 

Home location (%): North Warwickshire 2 (25) 

South Warwickshire 2 (25) 

Coventry/Rugby 4 (50) 

Occupation (%): Sales assistant 3 (37.5) 

Hairdresser 1 (12.5) 

Transport lead 1 (12.5) 

Administrator 1 (12.5) 

Restaurant supervisor 1 (12.5) 

Care assistant 1 (12.5) 

advisors; and 31 minutes for midwives. Four pregnant women were interviewed in their own 

home and four were interviewed over the telephone. All advisors were interviewed at their 

team base, while seven midwives were interviewed in the hospital they worked in, two were 

interviewed over the telephone, and one was interviewed in two sittings; part in the hospital 

and part telephone. Table 5.2 below provides a summary of the barriers and facilitators to 

smoking cessation and engaging with support, as viewed by healthcare professionals’ and 

pregnant women who smoked during their pregnancies. As highlighted in Section 5.4.4, it 
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Table 5.2 Themes for pregnant women and healthcare professionals aligned with relevant COM-B constructs and TDF domains 

COM-B TDF Domain Behaviour HCPs perceptions of the Pregnant women’s perceptions of 
Component Definition barriers/facilitators to smoking barriers/facilitators to smoking cessation 

cessation 
Psychological Knowledge Smoking Aware of risks but reluctant to apply Knowledge of risks can be a facilitator to 
Capability An awareness of the existence of cessation risks to themselves, does not feel real quitting or maintaining abstinence, or it 

something to them. may not influence behaviour. 
Engaging with Difficulties of engaging with women Not always aware of the SSiPS before 
support who do not think smoking in they were referred. 

pregnancy has risks. 
Cognitive and Interpersonal Skills Smoking Willpower, seen as a barrier for Willpower required to help with smoking 
An ability or proficiency acquired cessation women who don’t think they have cessation, but many women don’t think 
through practice any. they have enough. 

Engaging with Women need to be able to process the Advisors need to be informative but not 
support and risks and understand the necessity of judgemental and personalise their 
smoking cessation stopping smoking. approach to encourage women to stay 

with the service. 

Memory, attention and decision processes 
The ability to retain information, focus 
selectively on aspects of the environment 
and choose between two or more 
alternatives 

Smoking 
cessation 

Discrepancy between knowing the 
risks and actually wanting to stop 
smoking. 

Dual thought process between wanting to 
stop smoking as it’s best for baby, but 
then feel unable to. The addiction of 
smoking was felt to be bigger than the 
need to quit. Some women more able to 
reason with themselves and stop smoking. 
Distraction from cravings can work, but 
this is harder if women had cut down and 
not fully quit. 

Behavioural regulation 
Anything aimed at managing or changing 
objectively observed or measured actions 

Smoking 
cessation 

Women find it hard to maintain a 
reduced level of smoking. CO 
monitoring as reinforcement and 
motivation for quitting and staying 
quit. 

Women who had cut down tried to 
control this but appeared preoccupied 
about when they could next smoke. 
Cutting down as a barrier to complete 
abstinence. CO monitoring as 
reinforcement and motivation for women 
who have quit to encourage them to stay 
quit. 
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COM-B TDF Domain Behaviour HCPs perceptions of the Pregnant women’s perceptions of 
Component Definition barriers/facilitators to smoking barriers/facilitators to smoking cessation 

cessation 
Physical 
Opportunity 

Environmental context and resources 
Any circumstance of a person’s situation 
or environment that discourages or 
encourages the development of skills and 
abilities, independence, social 
competence, and adaptive behaviour 

Smoking 
cessation 

NRT can help women to stop 
smoking, but not all women follow 
guidance on how to best use 
products. 

NRT was a facilitator for quitting or 
cutting down, but not effective for all 
women. Some women advised not to use 
e-cig by midwife or advisor - too much 
uncertainty meant most wouldn't try 
them/didn’t like them. Physical side 
effects of pregnancy as a facilitator (e.g. 
morning sickness made worse by 
smoking) or barrier for quitting (e.g. 
heartburn improved by smoking) 

Engaging with 
support 

Women don’t always know what the 
SSiPS do – may impact on whether 
they engage. 

The SSiPS doesn't work for all women 
but good support overall. Ease of referral 
was a facilitator to accessing the service. 

Social Opportunity Social influences 
Those interpersonal processes that can 
cause individuals to change their 
thoughts, feelings or behaviours 

Smoking 
cessation 

Woman’s social situation can be very 
influential, e.g. if living with 
smokers. Influence of partner seen as 
very important, and family history of 
smoking. Likely to be harder for 
younger women to put their baby 
first. Social norms are very influential 
– smoked through previous 
pregnancy or smoking engrained in 
family. SSiPS advisors can help 
encourage women to quit, offering 
praise which they may not get 
elsewhere. 

Women’s social environment – difficult 
to stop smoking if others around them are 
still smoking. Generally felt supported by 
their partners, but barriers in lack of 
understanding if they didn’t smoke or 
hadn’t quit. Personal experience of 
smoking in previous pregnancy or social 
norms influenced continuous smoking. 
Not given much support from midwives 
about smoking but didn’t necessarily 
expect it due to their time constraints. 
Provision of support and praise from 
advisors can help. 

Engaging with 
support 

Social situation and having other 
professional people in their lives can 
be a barrier to letting the service help 
them. 

Too much pressure from advisor to quit 
rather than cut down can result in women 
dropping-out of the service. Midwives 
don’t always say much about the SSiPS 
or discuss smoking in much detail. 
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COM-B TDF Domain Behaviour HCPs perceptions of the Pregnant women’s perceptions of 
Component Definition barriers/facilitators to smoking barriers/facilitators to smoking cessation 

cessation 
Reflective Social role and identity Smoking Unplanned pregnancy as a barrier to Smoking conflicted with role as a mother: 
Motivation A coherent set of behaviours and cessation stopping smoking – harder to accept want to be a 

women saw smoking as their ‘little vice’ 
– hard to give up as feel that they’re 

role model to children. All 
displayed personal qualities of an that they are a mother. 
individual in a social or work setting 

allowed one ‘bad’ thing. 
Beliefs about capabilities Smoking Women who engage with the service 
Acceptance of the truth, reality or validity cessation already have more barriers to quitting 

Some women did not feel that they could 
cope without smoking – thought they 

about an ability, talent or facility that a - cessation not a priority could cut-down but not fully quit. 
person can put to constructive use Engaging with Barrier of some women having low Assumption that HCPs hadn’t smoked, 

support confidence that the service can help not been through process so couldn’t trust 
them. them to be giving the right advice. 

Optimism 
The confidence that things will happen for 
the best, or that desired goals will be 
attained 

No data was coded to this domain No data was coded to this domain 

Beliefs about consequences 
Acceptance of the truth, reality or validity 
about outcomes of a behaviour in a given 
situation 

Smoking 
cessation 

Women may think risks are 
exaggerated. Often guided by 
personal or others experience rather 
than by the facts. 

General perception that actually smoking 
a little wouldn’t harm them or their baby 
and that it was better than the stress 
caused by quitting. 

Engaging with 
support 

Beliefs about the SSiPS being 
judgemental could stop women 
engaging. 

Unaware of how easy it would be to see 
the SSiPS and collect NRT. Some women 
felt that the SSiPS were taking something 
away from them by making them quit. 

Intentions 
A conscious decision to perform a 
behaviour or a resolve to act in a certain 
way 

Smoking 
cessation 

Quitting is not necessarily a priority 
in women’s busy lives. 

Intentions were a facilitator for some who 
had made the decision to quit and stuck to 
it. It was more difficult to maintain 
intentions when the pregnancy was not 
planned. 

Engaging with 
support and 
smoking cessation 

Not prioritising smoking can stop 
women engaging with support or lead 
to them withdrawing from services. 

Several women intended to quit at the 
start when they had support but changed 
their minds after trying and failing. This 
led to some women dropping out from the 
SSiPS. 
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COM-B TDF Domain Behaviour HCPs perceptions of the Pregnant women’s perceptions of 
Component Definition barriers/facilitators to smoking barriers/facilitators to smoking cessation 

cessation 
Reflective Goals Smoking Advisors can help women to break 
Motivation (ctd) Mental representation of outcomes or end cessation down their goals to make them more 

states that an individual wants to achieve manageable. This can help them to 
stay engaged in the service. 

The emphasis on quitting straight away 
led to one woman dropping out of the 
service. A more relaxed approach and 
allowing women to quit at their own pace 
was seen as more positive. 

Automatic 
Motivation 

Reinforcement Smoking Pregnancy can be a catalyst for 
stopping smoking. It can also be an 
additional pressure if they feel like 
they’ve been forced into quitting by 

Some women felt that once the baby was 
Increasing the probability of a response cessation born this would reinforce their 
by arranging a dependent relationship, or need/desire to stop smoking. 
contingency, between the response and a 
given stimulus’ pregnancy. 
Emotion 
A complex reaction pattern, involving 
experiential, behavioural and 
physiological elements, by which the 
individual attempts to deal with a 
personally significant matter or event 

Smoking Many women feel guilty for smoking, 
cessation and anxious about quitting in 

pregnancy. Fear of failure and fear of 
quitting forever. Continue smoking to 
manage stress. 

Not wanting to be judged as facilitator for 
quit. Women felt anxious about quitting. 
If they’d cut down, they felt anxious 
about when they could next smoke -
cutting down as a barrier to quitting. Guilt 
and shame as a barrier and facilitator to 
quitting. Feel good for quitting. 

Engaging with Fear of being judged or told off by 
healthcare professionals. Feeling 
ashamed of smoking in pregnancy 
may prevent women from talking 
about it. Denial caused by guilt of 
smoking could prevent women from 

Concerns over advisors being 
support judgemental could stop women engaging 

from the outset. 

seeking support. 
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emerged during initial data analysis that data were centred around the behaviours of both 

smoking cessation and engaging with support. COM-B components and TDF domains were 

used to divide the data for these behaviours into subthemes. Smoking cessation mapped to 13 

of the 14 TDF components, whilst engaging with support mapped to eight TDF components. 

Some of the data overlapped across the two behaviours and so was coded as relevant to both 

behaviours. As found in Chapter 4, some data was coded to more than one domain. No data 

was coded to the TDF domains ‘Physical skills’ and ‘Optimism’. As with Chapter 4, the 

domains are presented in line with the TDF and COM-B rather than being presented in a 

hierarchical order. 

5.5.1 Knowledge (Capability – Psychological) 

Smoking Cessation 

All women stated knowing the general risks of continuing to smoke whilst pregnant, but 

several women acknowledged that SSiPS advisors helped to improve their knowledge of the 

full scale of the risks: 

“I didn’t know that smoking could cause cot death, I didn’t know that smoking could 

cause miscarriage, I didn’t know those things, but most of it you know anyway, you 

know that you shouldn’t smoke when you’re pregnant cos it could harm your child” – 

Daisy, pregnant woman (recently quit) 

However, this increase in awareness did not always influence their smoking behaviour: 

“Well to be fair I know all the benefits of stopping anyway, I know I shouldn’t be 

doing it, I’ve known for years I shouldn’t be doing it but I still do it.” – Laura, 

pregnant woman (smoker) 

Some women discussed how knowledge of the likely effects of smoking or being able to read 

about the risks could act as a facilitator to not smoking. One pregnant woman discussed how 

knowing more about the risks made her think twice about smoking, which helped her stay 

abstinent through cravings: 
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“there have been times when it’s been a bit like oh, like I just want a fag again, and 

then you read up on it all again and it’s a bit oh God” – Ellie, pregnant woman 

(recently quit) 

Engaging with support 

Most women had not heard of the SSiPS before they were pregnant. Not being aware of this 

before they saw the midwife or were referred to the service may have made it more difficult 

to engage. This may have been worse if they were also unaware of what the service could 

offer in terms of support: 

“I’d heard of (the SSiPS) but I didn’t know what they did … obviously they help you 

quit smoking that’s self-explanatory but, urm I s’pose if you’re not really looking to 

quit you’re not really going to look into it basically I s’pose” – Clare, pregnant 

woman (recently quit) 

Advisors discussed difficulties of trying to support women who did not believe that smoking 

in pregnancy is harmful, showing the importance of women being able to apply knowledge of 

the risks to themselves and their baby: 

“But it was just obvious that she did not want to engage, and there were ashtrays in 

the room, she obviously smoked in the room with these babies in it, she had 6 kids 

and… she told me she smoked through all of her pregnancies … she just did not 

accept that smoking was bad in pregnancy” – Jane, advisor 

5.5.2 Cognitive and Interpersonal Skills (Capability – Psychological) 

Smoking cessation 

A number of SSiPS advisors commented on women feeling that ‘willpower’ was a skill, and 

lack of willpower was used by women as justification for not being able to stop smoking: 

“I never really like the word willpower. I don’t actually use that word myself urm 

because people feel they’ve either got willpower or they haven’t, and if they say oh I 

haven’t got any willpower then I can’t do it, that’s a negative, so I never use that 

word” – Nina, advisor 
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This was reiterated by the majority of pregnant women, who discussed requiring willpower to 

stop smoking. Despite acknowledging this, many women also described lacking the 

‘willpower’ themselves which became an immediate barrier to stopping smoking: 

" I think willpower’s a big thing, not one of my strongest points at all. I’ve always got 

the good intentions of doing things but the willpower is not behind me." – Faye, 

pregnant woman (smoker) 

A consistent theme from advisors was in women not always having the understanding to 

enable them to apply the risks of smoking to themselves and their babies in order to prompt 

behaviour change: 

“I know we do a lot of work around trying to get all women into the service but even 

if we get them that I find is the biggest barrier, lack of intelligence to process the 

information and to make a change in their behaviour. You know behavioural change 

takes a certain amount of insight, and if you don’t have that insight it’s not gonna 

happen.” – Jane, advisor 

Engaging with support 

Pregnant women felt that healthcare professionals needed to have the right approach when 

talking to pregnant women about stopping smoking, otherwise women may be reluctant to 

continue with the service. Facilitators to helping women quit smoking included being 

informative without being judgemental and being able to personalise their approach: 

“you know and to obviously be able to give the facts but not criticise people at the 

same time, urm so just to be a people person and not just going from a text book… 

speak to the client on an individual basis I think to have that rapport with them” – 

Clare, pregnant woman (recently quit) 

5.5.3 Memory, attention and decision processes (Capability – Psychological) 

Smoking cessation 

The paradox of knowing that stopping smoking was better for their baby but not necessarily 

wanting to stop was reflected by three of the four pregnant women who were still smoking at 
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the time of interview. Jennifer acknowledged the battle between wanting to smoke but 

knowing the risks of harm to the baby, with the ‘addiction’ winning: 

" no matter how much you think ah there’s something little growing in me, it doesn’t 

take away the addiction… All the risk factors you know, and the benefits of not 

smoking, it doesn’t change somebody who’s an addict … Some people judge 

themselves massively like myself, I tell myself off every time I have a fag, but I still 

maybe 2-3 hours later I still go for one, regardless of what I’m saying to myself… You 

ignore it, massively, you do. You ignore it and you switch off, you do because that 

addiction’s a lot louder than you.” – Jennifer, pregnant woman (smoker) 

This discrepancy was discussed by some healthcare professionals; whilst some women 

acknowledged that they knew the risks, their desire to continue smoking was stronger than 

their perception of the need to quit: 

“It’s like women feel obliged to acknowledge what they’re doing is wrong but then 

they also know deep down that they don’t want to stop but they’re saying all the right 

things to the healthcare professionals so we think that they want to stop” – Hannah, 

community midwife 

Other women who had stopped smoking had a different thought process and were better able 

to justify not giving in to temptations to smoke: 

“there was a few times when I did just really want a fag, you just sort of reason with 

yourself don’t you, and in my head I was like well if I have a few then I can get 

addicted again and stuff.” – Ellie, pregnant woman (recently quit) 

Engaging with support 

No data was coded to this domain for this behaviour. 

5.5.4 Behavioural regulation (Capability – Psychological) 

Smoking cessation 

SSiPS advisors discussed how pregnant women who had cut down their smoking found it 
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difficult to maintain a reduced level of smoking. For this reason, and because 

recommendations are for complete abstinence, the service would not advocate cutting down, 

instead encouraging women to stop completely. Women who had cut down but not quit were 

very aware of when they smoked and how much. For some, this was perceived as a form of 

control. However, maintaining their smoking status meant they were still struggling with 

their nicotine addiction, often leaving them preoccupied and thinking about smoking: 

"I think this is where working around my partner I’m controlling it, I know that I can 

have one when he comes in so I control when I’m having one. I could wait until he’s 

been here a couple of hours and then go and have one but I choose to do it then " – 

Faye, pregnant woman (smoker) 

Another pregnant woman discussed how it was difficult to maintain a reduced level of 

smoking, finding it more difficult to sustain a low level of smoking as the pregnancy 

progressed: 

“I was a lot more on top of it, but recently I will confess I have smoked a little bit 

more than normal than what I would have normally done through my pregnancy. 

Urm, yeh cos as I’ve got further on I’ve found it a lot harder.” – Laura, pregnant 

woman (smoker) 

For women who were engaged with the SSiPS, regular carbon monoxide (CO) monitoring 

could be a facilitator for quitting smoking and also for maintaining a quit attempt: 

“I think with the encouragement and things like that my quit smoking lady who comes 

round she gives me the carbon monoxide test, she congratulates me and it’s been 

really low for the past, well since I quit smoking so I think 4 weeks now it’s blown like 

really really low. So you know that kind of spurs you on with the encouragement and 

things like that so I think that’s beneficial really” – Clare, pregnant woman (recently 

quit) 

Advisors also talked about how CO monitoring could encourage women to maintain their 

quit attempt, providing them with a visual representation of how well they were doing and 

something which they looked forward to: 
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“it’s something visual, it’s something that they can see… I’ve had some that can’t 

wait to do their carbon monoxide levels and they’ve had quite a high reading in the 

beginning and then they say oh I’ve been really good this week say right come on let’s 

do your carbon monoxide reading, and it’s gone down, they’re so happy.” – Alice, 

advisor 

Engaging with support 

No data was coded to this domain for this behaviour. 

5.5.5 Environmental context and resources (Opportunity – Physical) 

Smoking cessation 

Nicotine Replacement Therapy (NRT) helped some women to quit or cut down: 

"I’ve been using the nicotine Quickmist urm whenever I’ve had a craving or anything 

like that… I’ll just have me Quickmist and a cup of tea instead and stay nice and 

warm inside rather than outside and freezing” – Clare, pregnant woman (recently 

quit) 

The value of NRT for helping women to quit smoking was also reflected in the interviews 

with SSiPS advisors: 

“some women get on really well with the NRT and say that makes a really big 

difference, especially if they’re getting on well with the fast-acting products. Urm 

some ladies urm… I say how’s it been they say it’s been really hard I’m still finding it 

really difficult, you give them patches or whatever and they say I can’t believe what a 

difference it’s made it feels so much easier now that I’ve got the patches on” – Alice, 

advisor 

NRT could also enhance women’s confidence in being with smokers, helping to reduce their 

temptation to smoke in social situations: 
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“you’ve just got to have the willpower to even be around smokers and just say it’s 

alright I’ve got my inhaler I’ve got my patch on” – Cathy, pregnant woman (recently 

quit) 

However, NRT was not always a facilitator, especially when pregnant women did not follow 

instructions given by advisors on how to use their products. Rather than persisting with an 

oral product which may make them feel unwell initially they would stop using it completely. 

Similarly, if women experienced difficulties with the products this could act as a barrier to 

smoking cessation: 

“at one stage I was having to put one patch on and that would fall off, put another 

one and that would fall off and so that would get really frustrating, I’m not saying the 

patch didn’t work cos they did but if they were a lot more reliable I think I would have 

quit smoking by now… when it wasn’t working when I could feel it wearing off I’d 

panic and then need a fag and to the point where I’d get really upset and start 

crying” – Jennifer, pregnant woman (smoker) 

E-cigarettes had helped one woman to stop smoking, but other women were less certain of 

the safety of using e-cigarettes in pregnancy or had tried them and not liked them. One 

woman said her advisor had encouraged her to try an e-cigarette as they were ‘much safer 

than smoking cigarettes’, but three women had been advised not to use an e-cigarette by their 

advisor or midwife: 

“I was going to like not have a fag and go for the e-cigarette, urm but (my advisor) 

told me not to, she said that they’re cos they haven’t been tested urm so no one really 

knows what’s in them… I was about to go out and buy one but she was like ooh no 

don’t buy one cos you don’t know what’s in it blah blah blah and I thought oh ok, 

maybe I won’t” – Laura, pregnant woman (smoker) 

The context of pregnancy could act as a barrier or a facilitator to quitting smoking. Faye 

experienced heartburn with her pregnancy and discovered that smoking actually relieved the 

sensation: 
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“I know quite often if I start getting heartburn I’ll want a cigarette and it will help” – 

Faye, pregnant woman (smoker) 

Conversely, Daisy found that her morning sickness was a facilitator for her quit attempt as 

smoking made her sickness worse: 

“I had really bad morning sickness as well so I didn’t really smoke then, it made me 

feel sick, so I was cutting down with morning sickness really weren’t I, cos I’d smoke 

about 3 fags a day cos I was really bad, really bad” – Daisy, pregnant woman 

(recently quit) 

Engaging with support 

Advisors acknowledged that not being aware of the service or not knowing what was 

involved was a barrier for women accepting a referral: 

“some people said well I didn’t realise that the Service existed, so that’s another 

reason as well so it’s about like promoting the Service and making sure that people 

know that it is there if they want it really.” – Alice, advisor 

However, several women discussed how ease of the referral process helped them to accept 

the offer of support. They did not have to contact the SSiPS themselves and their advisor 

would visit their home, making it a simple process: 

“I think if the midwife hadn’t got (my advisor) to phone me I wouldn’t have contacted 

her. It was only because she phoned me and she was like right this is what’s going to 

happen I’m going to come blah blah blah, I wouldn’t have phoned up myself… I think 

I would have been like I don’t need it or I’m just wasting somebody’s time because 

I’m not ready to stop you know” – Faye, pregnant woman (smoker) 

5.5.6 Social influences (Opportunity – Social) 

Smoking Cessation 

Advisors discussed how a woman’s domestic environment could influence whether women 

were able to stop smoking: 
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"For example you get the young girl who’s living in her partner’s house with his mum 

and dad and they all smoke and there’s no way in this world she can say can you all 

go outside please because I’m pregnant and I don’t want to smoke anymore." – 

Alison, advisor 

This was reiterated by a pregnant woman, who stated that if other people smoked in the house 

it made her want to smoke, but she did not feel able to ask them not to: 

"I live at my partner’s parents’ house so if they have a fag I tend to wait until they 

have a fag and then have one cos they’ve kind of gave me the itch for it. But I live in 

their house, it’s their house their rules, I can’t expect them to stop smoking" – 

Jennifer, pregnant woman (smoker) 

Both advisors and midwives thought that the woman’s partner and family had a large 

influence upon whether a pregnant woman stopped smoking: 

“I think that (partners) are a big part to do with it. Urm if they’re smokers themselves 

urm they urm that can then make quitting for the woman very difficult… Urm but I’ve 

also known women whose partners have wanted them to and that’s, but they have not 

been supportive kind of more domineering in it and that hasn’t helped either. It’s kind 

of made the woman want to hide the fact she’s smoking from her partner rather than 

urm make her want to engage with the Stop Smoking Services.” – Sian, community 

midwife 

This was also reflected by one participant, who described how hard she found it to stop 

smoking whilst her partner continued to smoke, but she also acknowledged how hard it 

would be for him to stop. Most women interviewed, however, felt supported by their 

partners: 

"he was really supportive like as in he’d go alright babe come on put your patch on 

he’d remind me because I’m a ditsy, I’m forever forgetting things… he’d remind me 

like come on put your patch on, and he’d go oh do you need a refill on your 

(inhalator) or you know if I was running out for work and I’d left my (inhalator) in 
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the house he’d bring it out to me and so you know he was always there encouraging 

me” – Jennifer, pregnant woman (smoker) 

One pregnant woman who was still smoking did not feel influenced by her partner, who also 

continued to smoke, stating that ‘I can’t expect him to quit because I need to quit’ (Vicky, 

pregnant woman). Conversely, another pregnant woman had stopped smoking despite her 

partner and family continuing to smoke. She understood that it was harder for her partner to 

stop smoking, but he was supportive of her quit: 

“my chap smokes like a chimney so it has been quite a journey but urm I’ve managed 

it… (He’s) chuffed that I have stopped smoking, just because it’s our baby and there’s 

no added risk and things like that” – Clare pregnant woman (recently quit) 

As well as the influence of individuals, women could also be influenced by their own 

experience and of those around them. Social norms and a woman’s social situation appeared 

to be one of the biggest barriers discussed by advisors stopping women from quitting 

smoking. Pregnant smokers seemed to be more likely to be influenced by their own previous 

experience or the experience of others they knew, affecting their perception of the risks: 

"we still get that it won’t happen to me, urm I’ve already had two babies and nothing 

happened to them, urm my mum had three children and she smoked away and nothing 

happened to them. So we get a lot of there’s a lot of those old myths that still 

perpetuate in families that if they come from a high smoking prevalence area the 

babies are born they’re alive, they’re functioning they can see that they’re ok, they 

think they’re ‘ok’” – Nina, advisor 

This was also reflected by a pregnant woman who had smoked through a previous pregnancy 

without apparent negative repercussions upon the pregnancy or the health of her daughter: 

“I mean I just feel bad just even thinking about smoking and talking about smoking… 

Why I still do it I couldn’t even tell you, I think it’s just habit more than anything. And 

also so you see I smoked first time round with (my daughter) and it’s a bit of a case of 

I look at my daughter and I think well there’s nothing wrong with her" – Laura, 

pregnant woman (smoker) 
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All women discussed seeing their midwife infrequently and only engaging in brief 

discussions about smoking: 

“She asked me if I smoked obviously when I first went to see her and I said yes and I 

said I would like to stop and she said ok well I’ll get someone to get in touch with you 

about stopping and that was it, that was the only conversation I’ve had with her about 

it.” – Laura, pregnant woman (smoker) 

A lack of discussion regarding smoking may have reduced the importance of quitting to some 

women 

Engaging with support 

Advisors commonly talked about how some pregnant women were not prepared to let another 

service into their complex lives, which was a barrier to engaging with the SSiPS: 

"some women have got lots of people in their life, Social Services, midwives, this that, 

chaotic lives, and they go you’re gonna come in and tell me to quit smoking amongst 

this lot, not happening love, so you know, so just not ready, not ready and it’s been 

forced upon them…” – Nina, advisor 

Most women who had engaged with the SSiPS were happy with the support they had 

received. This was particularly evident amongst women who had quit through the SSiPS, 

with all three participants expressing satisfaction with the support they were given. When 

Clare was asked about the service, she gave the following response: 

“Absolutely brilliant, the support’s there, they give you home treatment which is 

always good. No, I just think I couldn’t say a bad thing really, I’d highly recommend 

them to someone that wanted to quit so yeh, I just think they’ve been brill” – Clare, 

pregnant woman (recently quit) 

However, not all women who had engaged with the SSiPS had a positive experience. One 

pregnant woman described having a ‘break’ from her advisor. She had managed to cut down 

using NRT but was told that her advisor could not support her unless she stopped completely. 
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For another woman, the focus of the SSiPS to support women to completely abstain from 

smoking, rather than cutting down, made her drop-out of the service: 

“I was down to smoking one in the morning and one at night and then not smoking 

any in the day, and then she said it was all or nothing kind of thing and I just kind of 

like left it, stopped talking to her, and had a really good Christmas [laughs]. That was 

it” Jennifer, pregnant woman (smoker) 

5.5.7 Social role and identity (Motivation – Reflective) 

Smoking Cessation 

A number of advisors discussed unexpected pregnancy as a barrier to stopping smoking, 

making it harder for these women to accept that they are now responsible for someone else: 

“a lot of women have become pregnant unexpectedly and they can’t quite get their 

heads round it, and smoking is one of the last things that they do for themselves as an 

individual, and to give that up means that they are stopping being that individual and 

they are now becoming a mother, and that’s very hard for some women” – Jane, 

advisor 

For pregnant women, smoking often conflicted with their role as a mother, and they did not 

want their children to see them smoke or for smoking to interfere with being a parent. 

“I don’t really want fags to take over my child’s life, my child’s more important… 

You don’t really wanna be like she’s coming running up to you going oh mummy 

mummy daddy daddy and you’re like no wait a minute wait I’m having a fag wait, cos 

to her summit exciting’s happening and it’s just not really fair” – Daisy, pregnant 

woman (recently quit) 

All women who were still smoking when interviewed mentioned smoking as their ‘little 

vice’. They justified their smoking by comparing their actions to the actions of others: 

"we think well we don’t drink so if we have the odd fag it’s not that bad, whereas 

some people smoke and drink and do anything else. I don’t know it’s kind of a way of 
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making yourself feel a bit better thinking well I don’t do that but I do this" – Faye, 

pregnant woman (smoker) 

Engaging with support 

No data was coded to this domain for this behaviour. 

5.5.8 Beliefs about capabilities (Motivation – Reflective) 

Smoking cessation 

Some advisors felt that women who engaged with the service already faced considerable 

barriers to stopping smoking, finding it more difficult to stop smoking than women who quit 

without support: 

“If they get to the stage of seeing us then it’s obviously a harder problem for them, so 

we’re dealing we’re not dealing with like the general public this is a hardened core of 

people who really can’t manage this on their own” – Jane, advisor. 

For many pregnant women, smoking was a coping mechanism which they did not feel able to 

manage without, particularly at this stage of their lives. This influenced their beliefs about 

their ability to stop smoking: 

“I was like aah so getting stressed at work getting stressed at home cos there’s so 

much we’ve gotta do… I’m like huh my God, yeh so from that I need I had a cigarette 

I was like I don’t think I can quit” – Vicky, pregnant woman (smoker) 

The belief that she could not cope without smoking was also a barrier to Vicky quitting fully, 

with reduced smoking seen as ‘the best I can do’. Laura also reiterated how she did not feel 

able to do more than cut down her smoking: 

“I’m at the point where I just think well I can’t really cut down any more without 

stopping, and I’m not sure, I don’t think I’ll cope very well, I don’t think I’ve got it in 

me just to go right that’s it. As much as I’d love to there’s just something that stops 

me from going right that’s it I’m not buying any more I’m not smoking anymore” – 

Laura, pregnant woman (smoker) 
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“it’s just like oh I haven’t got the time to do it [laughs]. I’ll cut down, that’s at the 

minute” – Vicky, pregnant woman (smoker) 

Engaging with support 

Advisors talked about the initial barriers they faced with women who did not think the 

service would be able to help them: 

“some people probably just don’t think they need it, what could you possibly offer me 

that’s going to make a difference you know they might just think well not believe that 

we’re gonna do anything for them and think that they’re just as likely to do it on their 

own" – Alison, advisor 

Similarly, some pregnant women assumed that healthcare professionals had never smoked, 

believing that they could not understand how difficult it was to stop smoking. Jennifer, who 

was still smoking, stated how hard it was to relate to her advisor who had never had to quit 

smoking, affecting the relationship. This was also reflected by Vicky: 

“I don’t know if (my advisor)’s smoked before or what or my midwife’s smoked 

before. I think my first midwife said she’d never smoked so she doesn’t know what it’s 

like. But that just proves the point they haven’t got the knowledge or the personal 

experience of trying to quit smoking, they just think oh it should be easy, and that’s 

the impression that pregnant women get” – Vicky, pregnant woman (smoker) 

5.5.9 Beliefs about consequences (Motivation – Reflective) 

Smoking cessation 

Both midwives and SSiPS advisors felt that pregnant smokers were often unable or reluctant 

to believe that the risks posed by continuing to smoke whilst pregnant applied to themselves 

or their baby: 

“they say smoking kills on the pack but they don’t think it’s going to kill them or their 

unborn baby” – Julie, Stop Smoking Advisor 
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There was a general misconception from pregnant women still smoking that smoking a small 

amount was better for the baby than the additional stress they thought stopping smoking 

would cause. Vicky discussed her view that cutting down was adequate and prevented 

needless stress for herself and her baby: 

"some people have even said it’s probably worse to quit fully and get stressed cos 

that’s no good for the baby so even just cutting down’s better than completely 

smoking if you know what I mean… I think just cutting down has helped, cos 

otherwise you put unnecessary stress on you and the baby. As long as you cut down I 

think that’s suitable." – Vicky, pregnant woman (smoker) 

Engaging with support 

Some women who had engaged with the SSiPS felt that their advisor was taking something 

away from them, which created a barrier to a successful quit: 

“to have a fag that was my thing you know… the cigarette was my thing and it’s kind 

of the only thing I did do. So it’s kind of let’s says it’s my hobby, so well she was 

taking it away from me and saying you know I thought what getting down to 1-2 was 

really good but to her it wasn’t. So that’s probably the main reason why I didn’t 

message her back” – Jennifer, pregnant woman (smoker) 

A pregnant woman who had smoked through her previous pregnancy stated that she did not 

realise how easy it would be to see the SSiPS and to collect NRT: 

“Well, see I was thinking like I’d have to probably go to the doctors every week, get a 

prescription or something and stuff like that, urm but this way I didn’t know how easy 

it was cos like I say they come to my home, you you know give me the bit of paper 

there’s my signature yep just take that in to the pharmacy and they’ll just give it you 

straight away, so there’s not there’s no difficulty in it, do you know what I mean” – 

Cathy, pregnant woman (recently quit) 

This did not prevent Cathy from achieving a 4-week quit through the service because her 

misconceptions were corrected when she engaged with the service, but it could act as a 

barrier to engaging with the service for other women with similar views. 
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5.5.10 Intentions (Motivation – Reflective) 

Smoking cessation 

Healthcare professionals discussed how vital it is that women want to quit smoking and make 

the decision to stop smoking for themselves. If they have reached the point of being referred 

to the SSiPS due to continued smoking, it is possible that they are lacking in motivation to 

quit. One advisor talked about how women that know they should stop and want to stop were 

likely to be able to do so without requiring support from the SSiPS: 

“if they know they need to stop smoking and they want to do it they will find ways 

themselves, and usually before they get as far as a booking appointment.” – Jane, 

advisor 

The need for women to make the decision to stop smoking was also reiterated by a number of 

women, mainly those who had recently quit smoking. Knowledge of the risks was not likely 

to have an effect without making the decision to stop: 

“I think smokers they know how bad it is you know, they’ll have learnt it at school, 

they’d have been told it by their doctors over the years and stuff like that. It’s just a 

smoker finding it within themselves to say right that’s it I’m going to quit smoking, 

you know.” – Cathy, pregnant woman (recently quit) 

Some women found that making the decision to stop made it easier for them to quit and 

remain abstinent, whilst other women, who had intended to stop smoking, changed their 

minds after trying and failing to quit. Four women who were interviewed had not intended to 

become pregnant, and all of these women felt that they would have been more likely to quit 

smoking if they had planned their pregnancy. Faye, who had not planned her pregnancy, 

made the following comment: 

“I think if you’re probably determined to have a baby… then I think you do have 

more time to allow yourself to quit, allow yourself to think … I want this baby so this 

will help me if I do quit or this will help. Whereas just finding out randomly is a bit, 

it’s almost like force that you should do it, it’s not something that you’ve chose, 

you’ve not chose to stop smoking, it’s not something you wanted at the time.” – Faye, 

pregnant woman (smoker) 
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Women indicated that it can be difficult to maintain intentions to quit smoking. After trying 

to quit, as all interviewed women did, the difficulties some experienced led them to change 

their intentions. Changing their intentions to quit appeared to be easier than stopping 

smoking. Two of the pregnant women who had wanted to quit smoking at the start of their 

pregnancies changed their minds about quitting: 

"To be honest when I first found out (I was pregnant) I was like yeh I’m gonna quit, 

and I did try but I also found it very difficult and then I realised that actually I didn’t 

want to quit” – Vicky, pregnant woman (smoker) 

Engaging with support/smoking cessation 

Two women who acknowledged changing their minds about stopping smoking withdrew 

from or had time away from the service. They had both reduced their smoking whilst seeing 

an advisor and using NRT (patches), but as they did not achieve full abstinence the NRT was 

no longer freely available to them. As a result, their level of smoking increased. 

5.5.11 Goals (Motivation – Reflective) 

Smoking cessation 

Two pregnant women who had not quit smoking felt that the SSiPS’s emphasis on having to 

stop smoking straight away placed too much pressure on them: 

“it was basically when she said, when we said set a date it was right that’s going to 

be your first day of non-smoking. So there’s no cutting down, there’s no none of this, 

there’s no you know take your time, it’s bam it’s this date you’ve got to do it, you’ve 

got to stop” – Jennifer, pregnant woman (smoker) 

Contrasting this, another pregnant woman felt that the SSiPS helped her quit by giving her 

the time she needed to stop smoking: 

“(My advisor) doesn’t want to push ya, you go at your own pace. I think if you give 

yourself time and you just say I’m just gonna go for as long as possible, you don’t put 

a deadline on or you don’t say I’m gonna quit by whenever, you just take your time 
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and pick your first date and you stick by it, it’s easy, for me it is anyway” – Daisy, 

pregnant woman (recently quit) 

Some advisors also talked about how they could help women to break down their goals to 

stop smoking to reduce their fear and anxiety and help to keep them engaged in the service: 

“I try and focus on sections at a time. Get them to 4 weeks, get them to 12 weeks then 

let’s get them to delivery then let’s get them out the other end. And actually for 

women that doesn’t sound so scary for them. Let’s get this little bit done then we’ll do 

that bit. Cos some women find if you say quit forever they start freaking out.” – Nina, 

advisor 

Engaging with support 

No data was coded to this domain for this behaviour 

5.5.12 Reinforcement (Motivation – Automatic) 

Smoking cessation 

A fundamental incentive for pregnant women to quit smoking was their pregnancy and 

wanting to give their baby the best chance of being healthy. This can often be a facilitator for 

behaviour change, which they may have either tried before or have been considering for a 

while: 

“usually it’s a combination so usually they have been thinking about it they’ve tried 

before they do want to stop for several reasons, urm and now that they’re pregnant 

that’s just the catalyst to do it. Sometimes you go in and it’s just the baby, it’s just the 

fact that I’m pregnant that’s the only reason I want to stop" – Alison, advisor 

It can be harder for women to quit if they only want to stop smoking because they were 

pregnant and did not feel that it was their choice: 

“Every pregnant woman has been forced into quitting. She didn’t choose to quit at 

that time, she’s quitting because she’s been forced into it because of the pregnancy, 
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so it’s a completely different ball game… as soon as people feel they’ve got to do it 

that’s really hard, and that’s what’s difficult in pregnancy.” – Nina, advisor 

Engaging with support 

No data was coded to this domain for this behaviour. 

5.5.13 Emotion (Motivation – Automatic) 

Smoking cessation 

Not wanting to be judged for smoking whilst pregnant was a factor in one woman’s 

successful quit: 

“I can’t I don’t want to be smoking, especially when I’ve got a big belly out there, 

people will just look at me and judge me and talk about me.” – Cathy, pregnant 

woman (recently quit) 

Anxiety about stopping smoking was identified as a barrier to trying to quit by healthcare 

professionals: 

“I do know there are a lot of women that find it very, very, very difficult to give up 

and obviously get very upset if they can’t give up because they are trying but there’s 

anxiety related to it was well and in pregnancy that’s quite an anxious time for a 

woman so on top of that to give up smoking I know it can be quite difficult and 

challenging for them.” – Kim, hospital midwife 

Most pregnant women who were still smoking expressed feelings of guilt and disappointment 

in not achieving complete abstinence: 

“I put doubts on myself and I put you know shame on myself let’s say because I’m 

smoking during pregnancy and I never thought I’d do it… I thought I’d be the person 

to quit smoking straight away and unfortunately I’ve let myself down in a way by not 

being able to do it” – Jennifer, pregnant woman (smoker) 
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Despite these emotions, all women who were still smoking discussed continuing to smoke to 

help them control their stress levels: 

“I’d rather have five fags a day than be throwing a plate at my boyfriend’s head 

every two minutes” – Jennifer, pregnant woman (smoker) 

Women who had successfully stopped smoking expressed positive emotions and were all 

happy to have quit: 

“you get quite happy with yourself like pleased with yourself cos you’ve done it. And I 

do just feel a lot healthier in myself” – Ellie, pregnant woman (recently quit) 

Engaging with support 

The stigma surrounding smoking in pregnancy could prevent women from requesting help to 

stop smoking. Denial and guilt were identified by healthcare professionals as barriers to 

seeking support for smoking cessation in pregnancy. 

“I think a lot of it’s denial as well isn’t it, they don’t want to. They feel bad about 

smoking but they’ll still do it, but they do it in secrecy most of them as well because 

they feel so bad about it." – Lisa, advisor 

Healthcare professionals also talked about women believing that the SSiPS would be 

judgemental and would tell them they had to stop smoking 

“you know they’ll think ok you’re gonna come along tell them what to do, which isn’t 

the case, and judge them and look down on them aren’t they a terrible person aren’t 

they a terrible mum for smoking when they know that they shouldn’t.” – Sam, advisor 

This concern was reflected by pregnant women who discussed initial worries that the SSiPS 

would make judgements about their continued smoking or force them to stop smoking. 

Vicky, a pregnant woman, discussed feeling that healthcare professionals in general could be 

judgemental when talking about smoking. This made her apprehensive about engaging with 

the SSiPS at first, but her experiences with the SSiPS were generally positive: 
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“when I’ve tried to quit before and I’ve gone through the doctors with the no smoking 

stuff not the pregnancy one they’re quite judgemental sometimes … so I was a little 

bit hesitant about them coming round, (my advisor) coming round like, but she was 

lovely and she was not pressurising you into doing anything and all that sort of 

thing.” – Vicky, pregnant woman (smoker) 

5.6 Discussion 

5.6.1 Dual behaviour focus of the study 

The initial aim of this study was to explore the barriers to and facilitators of smoking 

cessation in pregnancy, as perceived by pregnant women who smoke and healthcare 

professionals who provide cessation support. However, barriers and facilitators to smoking 

cessation were closely linked to the barriers and facilitators to engaging with support to stop 

smoking (Butterworth et al., 2014; Williams et al., 2015), with some data focusing more 

specifically on engaging with support. This unexpected finding likely arose because seven of 

the eight pregnant women who participated had engaged with the SSiPS during their 

pregnancy; it became apparent that their experiences with the SSiPS were intertwined with 

their experiences of smoking in pregnancy. This proved beneficial for gaining original insight 

into the particular barriers faced by some women who were engaged with the service but had 

not managed to quit smoking, despite wanting to initially. As Chapter 4 highlights the issues 

faced by the SSiPS with women not engaging with the service from the outset or withdrawing 

after only one or two sessions (see Section 4.6.4), insight into this issue is valuable. The 

majority of healthcare professionals who were interviewed had experience of guiding women 

through the care pathway, and therefore also had knowledge of the key barriers and 

facilitators to both engaging with support and stopping smoking. The relationship between 

the behaviours of smoking cessation in pregnancy and engaging with support has not been 

explored before. This study, therefore, provides a unique exploration of this connection. 

5.6.2 Summary of findings 

In terms of the COM-B component capability, healthcare professionals discussed extensive 

barriers to women stopping smoking from their perception of the risks of continuing to 

smoke in pregnancy. This covered the TDF domains ‘Knowledge’, ‘Skills’ and ‘Memory, 

attention and decision processes’. Healthcare professionals felt that women were less likely 

to accept support if they did not think it was necessary to quit. All pregnant women knew that 
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smoking whilst pregnant was ‘bad’, and whilst increased knowledge helped some women to 

quit or increased their intentions to quit, it did not always help with cessation. Women 

acknowledged that willpower was required to aid smoking cessation, but those who had not 

quit did not feel that they possessed this ‘skill’. In terms of ‘Behaviour regulation’, 

healthcare professionals discussed cutting down as a barrier to complete cessation, whilst 

women who had reduced their smoking appeared preoccupied with when they could next 

smoke and felt guilty when they smoked. 

For opportunity, the domain ‘Social influences’ illustrates the extent to which women were 

influenced by the smoking behaviour of those close to them. Healthcare professionals 

highlighted how pregnant women would often draw on their own or others’ experience of 

smoking through a previous pregnancy and delivering a ‘healthy’ baby, rather than trust the 

knowledge of specialists. Complex lives of pregnant smokers could also act as a barrier to 

seeking support for stopping smoking. The domain ‘Environmental context and resources’, 

illustrated that whilst NRT worked as a facilitator for quitting for some women, it was a 

barrier for those who experienced difficulties with the products. Several women were 

discouraged from using an e-cigarette by their midwife or SSiPS advisor and so were 

reluctant to use these as an aid for smoking cessation. Most women were not aware of the 

SSiPS before their referral and did not know what the service could offer, which could also 

work as a barrier to other women engaging with support. 

Relating to the COM-B component, motivation, the domain ‘Social role and identity’ 

demonstrates how wanting to be a good mother and a good role model for their children 

could facilitate smoking cessation for pregnant women. However, for the domain 

‘Intentions’, women who had not planned their pregnancy anticipated being more able to quit 

once their baby was born. Intentions to both quit smoking and engage with support were 

changeable. Several women experienced difficulties achieving full abstinence, which led 

them to change their mind about wanting to quit, and consequently some withdrew from the 

SSiPS. In terms of ‘Reinforcement’, whilst pregnancy provided a catalyst for smoking 

cessation for some women, others felt that they would stop smoking once their baby was born 

and was more ‘real’. For the domain ‘Goals’, one woman described the SSiPS as placing too 

much pressure on her to quit smoking. In terms of ‘Beliefs about capabilities’ and ‘Beliefs 

about consequences’, many women struggled with self-efficacy, not believing that they could 

cope without smoking. This appears to have led to the adoption of beliefs that reducing the 
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amount they smoked was enough. A number of women also lacked confidence in the 

capabilities of the SSiPS, believing that they were unable to relate to pregnant smokers. Both 

healthcare professionals and women discussed ‘Emotions’ in terms of fear of being judged by 

healthcare professionals, as well as the shame and guilt associated with continued smoking, 

which could stop women from engaging with support. 

5.6.3 TDF Coding 

Using the TDF framework for the design and analysis of this study proved to be useful. The 

barriers to and facilitators of pregnancy smoking cessation and engaging with support could 

be grouped across several domains linked to behaviour change to enable in-depth 

understanding of these issues. Healthcare professionals and pregnant women discussed issues 

with smoking cessation and engaging with support openly and honestly, and it was felt that 

the range of questions asked led to the collation of rich data from the majority of participants. 

Using a framework which synthesises other theoretical approaches ensured that a range of 

determinants of behaviour change were discussed by both healthcare professionals and 

pregnant women. The domain ‘Optimism’ was the only domain not coded to for both 

behaviours. This confirms research by Campbell and colleagues (2018), who reported the 

TDF to be a valuable framework for identifying the origins of key barriers and facilitators to 

smoking cessation in pregnancy. 

However, as discussed in Chapter 4, Section 4.6.2, considerable overlap was afforded across 

several TDF domains (Debono et al., 2017). Specifically, healthcare professionals discussed 

risk knowledge and risk perception, and it was difficult to know which TDF domain this best 

related to. As this is a complex issue, coding was spread across several domains under the 

COM-B construct of ‘Psychological Capability’ as it was considered to be most relevant to 

capability. Whilst using the TDF allows for the exploration of a range of barriers and 

facilitators to behaviour change, discussing such a broad range of issues may also limit the 

depth participants can provide across all domains in an interview. Using the TDF for 

structuring an interview schedule is likely to prompt a less spontaneous and more forced 

response from participants (Debono et al., 2017). A large proportion of research using the 

TDF has typically found that barriers to behaviour change can be represented by either all or 

the majority of TDF domains, representing a problem for identifying key barriers (Lawton et 

al., 2016). However, addressing a broad range of issues is beneficial for intervention design, 
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and this is an advantage that the TDF has over other theoretical approaches (French et al., 

2012). As application of the TDF appears to be best suited to the development of complex 

interventions, which can target multiple barriers to behaviour change, it provided a useful 

tool for this study. 

5.6.4 Capability to stop smoking and engage with cessation support 

In terms of the TDF domain ‘Knowledge’, awareness of the risks of smoking in pregnancy 

appeared to help some women to quit or to rethink their actions when they were tempted to 

smoke. Healthcare professionals in particular repeatedly discussed the need for women to be 

able to process the necessity to stop smoking whilst pregnant. This is an important finding. 

Other research has found that underestimating the risks associated with prenatal smoking, or 

a failure for pregnant women to associate these risks to themselves, is a considerable barrier 

to smoking cessation (Campbell et al., 2018). A recent systematic review and meta-analysis 

also reported that women who hold stronger beliefs that smoking can cause foetal harm are 

more likely to quit (Riaz et al., 2018). In the current study, all women still smoking 

acknowledged that smoking presented risks, but this competed with their desire to continue 

smoking. 

Of note is that all women who were still smoking had reduced the amount they smoked. This 

is linked to the domain ‘Behavioural regulation’. However, these women described their 

preoccupation with when they could have their next cigarette, continuing to battle the guilt of 

smoking with their need to smoke. These feelings of guilt were not substantial enough to help 

with complete abstinence, linking to the domain ‘Memory, attention and decision processes’. 

This reflects work by Nichter and colleagues (2007) where it was found that women who had 

reduced but not fully quit continued to smoke despite feeling guilty for smoking. Knowledge 

of the risks may help women to realise the importance of quitting, but it is not always enough 

to prompt cessation. Women and healthcare professionals in the current study acknowledged 

the necessity for a pregnant smoker to make the decision to stop smoking for themselves. 

This was felt to impact upon whether they engage with the SSiPS, and also whether they 

continued to engage with support. As found in other research, women need to prioritise 

smoking cessation, otherwise they are likely to face barriers to quitting (Campbell et al., 

2018). 
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5.6.5 Opportunity to stop smoking and engage with support 

Relating to the TDF domain ‘Social influences’, most women whose partner continued to 

smoke expressed beliefs that it was difficult for their partner to stop. They also did not expect 

their partner to quit, and only one participant discussed her partner’s continued smoking as 

influencing her own smoking status. Healthcare professionals who were interviewed thought 

that the smoking status of the pregnant woman’s partner was a considerable factor which 

impacted upon whether the woman achieved smoking abstinence. If the partner continued to 

smoke this could make it easier for the woman to relapse, give in to cravings and to justify 

continued smoking. Previous research has indicated that the partner of pregnant smokers 

plays an influential role in whether pregnant women stop smoking in pregnancy (Campbell et 

al., 2018; Flemming et al., 2013; Riaz et al., 2018; Ziebland & Mathews, 1998). The women 

who continued to smoke in the current study may have underestimated how much influence 

their partner’s continued smoking had on their ability to stop. This is still an important area 

for consideration for further work aiming to address smoking in pregnancy. 

Women who continued to smoke talked of personal experience of smoking through a 

previous pregnancy and delivering a healthy baby, or of knowing others who had smoked 

during pregnancy and their babies being ‘fine’ or ‘ok’. This allowed them to downplay the 

risks and to continue smoking (see also Naughton, Eborall & Sutton, 2013; Tombor et al., 

2010). Risks of smoking in pregnancy could be provided by healthcare professionals, but this 

would not always be taken onboard by women who had developed their own perceptions of 

the risks from their social environment. A synthesis of the barriers to smoking cessation 

reported across qualitative research described how pregnant women were more likely to trust 

personal experience and the experience of others over medical information about the risks of 

smoking (Ingall & Cropley, 2010). Data from this study also found this to be a fundamental 

determinant of whether a pregnant woman quit smoking. Whilst social norms and the 

complex role of smoking in women’s everyday lives have been identified as the most 

influential barriers to smoking cessation in pregnancy, this is likely to be one of the hardest 

barriers for interventions to address (Campbell et al., 2018; Riaz et al., 2018). 

Associated with the domain ‘Environmental context and resources’, the ease of being 

referred to the SSiPS was seen as a facilitator for engaging with the service, suggesting that 

this part of the care pathway is currently working well. Most women who had received 

support from the SSiPS had a positive view of this support, which helped them to either quit 
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or reduce their smoking. Most women had not heard of the SSiPS before they were referred 

to it by their midwife and so were unsure of the processes involved in collecting NRT or how 

the service could support them. Whilst this had not affected engagement with support from 

this group of participants, it was evident that once they were aware of the extent of support 

given and the ease of obtaining NRT, this was a facilitator to their smoking abstinence or 

attempts to quit. Other research has highlighted the importance of NHS Trusts making 

pregnant women aware of their services in order to increase engagement with support 

(Butterworth et al., 2014). This would also help to alleviate negative perceptions of services. 

Some women expressed a lack of trust in their advisor, assuming they did not have 

experience with stopping smoking themselves and were therefore not able to understand the 

difficulties involved. The importance of trust in a professional relationship was raised in 

Chapter 4, where healthcare professionals discussed the importance of building a good 

rapport with women in order to support them to stop smoking (see Section 4.6.4). Positive 

relationships with healthcare professionals which are based on trust and respect are thought to 

facilitate smoking cessation in pregnancy (Campbell et al., 2018). For women who lack trust 

in their stop smoking advisor, this may be a barrier to smoking cessation and a barrier to 

maintaining support from the SSiPS. As found by Pledger (2015), pregnant women who 

access the SSS do not always have a positive experience, with some women feeling that the 

service did not meet their needs. A personalised approach to smoking cessation for each 

woman is required to ensure that the appropriate level of support is provided (Pledger, 2014). 

This could further encourage women to stay engaged with cessation support. 

NRT was mainly seen as a facilitator for smoking cessation, with several women stopping 

smoking whilst using NRT. Healthcare professionals discussed how some women would not 

listen to their advice on how to use certain NRT products, either being unable to use products 

as recommended or discontinuing use. Some women reported frustrations with NRT not 

being as reliable as they had hoped, or patches only being effective for a short amount of 

time, leading to cigarette cravings once the effect wore off. As the main form of 

pharmacotherapy recommended for use in pregnancy, it is important to understand the 

barriers and facilitators women experience with NRT. This is particularly important as a lack 

of adherence to NRT is a considerable barrier for efficacy of this resource in pregnant 

women, whilst correct use of NRT can increase pregnancy smoking cessation (Coleman et 

al., 2015). Not being able to continue using NRT free of charge through the SSiPS whilst also 

smoking a reduced amount led two women to increase their level of smoking and withdraw 
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from the service. Women who have cut down their smoking but do not feel able to achieve 

complete abstinence may need further support from the service or may require a different 

approach to cessation. 

Due to suggestions made by healthcare professionals, several women in this study were 

discouraged from trying an e-cigarette, and all of these were still smoking at the time of 

interview. As discussed in Section 1.7.2, current guidelines recommend healthcare 

professionals support women using an e-cigarette if they have been unable to quit using NRT 

(NCSCT, 2016b). These guidelines need to be followed consistently in order to provide 

support for women who may need more than NRT to help them to stop smoking. Research 

which was introduced in Chapter 1 of this thesis (see Section 1.7.2), reported that whilst the 

SSS were generally unlikely to recommend use of e-cigarettes to pregnant women, these 

perceptions were becoming more positive following changes in national guidance (Cooper et 

al., 2019). In the current study, interviews with advisors took place during 2016, shortly after 

a change in recommendations regarding the use of e-cigarettes in pregnancy, which may 

account for the negative accounts provided from many pregnant women interviewed. 

Nonetheless, this study builds on the need for consistent messages from healthcare 

professionals reported in Chapter 4 of this thesis, not only regarding smoking reduction but 

also concerning the safety of e-cigarettes in pregnancy. 

5.6.6 Motivation to stop smoking and engage with support 

All women interviewed discussed wanting to quit smoking when they found out that they 

were pregnant; this links to the TDF domain ‘Intentions’. Whilst half of women interviewed 

had successfully quit smoking, the remaining half had not and were either struggling to 

maintain smoking a reduced number of cigarettes or had returned to pre-pregnancy smoking 

levels. This illustrates how intentions can change through the course of pregnancy, often 

influenced by whether the woman has been able to stop smoking. Intentions to become 

pregnant appeared to affect the smoking behaviour of several women in this study, with only 

one of the four who stated not planning their pregnancy successfully managing to quit 

smoking at the time of being interviewed. The remaining women felt that they would have 

intended to stop smoking if they had planned their pregnancy. These women also stated that 

they would be more likely to stop smoking once their baby was born and they could see the 

baby, and that wanting to breastfeed may also encourage them to stop (see also Naughton, 
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Eborall & Sutton, 2013). A novel finding from this study was that all women who had not 

planned their pregnancy and were still smoking changed their intentions to quit. These 

women tried to quit when they found out they were pregnant and managed to reduce the 

amount they smoked. However, difficulties with quitting reduced their confidence in being 

able to stop completely and to be able to cope without smoking. Whilst existing quantitative 

research has reported links between unplanned pregnancy and continued pregnancy smoking 

(Cooper et al., 2017; Riaz et al., 2018), these studies did not report an effect upon change of 

intentions specifically for these women. Unintended pregnancy as a barrier to prenatal 

smoking cessation was discussed further in Section 1.5.5. A link between unintended 

pregnancy and preterm birth has also been reported (Hohmann-Marriott, 2009), although this 

study did not explore smoking habits of participants. Further research would benefit from 

examining smoking in pregnancy and pregnancy outcomes of unintended versus intended 

pregnancies, particularly given the global high prevalence of unintended pregnancies (Singh, 

Sedgh & Hussain, 2010). 

Relating to the domain ‘Beliefs about capabilities’, all pregnant women interviewed for this 

study who were still smoking had reduced how much they smoked, feeling that this was all 

they were capable of given their stressful lives. Smoking reduction is often seen to be both 

the simplest and less stressful option available (Williams et al., 2015). As highlighted in 

Section 1.4.6 of this thesis, whilst harm reduction may seem to be beneficial for some women 

who are unable to quit smoking completely (Flemming et al., 2016; Graham et al., 2014), 

there is contradictory evidence that this reduces the risks of harm to the developing foetus. 

The current study has also shown that women who had reduced their smoking still craved 

nicotine, adding to their anxiety and guilt about smoking. It would be unwise of healthcare 

professionals to recommend reduced smoking as an option based on current limited and 

contradictory evidence, particularly as NICE guidance is for complete abstinence and not 

reduced smoking (NICE, 2013b). However, it may be beneficial for healthcare professionals 

to praise pregnant women for cutting down whilst also informing them that abrupt 

abstinence, which the SSiPS can provide support for, is the only way to reduce the risk of 

harm to their developing baby. Promoting the benefits of complete abstinence over cutting 

down, for example overcoming nicotine addiction and saving money, would also be 

beneficial to emphasise the positive aspects of stopping smoking. 
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For the domain ‘Beliefs about consequences’, perceptions that continued but reduced 

smoking was less harmful than the stress of quitting completely, for both mother and baby, 

were common for women in the current study. Similarly, the belief that smoking a small 

amount was considerably better than continued smoking as pre-pregnancy and that it would 

not harm the baby was also very common. This allowed women to continue smoking without 

feeling that they were causing harm to their developing baby, although most women 

expressed guilt in their continued smoking, disappointment in not being able to fully quit 

smoking, and anxiety from trying not to smoke (see also Flemming et al., 2013; Nichter et al., 

2007). 

This echoes cognitive dissonance theory, which argues that holding two or more associated 

but contradictory cognitions can cause a feeling of psychological discomfort (Festinger, 

1957). In pregnancy, cognitive dissonance caused by discrepancies between wanting to 

protect their baby and the desire to smoke can motivate pregnant women to attempt to quit 

(Naughton, Eborall & Sutton, 2013). However, difficulties with cessation can lead women to 

resolve these discrepancies by supporting beliefs which allow for continued smoking 

(Naughton, Eborall & Sutton, 2013). As reflected in Section 5.6.5, women use personal 

evidence of a lack of harm in order to raise doubts over the facts that smoking in pregnancy is 

harmful, and also state that the stress involved in quitting would cause more harm than 

smoking (Butterworth et al., 2014; Dumas, 2015; Wigginton & Lafrance, 2014). These 

beliefs can be inadvertently triggered by healthcare professionals, as not discussing the need 

to stop smoking or placing too much emphasis on how well women have done to cut down 

can provide reassurance that stopping smoking is not necessary (Naughton, Eborall & Sutton, 

2013; Nichter et al., 2007). This also links to the findings from Chapter 4 of this thesis, where 

it was reported that midwives often downplayed the risks of smoking in pregnancy in order to 

preserve the relationship with their patient or due to their own smoking behaviours (see 

Section 4.5.5). For the current study, healthcare professionals appeared to place more 

importance over whether women are able to accept the risks of smoking in pregnancy. 

However, only when the woman feels able to quit is she likely to fully endorse these risk 

beliefs. Risk beliefs are also influenced by context; they might become salient after initial CO 

screening with the midwife or when talking to their SSiPS advisor, but when craving a 

cigarette at home or with a friend who is encouraging them to smoke, another belief takes 

precedence (Naughton et al., 2013). 
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Maternal identity, from the domain ‘Social role and identity’, was a facilitator for some 

women to quit smoking, with smoking conflicting with the desire to be a good parent or a 

good role model for their child. Other women felt that they would be more likely to stop 

smoking once their baby was born when motherhood would become more real to them. There 

was also the acknowledgement that they would not want to leave their child to go outside of 

the house to smoke, or to take time away from their child to have a cigarette. Not all women 

mentioned their role as a mother, and it was largely the women who had stopped smoking 

who talked about their maternal identity. A study examining women’s discourse about 

smoking in pregnancy reported an absence of reference to their maternal identity, which the 

authors reported allowed women to distance themselves from stigma and guilt from 

continued smoking (Wigginton & Lafrance, 2016). This could leave women less likely to 

seek support to quit smoking for fear of being seen as a ‘bad mother’ (Wigginton & Lafrance, 

2016), demonstrating an important link between the behaviours of stopping smoking and 

engaging with support. 

In terms of the domain ‘Emotions’, healthcare professionals discussed how fear of being 

judged for smoking whilst pregnant and the stigma associated with pregnancy smoking 

stopped many women wanting to engage with the SSiPS. This is a common theme in the 

prenatal smoking literature (e.g. Butterworth et al., 2014; Grant et al., 2018; Tod, 2003; 

Ussher, Etter & West, 2006). Many women in the current study expected to be lectured about 

the risks of smoking in pregnancy. In reality, women who did engage with the SSiPS were 

often surprised that the service was friendly and welcoming, and generally not seen as 

judgemental. However, a minority of women made assumptions about the service being 

unable to relate to pregnant smokers due to a perceived lack of experience with smoking and 

quitting in pregnancy. This highlights the need to emphasise the service to pregnant women 

as a friendly and non-judgemental service, but also reminding women that Stop Smoking in 

Pregnancy advisors are professional, credible and experts in their field. 

5.6.7 Strengths 

Hearing healthcare professionals’, as well as pregnant smokers’, views of the barriers and 

facilitators to smoking cessation in pregnancy was beneficial, particularly as there were areas 

where they could provide insight into working directly with pregnant women. This is a 

unique aspect of this work. Another strength of this study was including pregnant women 
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who had already successfully quit smoking during their pregnancy, as this provided insight 

into any discrepancies in the barriers to cessation as viewed by women who had not managed 

to quit smoking despite wanting to from the outset. Using a theoretical framework for this 

study to map the research findings onto has also proven to be advantageous, allowing for a 

broad range of themes to be discussed by participants (see Section 5.6.3). This can then be 

linked to intervention content, and potentially also identification of suitable BCTs, aiding 

development of a theoretically based and systematically developed intervention (Power et al., 

2017). 

A further original focus provided by this study is in the exploration of the two different but 

related behaviours of smoking cessation and engaging with support for stopping smoking. 

Although research identified in Section 5.6.6 has shown that barriers to engagement include 

fear of being judged and constraints with time and resources to access support, no recent 

work has also considered barriers to engaging with support from the perspective of the 

pregnant woman and the healthcare professional. Previous work has focussed on the 

viewpoint of healthcare professionals alone (e.g. Naughton et al., 2018) or alongside 

previously published qualitative work focusing on smoking cessation (e.g. Campbell et al., 

2018). As also highlighted in Section 1.6.5, Stop Smoking Services can be effective for 

helping pregnant women to stop smoking, and if more women accept their referral or stay 

engaged with the service this could reduce rates of smoking at time of delivery (SATOD). 

5.6.8 Limitations 

Problems with recruitment occurred; a limited number of women who were given consent 

forms by their midwife were actually completed and returned, and recruiting through 

midwifery services was particularly difficult. Whilst the SSiPS were enthusiastic about being 

involved with the study, midwives lacked the time and resources to help. They were also less 

optimistic about the aims and expected outcomes of the work as they thought it would impact 

on their workload even further (see Section 5.4.3). This resulted in a larger proportion of 

pregnant participants who were, or had been, engaged with the SSiPS than was originally 

intended. Six out of the eight pregnant women who participated had recently seen an advisor, 

which is a high engagement rate that is not representative of the wider population of pregnant 

smokers across Warwickshire. Their views regarding the barriers and facilitators to engaging 

with support may also be different to women who do not engage and continue to smoke. 
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Although half of women interviewed were still smoking at the time of interview, this study 

may lack the insight of women who were still smoking and did not want support to stop 

smoking, to further explore their barriers to engaging with support. 

As discussed in Section 5.6.3, some issues in using the TDF for data analysis were 

experienced in terms of overlapping themes. The lack of relationship between domains of the 

TDF also made it difficult to relate key observations together. This issue was resolved to a 

certain degree by using the COM-B to group domains together, although some overlap 

between COM-B constructs was also seen. 

5.6.9 Implications for practice and further work 

Healthcare professionals and commissioners of public health services need to ensure that 

NICE guidelines for recommended practice are followed where possible to provide 

consistency in support. This could also reduce doubts being placed upon the validity of the 

evidence regarding the risks of smoking, the value of complete abstinence, and also using 

pharmacotherapy. As also emphasised in Section 4.6.5, healthcare professionals need to 

provide the right message about the SSiPS and how they are both approachable and 

professional. This would address some of the barriers hindering women’s engagement with 

the service and may make women who smoke more amenable to accepting support to stop. 

Further work, which explores the experiences of women who have attended the Risk 

Perception intervention, may provide further understanding of the issue of engaging with 

support to stop smoking, as these women are likely to have very limited motivation to stop 

smoking and engaging with support. 

As well as focusing on messages provided by healthcare professionals, this study has 

highlighted the need for services to address the social influences which have such an 

influence upon a woman’s perception of the risks of smoking in pregnancy. Women are 

likely to have weak intentions to quit. Services could implement further strategies to increase 

a woman’s motivation and confidence in being able to quit completely, addressing 

misconceptions and disengagement beliefs which may endorse continued smoking. As 

highlighted in Section 5.6.5, exploring the impact of a partner’s smoking behaviour on 

continued pregnancy smoking is another important area for consideration for future research, 

particularly as partners’ behaviour may influence women’s motivations and beliefs about the 
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risks of continuing to smoke and the benefits of stopping (Lu, Tong & Oldenberg, 2001). 

Given the barriers to engaging with support, and difficulties pregnant women face even with 

support to achieve complete abstinence, exploring other avenues of providing support for 

these women is required. Developing an intervention which targets the barriers identified 

through this study could help to improve both engagement with support and smoking 

cessation during pregnancy. 

5.6.10 Summary 

This study has provided considerable insight into how the barriers to pregnancy smoking 

cessation and engaging with support fit around the TDF. It is well-known that many pregnant 

women continue to smoke, despite knowledge of the risks prenatal smoking poses to the 

developing foetus (Floyd et al., 1993). What is less understood, however, is the role of social 

influences upon perception of risk, and the use of cognitive strategies by pregnant women 

who smoke to deflect the severity of these risks away from themselves and their unborn 

babies. These strategies include believing that smoking a reduced amount is better than the 

impact the stress of quitting would evoke on their baby if they stopped smoking completely, 

or downplaying the gravity of the risks due to experience of smoking through a previous 

pregnancy and delivering a healthy baby. Interventions which aim to break down these 

strategies could help to change women’s perceptions of the importance of smoking cessation 

during pregnancy and increase engagement with support. Simultaneously, healthcare 

professionals need a consistent and united approach to delivering messages about the 

importance of smoking cessation during pregnancy, and support needs to be provided to help 

pregnant women maintain their intentions to stop smoking. 

In the following chapter, barriers identified through this study for smoking cessation in 

pregnancy and engaging with support to stop smoking are linked to the barriers experienced 

by healthcare professionals to providing smoking cessation support for pregnant women from 

Chapter 4. From this, the most influential barriers and the most feasible for an intervention to 

target are identified, to inform the target behaviour/s of the intervention. Results from the 

systematic review and meta-analysis described in Chapter 3 are also used in the intervention 

development design in terms of platform of delivery. The design of the intervention is 

presented next. 
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6 Chapter 6. The development of an intervention to address 

smoking in pregnancy using the Behaviour Change Wheel 

6.1 Introduction 

As smoking in pregnancy is one of the most modifiable risk factors for adverse pregnancy 

outcomes (Dempsey & Benowitz, 2001), there remains the need to address the barriers to 

stopping smoking faced by women who continue to smoke during pregnancy. As highlighted 

in Section 1.7.3, behavioural interventions which focus on motivation, problem solving and 

coping skills, can increase smoking cessation in late pregnancy. However, the majority of 

behavioural interventions tested for pregnant women who smoke have so far struggled to 

impact upon smoking behaviour (Campbell et al., 2018). There is a requirement to find new 

ways to tackle this issue and to ensure that new interventions can be straightforward to apply 

in practice in order to improve existing care for pregnant smokers. 

For the purpose of addressing smoking in pregnancy, it is important to consider the needs of 

the target population, i.e. the pregnant smoker, the wider social environment of the woman 

and the services that are available to her, and to address barriers to smoking cessation which 

occur at different social levels (Naughton et al., 2018). Using the Behaviour Change Wheel 

(BCW) to develop an intervention allows for a thorough exploration of the wider socio-

environmental influences on pregnancy smoking behaviour (see Section 2.5). A novel aspect 

of the work described in this thesis is the dual approach, considering the viewpoint of both 

the pregnant smoker and the healthcare professionals who are already working in the care 

pathway, attempting to improve rates of smoking in pregnancy in the region. This approach 

has helped to identify that issues with engagement with the Stop Smoking in Pregnancy 

Service (SSiPS) are considerable barriers to providing support to pregnant women; yet, 

pregnant smokers’ negative impressions of such services, or the influences acquired from 

their own or others’ experiences, can prevent them from engaging with support. 

Findings from Chapter 5 indicate that women are more likely to be influenced by their own 

beliefs and by people around them, rather than directly by knowledge of the risks of smoking 

during pregnancy. However, it is still important that they are provided with risk information, 

as research has found that women want to be given a clear message about the dangers of 

smoking (Naughton et al., 2018). Addressing social influences would be expected to have 
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considerable impact as numerous barriers to smoking cessation appear to originate from this 

domain, although it has been identified that this component is likely to be the hardest for an 

intervention to address (Campbell et al., 2018). 

This chapter describes the design of a complex intervention to address smoking in pregnancy 

in Warwickshire. Evidence from the preceding chapters regarding barriers and facilitators to 

smoking cessation and engaging with cessation support, and which components of existing 

interventions are effective, are drawn upon to explain decision-making in relation to the 

development of a multifaceted intervention. 

6.2 Rationale 

As explored in Section 1.7.7, despite the capability of behavioural science to investigate why 

people engage in adverse health behaviours, public health programmes have traditionally 

tended to be dominated by a medical model rather than a biopsychosocial model (Pine & 

Fletcher, 2014). As interventions appear to be more effective if they have a theoretical basis 

(e.g. Glanz & Bishop, 2010), public health services have been advised to incorporate 

evidence-based interventions into routine clinical practice (National Institute for Health and 

Care Excellence (NICE), 2014). However, implementation into practice has, at times, been 

rather arbitrary due to a lack of systematic and coherent, theoretically-based evidence, as well 

as difficulties synthesising research based on a broad range of theoretical models and 

frameworks (Michie et al., 2008). 

Recommendations for overcoming the barriers of implementing behavioural science into 

public health policy include engaging local public health departments as stakeholders in 

research and enabling health practitioners to apply evidence to their current practice in order 

to strengthen interventions and services (Curtis, Fulton and Brown, 2018). When designing 

an intervention, it is also of vital importance to understand the socioeconomic context, 

including existing health service systems, population characteristics and prevalence of the 

issue (Bleijenberg et al., 2018; Campbell et al., 2007). A full exploration of the existing care 

pathway for pregnant smokers in Warwickshire is provided in Section 1.6.6. As discussed in 

detail in Section 2.7, it was intended that the intervention designed for this thesis would 

address various shortcomings by using the BCW to produce a theoretically grounded and 

evidence-based intervention. Where possible, it was anticipated that this work could be used 
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to enhance existing public health frameworks; a new intervention would only be designed if 

this was justified by available evidence. 

As highlighted in Section 2.4.1, the Medical Research Council (MRC) have produced 

guidance for the design of complex interventions. Key elements of this guidance are 

intervention development, feasibility and piloting, evaluation and implementation (Craig et 

al., 2008). The BCW, which provides a comprehensive approach to developing behaviour 

change interventions, was designed to support the first element of this process (Michie, 

Atkins & West, 2014). Following a systematic process, the BCW allows for barriers and 

facilitators of behaviour modification to be established and then mapped on to the 

components, or behaviour change techniques (BCTs), that can enable behaviour change. 

More detail of this process is provided later in this chapter (see Section 6.4). This thesis 

largely maps on to the three stages of the BCW, as depicted in Figure 2.8. Chapters 1 - 5 of 

the thesis link to Stage 1 of the BCW, which specifies how to understand the target 

behaviour. The current chapter links to both Stage 2, where the functions of the intervention 

are identified, and Stage 3, where intervention content and mode of delivery is specified (see 

Figure 6.1 below). Chapters 4 and 5 also relate to Stage 3 of the BCW, covering the needs 

analysis of the barriers to, and facilitators of, both smoking cessation in pregnancy and 

supporting pregnant women to stop smoking. As described further in Section 6.4.8, an 

additional Stage 4 has been added to the BCW for the purpose of this intervention protocol, 

which is presented in Chapter 7. 

6.3 Aims and objectives 

The aims of this chapter were to use the Behaviour Change Wheel to: 

1. Identify the target behaviours for the intervention 

2. Identify intervention options 

3. Identify intervention content and implementation options 

6.4 Methodology 

6.4.1 The Behaviour Change Wheel 

As introduced earlier in this thesis (see Section 2.5 and Figure 2.8), the Behaviour Change 

Wheel (BCW) is a comprehensive framework which synthesises 19 research-based 

intervention strategies into one overarching system (Michie, Atkins & West, 2014). 
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Figure 6.1 Mapping Chapter 6 to the intervention design process (adapted from Michie, 

Atkins & West, 2014) 

Identify: 
9. Acceptability of 
intervention 
10. Refinement of 
intervention 

Stage 4: Assess 
acceptability and 
refine design 

Identify: 
7. Behaviour 
change techniques 

8. Mode of delivery 

Stage 3: Identify 
content and 
implementation 
options 

Identify: 
5. Intervention 
functions 
6. Policy categories 

Stage 2: Identify 
intervention 
options 

1. Define the 
problem in behavioural 
terms 
2. Identify what needs 
to change 
3. Select target 
behaviour 
4. Specify the target 
behaviour 

Stage 1: 
Understand the 
behaviour 

Chapter 7: 
Acceptability study with 
SSiPS advisors and 
pregnant /recently 
pregnant smokers/ex-
smokers 

Chapter 6: 
Intervention 
development with 
steering group, key 
stakeholders, PPI 
work 

Application of knowledge 
from existing research 
Chapter 3: Systematic 
Review and Meta-analysis 
Chapter 6: Intervention 
development 

Chapter 1: Literature 
review; meetings with 
key stakeholders and 
intervention steering 
group 
Chapter 2: Theory 
chapter 
Chapter 3: Systematic 
Review and Meta-
Analysis 
Chapter 4: Needs 
Analysis 1- Healthcare 
Professionals 
Chapter 5: Needs 
Analysis 2 - Pregnant 
smokers and healthcare 
professionals 

Following the BCW allows intervention designers to move from establishing relevant 

components of the behaviour system for the chosen behaviour and mapping appropriate 

intervention functions and policy categories to the intervention (Michie, Atkins & West, 

2014). The BCW guides the designer to then identify intervention content, which can be done 

by selecting which behaviour change techniques (BCTs, see Section 2.5.2) are most 

appropriate to serve the chosen intervention functions. The final step of the BCW is to select 

the mode of delivery of the intervention. 
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6.4.2 Process 

Figure 6.1 above shows how this chapter fits in to the intervention design. This was an 

iterative process, particularly in the first stage where each step was revisited several times to 

ensure that a thorough exploration of the behaviour was provided, and that the most suitable 

target behaviours were chosen. Each stage was also enriched by combining evidence and 

knowledge gained from the previous stage(s). As stated in Section 6.2, the decision was made 

to also add a fourth stage to the BCW process for this thesis (steps 9 and 10), to formally 

assess the acceptability of the intervention, which could then be fed back into improving 

intervention content before the intervention was implemented in practice. 

6.4.3 Intervention development team and intervention stakeholders 

The intervention development team comprised of: the research team (behavioural science 

researchers, health psychologists and the commissioner of health services for Public Health 

Warwickshire); the Co-ordinator of the Warwickshire Stop Smoking in Pregnancy Service 

(SSiPS); and a support officer from Public Health Warwickshire, who worked on the website. 

The intervention development team and intervention stakeholders, which included SSiPS 

advisors, midwives and pregnant women who smoke or recently stopped smoking, were 

consulted at key stages of the intervention development. 

6.4.4 Patient and Public Involvement (PPI) 

Best-practice guidelines emphasise the importance of involving patients and members of the 

public in the design of meaningful and effective interventions as they can offer valuable 

insights, increasing the functionality, usability and cost-effectiveness of interventions (de 

Vito Dabbs et al., 2009; McMillan et al., 2018; National Institute for Health Research 

(NIHR), 2012). This is often referred to as Patient and Public Involvement (PPI). Once the 

intervention had been fully drafted, PPI work was carried out with five SSiPS advisors and 

four women who had recently accessed the SSiPS. Heads of midwifery and community 

midwives from each Warwickshire NHS trust were also consulted. Similar PPI work was 

carried out once a final draft was complete. As stated in pregnancy research: ‘pregnant 

women who smoke are not often involved in the design and evaluation of smoking cessation 

interventions and services that target them’ (Gamble, Grant & Tsourtos, 2015: 9). It was 

identified that the intervention would benefit from a collaborative approach to development. 
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6.4.5 Stage 1 

The first stage of the BCW involves gaining an understanding of all factors which are likely 

to influence the problem behaviour: what is the problem you are trying to solve; what 

behaviours are you trying to change and how; and what needs to be done to evoke the desired 

change (Michie, Atkins & West, 2014). This is achieved by considering the wider 

environment. For smoking in pregnancy, societal, environmental and personal factors need to 

be investigated, to identify a feasible and cost-effective target behaviour which is likely to 

impact on the problem behaviour. 

This stage of intervention development was informed by extensive exploratory literature 

searches, as shown in Chapter 1, to gain an overview of the extent of the problem, and an in-

depth investigation of the current care pathway and service provision and effectiveness in the 

region. Discussions with key stakeholders, including commissioners of services for Public 

Health Warwickshire, were also carried out. This then fed into a behavioural needs analysis 

with pregnant smokers, midwives and the Stop Smoking in Pregnancy Service (SSiPS), 

which is described in detail in Chapters 4 and 5 of this thesis. Perceived barriers and 

facilitators to smoking cessation by pregnant smokers and the provision of support by 

healthcare professionals were ascertained, helping to identify both the target behaviour(s) of 

the intervention and what needs to be addressed in order to elicit change. The COM-B and 

TDF were used to underpin the work. 

6.4.6 Stage 2 

The second stage of the BCW involves linking the knowledge from the first stage to which 

intervention functions are likely to initiate behaviour change and which policy categories can 

be utilised to implement the intervention. See Table 6.1 below for definitions of these 

elements. Knowledge of the current care pathway and existing services from Stage 1, plus 

discussions with the steering group, key stakeholders and PPI work, was used to assess which 

intervention functions and policy categories were likely to be suitable for delivering the 

intervention to increase engagement and continued engagement with the SSiPS. 
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Table 6.1 Intervention functions and policy categories 

Intervention Function Definition 
Education Increasing knowledge or understanding 

Persuasion Using communication to induce positive or negative feelings or stimulate action 

Incentivisation Creating an expectation of reward 

Coercion Creating an expectation of punishment or cost 

Training Imparting skills 

Restriction Using rules to reduce the opportunity to engage in the target behaviour (or to 
increase the target behaviour by reducing the opportunity to engage in competing 
behaviours) 

Environmental 
restructuring 

Changing the physical or social context 

Modelling Providing an example for people to aspire to or imitate 

Enablement Increasing means/reducing barriers to increase capability (beyond education and 
training) or opportunity (beyond environmental restructuring) 

Policy categories Definition 
Communication/ Using print, electronic, telephonic or broadcast media 
marketing 

Guidelines Creating documents that recommend or mandate practice. This includes all 
changes to service provision. 

Fiscal measures Using the tax system to reduce or increase the financial cost 

Regulation Establishing rules or principles of behaviour or practice 

Legislation Making or changing laws 

Environmental/social Designing and/or controlling the physical or social environment 
planning 

Service provision Delivering a service 

6.4.7 Stage 3 

The last stage of intervention design specified by the BCW involves the identification of 

which BCTs are best suited to the chosen intervention functions under the relevant policy 

categories, as selected in Stage 2, and selecting the mode of delivery for the intervention. The 

systematic review, described in Chapter 3, was used for this stage to determine whether 

digital platforms could be an effective platform for this population and to help select BCTs 

likely to be effective to elicit change. Wider existing literature was also considered at this 

stage. 
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6.4.8 Stage 4 

The decision was made to add an additional stage to the BCW containing two further steps in 

order to assess the acceptability of the intervention and allow for further intervention 

refinement, in line with Medical Research Council guidance (Craig et al., 2008). This was 

seen to be a useful addition for this thesis as the BCW encourages intervention designers to 

pilot, review and amend the intervention as required before implementation (Michie, Atkins 

& West, 2014). Further discussion is provided later in this chapter (see Section 6.6.1). For 

this stage, a formal acceptability study and further PPI work was carried out, which then fed 

back into the intervention design. This is described in detail in Chapter 7 of this thesis. 

6.4.9 The APEASE criteria 

The BCW incorporates a set of criteria which intervention designers can follow 

systematically when making decisions about the design or evaluation of interventions; this 

moves beyond looking at effectiveness alone (from Michie, Atkins & West, 2014: 23-24): 

Affordability: An intervention is affordable if: within an acceptable budget it can be 

delivered to, or accessed by, all those for whom it would be relevant or of benefit. 

Practicability: An intervention is practicable to the extent that it can be delivered as designed 

through the means intended for the target population. 

Effectiveness and cost-effectiveness: Effectiveness refers to the effect size of the intervention 

in relation to the desired objectives in a real world context, and is distinct from 

efficacy. Cost-effectiveness refers to the ratio of effect to cost. If two interventions are 

effective, then the most cost-effective should be chosen. 

Acceptability: Acceptability refers to the extent to which an intervention is judged to be 

appropriate by relevant stakeholders. 

Side-effects/safety: An intervention may be effective and practicable, but have unwanted side 

effects or unintended consequences which need to be considered. 

Equity: An important consideration is the extent to which an intervention may reduce or 

increase the disparities in standard of living, wellbeing or health between different 

sectors of society. 
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6.5 Results 

This section provides a detailed narrative of how the steps of the BCW intervention were 

followed to produce an evidence and theoretically based intervention to address smoking in 

pregnancy. 

6.5.1 Stage 1: Understand the problem 

Step 1: Define the problem in behavioural terms 

For this step, the wider social and environmental influences on pregnant smokers were 

considered and linked together. A Social Ecological Framework (SEF) was used to represent 

this process conceptually (Bronfenbrenner, 1992; Schneider & Stokols, 2009), and can be 

seen in Figure 6.2 below. This diagram places the pregnant woman at the centre of a series of 

concentric circles, with the layer around the pregnant woman representing the most 

immediate micro level settings of everyday life, including the influences of her partner, 

family and friends, her social environment and personal circumstances. The outer circle 

represents the more distant macro level, such as the community in which the woman lives, 

the actions of governments and the behaviour of healthcare professionals who can influence a 

pregnant woman’s smoking status. Interdependencies exist between the immediate and more 

distant environments, depicting the way people interact with and are influenced by their 

environments (Schneider & Stokols, 2009). 

As an example, the UK Government recommend routine exhaled carbon monoxide (CO) 

monitoring to identify smokers early in pregnancy, and implementation of an ‘opt-out’ 

referral process for pregnant women who smoke (National Institute for Health and Care 

Excellence (NICE), 2010). However, this relies on service provision, staff training and 

continuous support in order for midwives or other healthcare professionals to perform CO 

monitoring as a matter of routine (Campbell et al., 2016). This, in turn, can influence whether 

a pregnant woman who smokes is referred automatically to the Stop Smoking Service. 

Likewise, if the Stop Smoking Service contact the pregnant woman to arrange an 

appointment, this can have an influence over whether the pregnant woman quits smoking or 

not. Psychosocial factors identified in Section 1.5.4, such as level of nicotine addiction and 

socio-economic status, can also influence whether a woman stops smoking during pregnancy. 
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Figure 6.2 Social and environmental influences on pregnant smokers (adapted from 

Bronfenbrenner, 1992) 

Step 2: Select the target behaviour 

A long list of possible behaviours/barriers influencing smoking in pregnancy was created 

from discussions with the intervention development group around the components of the SEF 

diagram shown in Figure 6.2 above. This list can be seen in Table 6.2 below. The needs 

analysis, which is the second empirical study of this thesis described in Chapters 4 and 5, 

plus local knowledge and existing literature also fed into the identification of behaviours and 

barriers. Each behaviour was then rated for the following (from Michie, Atkins & West, 

2014): 
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Table 6.2 Possible behaviours and their ratings as potential target behaviours 

Potential target behaviour 1. Impact of 2. Likelihood 3. Likely impact 4. Ease of Overall promise 
behaviour of being able of changing measuring as target 
change on to change behaviour on behaviour behaviour (mean 
desired outcome behaviour other behaviours of columns 1-4) 

(1 = very promising; 2 = quite promising; 3 = unpromising but worth consideration; 4 = not 
acceptable) 

Pregnant Women: 
Making a plan to stop smoking in 
pregnancy. 
Not buying cigarettes. 
Throwing away cigarettes/ lighters/ 
ashtrays. 
Setting a quit date. 
Speaking to midwife about smoking. 
Speaking to another healthcare professional 
about quitting smoking. 
Engaging with the SSiPS. 
Making an appointment with the SSiPS. 
Attending appointment with SSiPS. 
Keeping engaged with SSiPS. 
Using NRT/e-cigarette. 
Cutting down smoking with aim of 
quitting. 

Family/friends of pregnant women: 
Partner stopping smoking. 
Partner only smoking outdoors. 
Family/friends stopping smoking. 
Family/friends only smoking outdoors. 
Encourage friend/partner to quit smoking. 
Encourage no smoking in front of 
partner/friend 
Not providing cigarettes/roll-ups for 
friend/partner 

2 

2 
2 

1 
2 
3 

1 
2 
2 
1 
2 
3 

2 
3 
2 
3 
2 
2 

2 

2 2 

4 4 
4 4 

3 2 
3 2 
3 3 

2 2 
2 2 
2 2 
2 2 
3 3 
3 3 

4 2 
4 3 
4 2 
4 3 
2 2 
2 2 

4 3 

3 

4 
4 

1 
2 
2 

1 
1 
1 
3 
3 
3 

3 
3 
3 
3 
3 
3 

2 

2 

4 
4 

2 
2 
3 

1-2 
2 
2 
2 
3 
3 

3 
3 
3 
3 
2 
2 
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Attend training regarding the importance of 
discussing smoking in pregnancy. 
CO test ALL pregnant women at booking 
in appointment (8 weeks) and 36 weeks. 
Discuss risks of smoking in pregnancy with 
pregnant women who smoke. 

Potential target behaviour 1. Impact of 2. Likelihood 3. Likely impact 4. Ease of Overall promise 
behaviour of being able of changing measuring as target 
change on to change behaviour on behaviour behaviour (mean 
desired outcome behaviour other behaviours of columns 1-4) 

Follow government recommendations. 2 4 3 2 3 

2 

3 

2 

Refer smokers to SSiPS. 2 
2 

SSiPS is and what they do. 

Stop Smoking in Pregnancy Service: 
Inform women who have been referred that 4 
they will contact them. 
Contact women and arrange appointment. 
Encourage women to stay engaged in the 

2 
1 

Service. 
2 

2 

3 

Provide training as appropriate. 
Provide specialist Services for pregnant 

2 
2 

women. 

Tell women who are referred what the 

Non-judgemental, open-minded approach. 

Public Health/Local NHS Trusts: 
Educating midwives about risks of 
smoking. 
Provide resources for midwives, e.g. CO 
monitors. 

(1 = very promising; 2 = quite promising; 3 = unpromising but worth consideration; 4 = not 
acceptable) 

Midwives: 
3 2 2 

3 3 2 

2 2 2 

3 3 3 
2 2 2 

3 3 2 

3 3 2 
2 1 2 

2 2 2 

4 3 3 

4 3 4 

4 3 3 
4 3 2 

2 

3 

2 

3 
2 

3 

2-3 
1-2 

2 

3 

3-4 

3 
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1. How much impact changing the behaviour is likely to have on the desired outcome of 

reducing rates of smoking cessation in pregnancy in Warwickshire. 

2. How likely it is that the behaviour can be changed. 

3. How likely it is that changing the behaviour will have a positive/negative impact on other 

behaviours. 

4. How easy it might be to measure the behaviour. 

Discussions with the research team and key stakeholders, including Public Health 

Warwickshire and the Stop Smoking in Pregnancy Service (SSiPS), also provided further 

input for this step. Their knowledge of the current care pathway was utilised to identify areas 

where behaviour change was most possible for this intervention and where it was most likely 

to have an impact on smoking cessation in pregnancy. The mean score of ratings across each 

behaviour was then calculated to identify those with the most potential as target behaviours 

for the intervention. This step of the BCW was an iterative process, moving between Step 2 

and Step 4 using a rigorous examination of the needs analysis, to ensure that the chosen 

behaviours were informed by this and related existing research. 

As an example, most NHS trusts in Warwickshire were already known to be following NICE 

guidelines of CO monitoring all pregnant women at booking-in appointment and referring 

them to the SSiPS, so although important as a target behaviour it was not felt that this 

behaviour could be improved. Further exploratory work with the SSiPS also revealed that the 

service was already efficient in contacting women who had been referred, so this was not 

believed to be a behaviour which could be targeted. Whilst helping women to reach the 

decision to stop smoking may be an important behaviour, it was felt that the likely gap 

between intention and behaviour could be considerable for this behaviour, particularly given 

the stigma often associated with smoking during pregnancy which can make it harder to stop 

smoking (Wigginton & Lee, 2013). The behaviours which were given the highest ratings 

were: 1. Engaging with the SSiPS, and 2. Continuing to engage with the SSiPS, both 

important yet challenging behaviours to target. 

Following this process, it became clear that a substantial barrier to stopping smoking was 

getting women to engage with the largely effective SSiPS from the outset. As highlighted in 

Section 1.6.6, once women are engaged with the Service and have set a quit date, the service 

has a good quit rate. Interviews with Stop Smoking in Pregnancy advisors, as well as an 
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analysis of 12 months of SSiPS data, revealed a substantial drop-out of women from the 

service who did not set a quit date between the first and second appointment, with as many as 

30-40% not attending a second appointment (SSiPS data, 2017). After thorough discussion 

with the research team and intervention stakeholders, the target population for the 

intervention was agreed to be pregnant women who smoke, addressing the following target 

behaviours: 

Primary target behaviours: 

1. Engaging with the SSiPS 

2. Continuing to engage with the SSiPS 

Secondary target behaviour: 

3. Stopping smoking during pregnancy 

The secondary target behaviour was added in order to address further barriers raised in the 

needs analysis, and as it was felt that addressing engagement with the SSiPS was likely to 

also have an indirect impact on smoking cessation. It was also often difficult to differentiate 

between the barriers to engaging with support to stopping smoking and barriers to smoking 

cessation. 

Step 3: Specify the target behaviours 

This step involved specifying the primary target behaviours in as much detail as feasible in 

terms of regularity, duration and context (Michie, Atkins & West, 2014). This included 

consideration of who needs to perform the behaviour, what they need to do, when and where 

they need to do it, how often and with whom. This detail is important for acknowledging 

where potential barriers and facilitators to behaviour change may lie, which the intervention 

can help to address (Fulton et al., 2016). This process is illustrated in Table 6.3 below. 

Step 4: Identify what needs to change 

The next step of the intervention involved identifying what needs to change in the individual 

and in the environment to elicit the desired behaviour. Examination of data provided by 

pregnant women who smoke, midwives and SSiPS advisors, largely from the needs analysis 

studies described in Chapters 4 and 5 of this thesis, led to the production of a list of barriers 
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Table 6.3 Specifying the details of the primary target behaviours 

Target behaviours Engaging with Stop Smoking in Pregnancy Service; continuing to 
engage with Stop Smoking in Pregnancy Service 

Who needs to perform the behaviours? Pregnant women 

What do they need to do differently to They need to know about the SSiPS 
achieve the desired change? They need to know what the SSiPS can offer them 

They need to understand the risks of smoking in pregnancy and 
benefits of quitting 

They need to be open to quitting smoking 

They need to arrange an appointment with SSiPS 

They need to attend an appointment with SSiPS 

They need to continue attending appointments with SSiPS 

When do they need to do it? When first referred, or at any point through pregnancy 

Where do they need to do it? From anywhere; appointments can be arranged via phone or text. 
Appointments can be at the pregnant woman’s home 

How often do they need to do it? Once for initial appointment and then weekly/fortnightly as required 
until they are confident not smoking 

With whom do they need to do it? With the SSiPS and the specialist advisor assigned to them 

and facilitators to engaging with the SSiPS, continuing to engage with the SSiPS, and 

smoking cessation directly, which may impact on the target behaviours. These barriers and 

facilitators were then mapped to the COM-B and TDF in order to thoroughly examine the 

issue. Table 6.4 below illustrates this process, providing quotations from the interviews for 

this step of the intervention design to illustrate the evidence for each issue identified. In terms 

of engaging with support, barriers related to awareness of the SSiPS, availability of home 

visits, beliefs about the service and about healthcare professionals more generally, and trust 

issues with advisors. Relating to smoking cessation, barriers were linked to women’s beliefs 

in being able to stop smoking and cope without smoking. Cutting down appeared to make it 

difficult for women to fully quit. Social norms and the influences of others acted as 

considerable barriers for both smoking cessation and engaging with support, often affecting 

women’s beliefs about the real risks of smoking. 

A list of barriers identified by this step of the intervention and recommendations for possible 

intervention elements to address these was sent to the SSiPS team, who were asked to 
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Table 6.4 Barriers and facilitators to smoking cessation in pregnancy 

COM-B TDF Behaviour Issues identified Supportive quotes 

Psychological 
Capability 

Knowledge Engaging with 
SSiPS 

Many women were unaware of the 
SSiPS before they were 
pregnant/before the midwife 
referred them to the Service 

"I don’t think they (SSiPS) advertise it that, well I suppose they do but if 
you’re not looking for it you’re not going to see it are you?" Vicky, 
pregnant woman 

Cognitive and 
Interpersonal 
Skills 

Smoking 
cessation 

Perception of 'willpower' as 
required to stop smoking, seen as a 
barrier if they don't think they have 
it. 

"I think you’ve got to have quite a lot of willpower to do it. I think 
willpower’s a big thing, not one of my strongest points at all. I’ve always 
got the good intentions of doing things but the willpower is not behind 
me." Faye, pregnant woman 

Memory, Smoking Dual thought process - want to quit 
Attention and cessation but can't help smoking. 
Decision 
Processes 

Behavioural Smoking Women who had cut-down still 
Regulation cessation have the nicotine addiction - barrier monitored a lot more that I realised, urm cos the fact that even now I’ll 

"I have been trying really hard to stop cos I would like to stop urm, I feel 
bad every time I have one I kick myself I feel so upset with myself, urm 
but then I kind of contradict myself cos then two hours later I’m back 
outside having a fag again" Laura, pregnant woman 

“I think since being pregnant I have, maybe even unconsciously 

to quitting, constant reminder of 
smoking and wanting to smoke. 

be like right ok I’ve had one this morning so I can only really have maybe 
2 more if I want them today” Faye, pregnant woman 

Physical Environmental Smoking 
Opportunity Context and cessation barrier to cessation but can also act over and done with I think I’ll feel so much better because at the moment 

Feeling unwell with pregnancy "like I say once I’ve got to the end of this pregnancy once everything’s all 

Resources as facilitator e.g. taste/smell 
aversion to cigarettes from morning 

I just feel horrendous and I’ve felt horrendous for the last 8 months... I 
mean I had my heart set on giving up earlier in the pregnancy but I just 

sickness. never got there cos it's just been difficult." Laura, pregnant woman 
Engaging with Home visits can resolve barriers to "I don’t think they should come to your house. Because urm my partner’s 
SSiPS attendance identified in other parents smoke in the house, and the lady who was doing my Stop 

research, but not always wanted - Smoking Service didn’t smoke herself, she made it pretty clear she could 
women not always offered smell smoke in the house. Now as someone who’s trying to quit smoking 
alternative. that’s fairly embarrassing, so I think that was, that could have played a 

part as to why she didn’t come round my house anymore [laughs]" 
Jennifer, pregnant woman 
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COM-B TDF Behaviour Issues identified Supportive quotes 

Physical Environmental Smoking Not using NRT correctly can be a “I was going to like not have a fag and go for the e-cigarette, urm but 
Opportunity Context and cessation barrier but can also be a facilitator (my advisor) told me not to, she said that they’re cos they haven’t been 
(ctd) Resources (ctd) if used well. 

cigarette use in pregnancy due to 
negative views portrayed by 
healthcare professionals 

Uncertainties over e- tested urm so no one really knows what’s in them… I was about to go out 
and buy one but she was like ooh no don’t buy one cos you don’t know 
what’s in it blah blah blah and I thought oh ok, maybe I won’t” – Laura, 
pregnant woman 

Social Social Influence Engaging with See SSiPS as taking something 
Opportunity SSiPS/ away from them 

Smoking 
cessation 

Engaging with 
SSiPS/ Smoking 
cessation 

Social norms, personal experience 
of smoking in pregnancy and baby 
being fine can stop women 
engaging with service/wanting to 
quit 

Engaging with Not bonding with SSiPS advisors, 
SSiPS may lead women to withdraw from 

the Service 

"to be honest I don’t think I personally fully wanted to stop completely. I 
did at the start, I did, and then when I realised (my advisor) was taking 
away something that I did and I liked and I wanted to do I wasn’t really 
happy." Jennifer, pregnant woman 

"Why I still (smoke) I couldn’t even tell you, I think it’s just habit more 
than anything. And also you see I smoked first time round with (my 
daughter) and it’s a bit of a case of I look at my daughter and I think well 
there’s nothing wrong with her" Laura, pregnant woman 

“But the mental issues I mean some, this lady that I’ve mentioned to you 
earlier she’s a lady that I just can’t engage with her very well… And I’ve 
lost her now, and ‘cos 3 times I turned up to her house and she wasn’t 
there and I’ve rang her and phoned her and there’s no, so actually I’m 
thinking there was too many barriers there” - Nina, advisor 

Reflective Professional/ Smoking Women may see smoking as the "Some people say they’ll have a drink, well I’ll go and have a fag but I 
Motivation Social Role and cessation only bad thing they do, their 'little won’t necessarily turn to having a drink, that’s my little vice I just need 

Identity vice', hard for them to give up. to find a new little vice" Laura, pregnant woman 

Beliefs about Smoking Doubt over own abilities - coping 
capabilities cessation without cigarettes 

"I’m quite an anxious person anyway... being so hormonal and so moody 
I go and have a fag and that just helps sort of calm me down in a way so 
if I take that away from me I don’t know how I’m gonna be able to deal 
with those feelings, or when people really annoy me I’ll go and have a 
fag and I won’t be able to do that and I don’t know how I’m going to be 
able to deal with that" Laura, pregnant woman 

Engaging with Beliefs about SSiPS/HPs in general "9 times out of 10 these people as far as I’m aware have never smoked... 
SSiPS - some women feel that advisors are But that just proves the point they haven’t got the knowledge or the 

not experienced at stopping personal experience of trying to quit smoking, they just think oh it should 
smoking themselves, so don't 
always trust their advice 

be easy, and that’s the impression that pregnant women get… I think that 
experience would be a bit better". Vicky, pregnant woman 
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COM-B TDF Behaviour Issues identified Supportive quotes 

Reflective Optimism No factors coded to this component 
Motivation 

Beliefs about Smoking Feeling that smoking a little in 
consequences cessation pregnancy is not really that bad 

"And I think to be honest I didn’t want to stop smoking I think just cutting 
down has helped… otherwise you put unnecessary stress on you and the 
baby. As long as you cut down I think that’s suitable." Vicky, pregnant 
woman 

Smoking 
cessation 

Misconceptions about smoking to 
manage stress - general view that 
smoking a little was better than the 
stress of quitting. Pregnancy as a 
stressful time, stopping smoking 

"some people have even said it’s probably worse to quit fully and get 
stressed cos that’s no good for the baby so even just cutting down’s better 
than completely smoking if you know what I mean so being my usual self 
so yeh" Vicky, pregnant woman 

would exacerbate this stress 
Engaging with Lack of knowledge or 
SSiPS/Smoking misconceptions about risks of 
cessation smoking in pregnancy can stop 

women engaging in the SSiPS labour” - Jane, advisor 

“Everyone will tell you smaller baby, but what they mean by that is oh 
good less pushing, so something that we have to stress is that by smaller 
baby we mean poorly, underdeveloped baby that might not cope well with 

Intentions Smoking Not having planned pregnancy can "not planning the pregnancy… I think it probably would be easier if I had 
cessation be a big barrier time to stop before... But it’s not that we don’t want the baby [laughs], 

it’s just something that you would have aimed for so you would have like 
done all the steps to maybe get there beforehand" Faye, pregnant woman 

Engaging with Not all women have the motivation 
SSiPS/ to persist with quit attempt 
Smoking 
cessation 

advisor 

"they all want to, they want to stop smoking but only half of them have 
actually got the determination and the wherewithal and the longevity. 
Because it’s not something that you can do overnight and you’ve done it, 
it is a long drag to the end of the pregnancy, and stuff happens" - Nina, 

Engaging with Change of intentions after trying "To be honest when I first found out I was like yeh I’m gonna quit, and I 
SSiPS/Smoking and failing to quit impacts upon did try but I also found it very difficult and then I realised that actually I 
cessation women staying engaged with the didn’t want to quit" Vicky, pregnant woman 

SSiPS 

Goals Engaging with Some women felt pushed into "I think she planned when I was going to quit smoking and that was the 
SSiPS setting a quit date. Too much first day of non-smoking, but you know it wasn’t just, it was basically 

pressure too soon could put some when she said, when we said set a date it was right that’s going to be 
women off engaging with the your first day of non-smoking. So there’s no cutting down, there’s no 
SSiPS none of this, there’s no you know take your time, it’s bam it’s this date 

you’ve got to do it, you’ve got to stop" Jennifer, pregnant woman 
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COM-B TDF Behaviour Issues identified Supportive quotes 

Automatic Reinforcement Smoking "I’m really hoping that as soon as (the baby's) here it’ll make me just 
Motivation cessation think a little bit more and I can see her and I can actually know" Faye, 

pregnant woman 

reinforcement 

Quitting for baby as main incentive 
to stop smoking, but unborn baby 
doesn’t always seem real - having 
the baby present may provide more 

Emotion Smoking Anxiety from trying not to smoke -
cessation made worse by cutting down not 

quitting 

Smoking Fear of failure 
cessation 

Engaging with Fear of being judged 
SSiPS 

Engaging with Guilt and shame - some women 
SSiPS don’t want to talk about smoking 

Engaging with Fear of going against the family 
SSiPS/Smoking norms 
cessation 

"I think you do you get anxious, hormonal definitely hormonal, crying, 
stressed, a little bit angry at the fact that you can’t have a cigarette." 
Vicky, pregnant woman 

"sometimes the barrier for them getting going is the fear of failure. You, 
that’s stopping you cos you think you might fail, that’s the one thing 
that’s the only reason that’s stopping you that is crazy, we need to get 
round that, cos people don’t like to fail so actually that prevents them 
starting" - Nina, advisor 
"she was like rabbit in the headlights, and when I asked her several 
weeks later she said oh I was so scared, really scared, I thought you were 
going to tell me off and shout at me.... but that’s what she thought that’s 
what we were going to be like, that we were going to be really horrible 
and scary" Jane, advisor 

"I put doubts on myself and I put you know shame on myself let’s say 
because I’m smoking during pregnancy and I never thought I’d do it." 
Jennifer, pregnant woman 

"I don’t know whether it’s fear, maybe it’s fear of trying and failing, … 
maybe it’s fear as I say of the family thing, doing something which is 
really standing up and saying I know you’ve all done this but I don’t want 
to do this... So it could be fear of that that they don’t want to engage with 
us" - Jane, advisor 
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provide ratings for likely impact of increasing engagement with the service and the feasibility of 

addressing the issue in practice. Ratings were then collated and fed back into scores shown in Table 

6.2 to identify the target behaviours for the intervention and specifying details of the target 

behaviours for Step 3. Recommendation ratings were also used to develop intervention content, as 

described in Stage 3. 

6.5.2 Stage 2: Identify intervention options 

This stage of the intervention development involved linking the knowledge of what needs to change, 

as identified in the previous stage, to the functions likely to be effective for producing the desired 

change. An overview of this Stage, as well as Stages 1 and 3, is provided in Table 6.5, with further 

details provided below. 

Step 5: Identify intervention functions 

The nine potential intervention functions were considered to identify those most appropriate for 

increasing engagement with the SSiPS. ‘Coercion’ and ‘Restriction’ were not seen as suitable or 

appropriate for the target population, whilst ‘Training’ was not deemed practicable. Chosen 

intervention functions were: ‘Education’, ‘Persuasion’, ‘Incentivisation’, ‘Environmental 

restructuring’, ‘Modelling’ and ‘Enablement’. These functions were then mapped to the COM-B and 

TDF. This process can be seen in Table 6.5 below, which provides an overview of the whole 

intervention design process. 

Step 6: Identify policy categories 

The seven policy categories were considered to ascertain which may be appropriate for supporting 

the delivery of intervention functions. As a small-scale, local intervention, it was not deemed 

possible to affect ‘Fiscal measures’, ‘Regulation’, ‘Legislation’ or ‘Environmental/social planning’. 

The remaining policy categories of ‘Communication/ marketing’, ‘Guidelines’ and ‘Service 

provision’ were mapped to the selected intervention functions, and then mapped to existing barriers 

to the target behaviours to help identify which BCTs to include in the intervention. For this step, all 

three chosen policy categories were deemed suitable for most of the barriers addressed by the 

intervention (see Table 6.5 below) 
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Table 6.5 Intervention design using the BCW 

Stage 1 Stage 2 Stage 3 
COM-B TDF Behaviour: Issues identified Intervention Policy BCTs (from BCTTv1) How delivered 

Functions Categories 
Psychological Knowledge Engaging with SSiPS: Many Education Communication/ 5.3 Information about 

environmental consequences; 5.1 
social and 

Capability women were unaware of the 
SSiPS before they were 
pregnant/before the midwife 

marketing; 
Service Information about health 
Provision 

referred them to the Service 
consequences; 12.5 Adding objects to 
the environment; prompts/cues; 3.1 
Social support (unspecified) balm 

Lip balm (Midwives script and 
provision of lip balm); Text 
messages: texts 1-3 (initial text 
message contact from SSiPS); 
Website: sign-posted from lip 

Memory, 
Attention and 
Decision 
Processes 

Cognitive and Smoking cessation: Education; Communication/ 15.2 Mental 
performance; 15.4 Self-talk; 10.9 Self-
reward; 15.1 Verbal persuasion about 
capability; 12.5 Add objects to 

rehearsal of successful Text messages: Quit-date text 
Interpersonal Perception of 'willpower' as Persuasion; marketing; (6a); Website: 'I'm worried about 
Skills required to stop smoking, Modelling Service quitting' page; 'Other women 

seen as a barrier if they don't Provision who've quit with us' page 
think they have it. environment; 6.1 Demonstration of 

behaviour 

Smoking cessation: Dual Environmental Communication/ 8.2 Behaviour substitution; 12.2 
thought process - want to quit restructuring; marketing; Restructure social environment; 12.4 
but can't help smoking Enablement Service Distraction 

Text message: Quit date text; 
Website: 'Support for partners, 
friends and family' page; 'Quitting 

Provision 
Smoking cessation: Women 

worries' page; 'Isn't quitting hard?' 
Enablement Communication/ 11.1 Pharmacological support; 8.2 Text messages: Quit date text 

who had cut-down still have marketing; Behaviour substitution; 
12.3 Avoidance/reduce cues to 

message; Website: 'Cutting down' 
the nicotine addiction - Service 
barrier to quitting, constant 
reminder of smoking and 

page; 'NRT' page; 'Quitting 
provision behaviour; 12.2 Restructure social worries' page 

environment; 12.4 Distraction; 
wanting to smoke 4.2 Information about antecedents 

Behavioural Smoking cessation: Women Enablement Communication/ 11.1 Pharmacological support; 8.2 Text messages: Quit date text 
Regulation who had cut-down still have marketing; Behaviour substitution; 12.3 

Avoidance/ reduce cues to behaviour; 
message; Website: 'Cutting down' 

the nicotine addiction - Service 
barrier to quitting, constant 
reminder of smoking and 

page; 'NRT' page; 'Quitting 
provision 12.2 Restructure social environment; worries' page 

12.4 Distraction; 4.2 Information about 
wanting to smoke antecedents 

Physical Environmental Smoking cessation: Feeling Enablement Communication/ 11.1 Pharmacological support; Website - 'Nicotine Replacement 
Opportunity Context and unwell with pregnancy makes marketing; 8.2 Behaviour substitution; Therapy' page; 'E-cigarettes' page; 

Resources it harder to stop smoking Service 12.5 Avoidance/reduce cues to 'Coping with cravings' page; 'Isn't 
provision behaviour; 12.2 Restructure social quitting hard' page; 'Quitting 

environment; 12.4 Distraction worries' page 



 

 

 
      

      
 

 
 

     

 
 

 

 
 

 
 

   

 
  

 
 

 

 
 

 
 

    
    

    
    

  

    
    

 
 

 
 

    
   

  
  

 
 

 

 
 

 
 

   
    

   
   

    
  

 

    
   

  
     

     
     

   
 

    
   

   
    

  
     

   
    

   

 
 

 
 

 
 

   
   
    

   
   

     
   

   
    

      
    

     
  

  
 

  
   

 
 

 
 

 
 

 
 

   
   
  

    

   
    

    

 
 

  
 

   
   

   
     

 

 
 

 

 
 

 
 

   
   
   

   
   

   
     

    
     

  
 
 
 

218 
Stage 1 Stage 2 Stage 3 
COM-B TDF Behaviour: Issues identified Intervention Policy BCTs (from BCTTv1) How delivered 

Functions Categories 
Physical Environmental Smoking cessation: NRT as Environmental Communication/ 11.1 Pharmacological support; 11.2 Website - 'Nicotine Replacement 
Opportunity Context and barrier/facilitator; restructuring; marketing; Reduce negative emotions; 5.1 Info Therapy' page; 'E-cigarettes' page 
(ctd) Resources Contradictory advice given to Enablement Service about health consequences; 3.2 Social 

(ctd) about e-cigarettes provision support (practical); 8.2 Behaviour 
substitution; 13.2 Framing/reframing 

Social Social Engaging with SSiPS: Not Environmental Communication/ 12.2 Restructuring the social Lip balm (to give positive 
Opportunity Influence bonding with advisor may restructuring; marketing; environment; 3.2 Social support impression); Text messages: 

lead women to withdraw from Enablement Service (practical); 3.1 Social support Messages with supportive 
the Service provision (unspecified); 9.1 Credible source; 6.2 wording, e.g. 'Remember, I am 

Social comparison; Commitment; 10.4 here to support you'; Milestone 
Social reward; 2.2 Feedback on text to remind women how well 
behaviour they’re doing; Appointment 1: 

Asking women if they verbally 
commit to attending a second 
appointment; Website: Landing 
page (non-judgemental); 'Other 
women who have quit' page; 
'Quitting worries' page 

Engaging with SSiPS/ Education; Communication/ 4.3 Re-attribution; 1 Lip balm: Provision of free gift 
Smoking cessation: See Persuasion marketing; 3.2 Framing/reframing; and midwives’ script; Text 
SSiPS as taking something Service 5.3 Information about social and messages: Wording to show they 
away from them provision environmental consequences; are supportive; Website - Landing 

9.2 Pros and cons page; 'Meet the team' page; 'Other 
women who've quit with us' page 

Engaging with SSiPS/ Environmental Communication/ 5.1 Information about health Website: Myth-busting page; 'Is 
Smoking cessation: restructuring; marketing; consequences; 5.2 Salience of smoking really that bad' page; 
Experience of smoking in Modelling; Service consequences; 6.3 Information about 'Other women who've quit' page 
pregnancy and baby being Enablement provision others approval; 4.3 Re-attribution 
fine - can stop women 
engaging or wanting to quit 

Reflective 
Motivation 

Social Role 
and Identity 

Smoking cessation: Women 
may see smoking as the only 
bad thing they do, their 'little 
vice', hard for them to give 
up. 

Education; 
Persuasion; 
Modelling 

Communication/ 
marketing; 
Service 
provision 

4.3 Re-attribution; 13.2 Framing/ 
reframing; 5.6 Information about 
emotional consequences; 9.2 Pros and 
cons; 6.1 Demonstration of behaviour; 
16.3 Vicarious consequences 

Website: 'Coping with cravings' 
page; 'Quitting worries' page; 'Is 
smoking really that bad for my 
baby' page; 'Other women who've 
quit' page 
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Stage 1 Stage 2 Stage 3 
COM-B TDF Behaviour: Issues identified Intervention Policy BCTs (from BCTTv1) How delivered 

Functions Categories 
Reflective Beliefs about Engaging with SSiPS: 

Beliefs about SSiPS/HPs in 
general - some women feel 

Education; Communication/ 
Motivation Capabilities 

6.3 Information about others approval; Lip balm: Midwives telling 
Persuasion; marketing; 9.1 Credible source; 5.3 Information 

about social/environmental 
consequences; 5.1 Information about 
health consequences; 3.1 Social 
support (unspecified); 11.2 Reduce 
negative emotions; 4.3 Re-attribution; 

women that the service are 
(ctd) Modelling; Service 

that advisors are not 
experienced at stopping 
smoking themselves, so don't 
always trust their advice 

Enablement provision 

6.1 Demonstration of behaviour; 12.5 

experienced, friendly and non-
judgemental (create positive 
feeling by giving a free gift) Text 
messages: Wording of 'Specialist 
Stop Smoking Advisor' added; 
Website: Landing page and 'Meet 
the Team' page (70-years’ 
experience); 'Other women who 
have quit with us' page 

Adding objects to the environment; 
7.1 Prompts and cues 

Smoking cessation: Doubt 
over own abilities - coping 
without cigarettes 

Education; 
Persuasion; 
Modelling; 
Enablement 

Communication/ 
marketing; 
Service 
provision 

15.4 Self-talk; 15.2 Mental rehearsal 
of successful performance; 11.1 
Pharmacological support; 3.1 Social 
support; 6.3 Info about others 
approval; 9.1 Credible source; 5.3 Info 
about social/ environmental 
consequences; 5.1 Info about health 
consequences; 5.6 Info about 
emotional cons; 11.2 Reduce negative 
emotions; 4.3 Re-attribution; 15.1 
Verbal persuasion about capability; 6.1 
Demonstration of behaviour 

Text messages: Pre-quit and quit 
date texts (motivational); 
Website: 'Other women who have 
quit with us' page; 'Quitting 
worries' page; 'Isn't quitting hard' 
page; 'Coping with cravings' page 

Optimism No factors coded to this 
component 

Engaging with SSiPS/ 
Smoking cessation: Lack of 
knowledge or misconceptions 
about risks of smoking in 
pregnancy can stop women 
engaging in the SSiPS 

Education; 
Persuasion 

Communication/ 
marketing 

4.3 Re-attribution; 5.1 Information 
about health consequences; 5.3 
Information about social and 
environmental consequences; 
11.1 Pharmacological support (through 
Service) 

Website: 'Myth busting' page; 'Is 
smoking really that bad for my 
baby' page 

Beliefs about Smoking cessation: Feeling Education; Communication/ 5.1 Information about health 
consequences; 4.3 Re-attribution; 13.2 
Framing/reframing; 
5.2 Salience of consequences; 11.2 
Reduce negative emotions; 4.2 

Website: 'Is smoking really that 
Consequences that smoking a little in Persuasion marketing bad' page; 'What about cutting 

pregnancy is not really that down' page 
bad 

Information about antecedents 
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Stage 1 Stage 2 Stage 3 
COM-B TDF Behaviour: Issues identified Intervention Policy BCTs (from BCTTv1) How delivered 

Functions Categories 
Reflective Beliefs about Education; Communication/ 4.3 Re-attribution; 5.3 Information Website: 'Will quitting make me 
Motivation Consequences Persuasion marketing about social and environmental 

consequences; 
11.1 Pharmacological support (through 
Service); 5.1 Information about health 
consequences; 5.6 Information about 
emotional consequences; 4.2 

and my baby more stressed' page; 
(ctd) (ctd) 'Is smoking really that bad for my 

baby' page; 'What about cutting 
down' page 

Information about antecedents 

Smoking cessation: 
Misconceptions about 
smoking to manage stress -
general view that smoking a 
little was better for the baby 
than the stress of quitting. 
Pregnancy as a stressful time, 
stopping smoking would 
exacerbate this stress 

Intentions Smoking cessation: Not Education; Communication/ Website: 'How much money 
having planned pregnancy Incentivisation; marketing; 

1.4 Action planning; 1.2 Problem 
solving; 4.2 Information about 
antecedents; 10.8 Incentive (outcome); 
10.1 Material incentive (behaviour); 

could I save' page; 'Isn't it too late' 
can be a big barrier to quitting Persuasion Guidelines; page; 'Other women who've quit' 

Service page 
provision 10.9 Self-reward; 4.3 Reattribution; 

16.3 Vicarious consequences 
Engaging with SSiPS/ 
Smoking cessation: Change 
of intentions after trying and 
failing to quit impacts upon 
women staying engaged with 
the SSiPS 

Persuasion; 
Incentivisation; 
Environmental 
restructuring 

Communication/ 
marketing; 
Guidelines; 
Service 
provision 

1.9 Commitment; 1.1 Goal setting 
(behaviour); 3.1 Social support 
(unspecified); 
11.1 Pharmacological support; 12.4 
Distraction; 15.2 Mental rehearsal of 
successful behaviour; 15.4 Self-talk; 
15.1 Verbal persuasion about ability; 
1.5 Review behaviour goals; 
1.2 Problem solving 

Appointment 1: ‘Commitment’ at 
end of appt 1 and asking women 
how they feel; Text messages: 
Quit date text for motivation with 
support; Other messages, e.g. 'if 
it's not going as well as you'd 
hoped...' etc. Website: 'What 
about cutting down' page; 'Isn't 
quitting hard' page; 'Coping with 
cravings' page; 'Quitting worries' 

Goals Engaging with SSiPS: Some 
women felt pushed into 
setting a quit date. Too much 
pressure too soon could put 
some women off engaging 
with the SSiPS 

Education; 
Persuasion; 
Modelling; 
Enablement 

Communication/ 
marketing; 
Guidelines; 
Service 
provision 

3.1 Social support (unspecified); 8.7 
Graded tasks; 1.1 Goal setting 
(behaviour); 6.2 Social comparison; 
6.1 Demonstration of the behaviour; 
6.3 Information about others approval; 
1.5 Review behaviour goals; 1.2 
Problem solving 

Website: Landing page (friendly 
service); 'Other women who've 
quit with us' page (reassurance 
about team being friendly and 
supportive); Quitting worries 

Automatic Reinforcement Smoking cessation: Quitting 
for baby as main incentive to 
stop smoking, but baby 
doesn’t always seem real until 

Environmental Communication/ 7.1 Prompts/cues; 13.2 Framing/ 
reframing; 10.8 Incentive (outcome); 
10.1 Material incentive (behaviour); 

Website: How much money could 
Motivation restructuring; marketing; I save' page; 'Isn't it too late' page; 

Incentivisation; Guidelines; 'Isn't quitting hard' page 
Persuasion Service 10.9 Self-reward; 4.3 Reattribution; 

it's born - more reinforcement provision 16.3 Vicarious consequences 
after the birth 
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Stage 1 Stage 2 Stage 3 
COM-B TDF Behaviour: Issues identified Intervention Policy BCTs (from BCTTv1) How delivered 

Functions Categories 
Automatic Emotion Smoking cessation: Anxiety Enablement Communication/ 5.3 Information about social/ 

environmental consequences; 11.1 
Pharmacological support; 11.2 Reduce 
negative emotion; 12.4 Distraction; 
12.6 Body changes; 12.2 Restructure 

physical environment; 4.2 Information 

Website FAQs: 'What about 
Motivation from trying not to smoke - marketing; 
(ctd) made worse by cutting down Guidelines; 

not quitting Service 
provision 

social environment; 12.1 Restructure 

cutting down' page; 'Nicotine 
Replacement Therapy' page; 'E-
cigarettes' page; 'Quitting worries' 
page; 'Isn't quitting hard' page 

about antecedents 
Engaging with SSiPS: Guilt 
and shame - some women 
don’t want to talk about 
smoking 

Enablement; 
Modelling 

Communication/ 
marketing; 
Guidelines; 
Service 
provision 

4.3 Reattribution; 3.3 Social support 
(emotional); 5.3 Information about 
social/environmental consequences; 
6.3 Information about others approval. 

Website: Landing page; 'Meet the 
team' page; 'Other women who've 
quit with us' page (non-
judgemental and supportive 
Service) 

Engaging with SSiPS: Fear 
of failure; Fear of being 
judged 

Education; 
Enablement 

Communication/ 
marketing; 
Service 
provision 

3.3 Social support (emotional); 11.2 
Reduce negative emotions; 4.3 
Reattribution; 13.2 Framing/ 
reframing; 15.1 Verbal persuasion 
about ability; 6.2 Social comparison; 
6.1 Demonstration of behaviour 

Text messages: Reminders of 
support; Website: Landing page; 
'Other women who've quit with 
us' page; 'Isn't quitting hard' page; 
'Quitting worries' page; 'Contacts 
and further support' page 

Engaging with 
SSiPS/Smoking cessation: 
Fear of going against the 
family norms 

Enablement Communication/ 
marketing; 
Guidelines; 
Service 
provision 

13.1 Identification of self as a role 
model 

Website: ‘Quitting worries’ page 
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6.5.3 Stage 3: Identify content and implementation options 

Step 7: Identify Behaviour Change Techniques 

BCTs were identified based on the intervention functions selected in Step 5, the APEASE 

criteria (see Section 6.4.9), as well as existing research on the effectiveness of BCTs in 

interventions to reduce smoking in pregnancy and the results from the systematic review 

described in Chapter 3. The most highly rated recommendations provided to Public Health 

Warwickshire and the SSiPS, as described in Stage 1 of the intervention design, were also 

expanded upon for this stage. Discussions with the research team and intervention design 

team were carried out to ascertain the most appropriate BCTs for each issue identified and 

how these could be delivered within the intervention (see Step 8, below). Narrowing down 

the selection of BCTs was enhanced for addressing some barriers, such as social influences, 

by mapping the BCT to the TDF domain rather than the intervention function (Cane et al., 

2015). This was not possible for all domains however as only 59 BCTs from the 93 BCT v1 

Taxonomy v1 have been coded to TDF domains. 

In total, 40 BCTs were selected with 32 mapped to the barriers to stopping smoking in 

pregnancy and 31 mapped to the barriers to seeking support to stop smoking in pregnancy 

and pregnancy smoking cessation (see Table 6.5 below). Secondary coding was carried out 

independently by a researcher who was not involved in the design of the intervention. Inter-

rater reliability agreement was 90%, Kappa value (k) = .81, indicating a good level of 

agreement (McHugh, 2012). Any disagreements on the labelling of a BCT were discussed 

until a consensus was reached. 

Step 8: Identify mode of delivery 

Based on the chosen BCTs, and to address barriers identified from the needs analysis and 

other research, the mode of delivery was chosen. As the systematic review described in 

Chapter 3 found text message interventions to be effective for smoking in pregnancy, and as 

the SSiPS regularly send text messages to their clients, this was chosen as a useful way of 

delivering information and BCTs between appointments whilst not altering the current care 

pathway considerably. To complement this, further developing the relatively basic and 

unused existing website for the service was chosen in order to convey BCTs which could not 

easily be put into text messages, particularly as brief messages are likely to be easier to 

process (Naughton, Jamison & Sutton, 2013). To provide a positive impression of the SSiPS, 
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and to also act as a tool for midwives to prompt them to discuss the SSiPS with women, a 

‘free gift’ was also proposed. Possibilities for this included an earphone case containing a 

small leaflet, a nail file and a stress ball displaying motivational messages. After discussions 

with the steering group and stakeholders including the PPI group, it was decided that a lip 

balm was the best option as something that many people would keep and use, as they are 

small and discreet. As a way of promoting the website, the website URL and a small message 

to tell women that they could find more information about the Service on the website was 

displayed on the lip balm. It was decided that the lip balm would be purple, to match the 

SSiPS colours. Positive feedback was given regarding the colour and idea of the lip balm 

during PPI work with the SSiPS team and pregnant women/recently pregnant women. Whilst 

it was found that the content of sessions delivered by the SSiPS was good, it was felt that 

more could be done during the first appointment to encourage women to agree to their 

advisor coming back for a second appointment. Advisors were reminded to ask women: ‘So 

how are you feeling about it all now?’, to ascertain how the woman was feeling and to ensure 

that she was not feeling overwhelmed at the end of the session. In addition, advisors would 

also ask ‘Are you happy to commit to having another appointment with me next week?’, 

asking women to commit to having another appointment. This was to encourage the woman 

to keep her appointment and not cancel, and to check that the woman did not feel pressured 

into appeasing their advisor, which could lead them to withdraw from the service. 

6.5.4 Stage 4: Assessing acceptability and refining the intervention 

The results for this stage – Steps 9 and 10 – are presented in Chapter 7 of this thesis. 

6.5.5 Prototype Intervention 

The prototype components of the intervention can be seen in the images below. 

Lip Balm image: 
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Text message content: 
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Sample website screen shots (from Powerpoint)(see Appendix E1 for all pages) 

Landing page: 
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‘Meet the Team’ page: 

‘Smoking is Me Time’ page: 
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‘Will stopping make me and my baby more stressed’ page: 

6.6 Discussion 

This chapter has described the systematic and comprehensive design of an intervention aimed 

at improving engagement of pregnant smokers with the Warwickshire Stop Smoking in 

Pregnancy Service (SSiPS). Instead of creating an intervention which was independent of the 

current care pathway, the intervention built on existing components and added details to 

current service provision to allow it to be more easily embedded into practice. This detail 

makes the intervention unique, setting it apart from the majority of existing evidence-based 

interventions designed to address the issue of smoking in pregnancy. As discussed, the SSiPS 

is an effective service, but uptake is low. Improving access to the service may have a positive 

impact on quit rates in the region. It is hoped that the provision of a free gift in the form of a 

lip balm will raise awareness and evoke a more positive impression of the SSiPS whilst 

simultaneously providing a prompt to access the website. The website has been improved 

extensively and is now centred around the barriers to smoking cessation and engaging with 

the service that were identified in the empirical research carried out in Chapters 4 and 5 of 

this thesis. The aim of sending additional text messages is to provide further support between 

appointments, remind women that the team are available if they are needed, to prompt use of 

nicotine replacement therapy and to access the website for further information. In addition, 

adding small details to the content of the first appointment regarding the client’s decision to 
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arrange and attend a second appointment aims to encourage more women to continue with 

the service. 

6.6.1 Use of the BCW for intervention design 

As reported in Chapter 2 of this thesis (see Section 2.5), the BCW can provide a systematic 

guide to evidence-based intervention development. Following the steps of the BCW enabled 

the intervention development team to produce an intervention which aims to increase 

engagement with the SSiPS. Using the COM-B and TDF for the earlier phases of the 

intervention design (see Chapters 4 and 5 of this thesis) allowed for intervention functions 

and policy categories to be mapped to the barriers identified from this work to the 

intervention. However, as previous work for this thesis identified barriers across the majority 

of TDF and COM-B domains, selecting intervention functions was a lengthy process, 

requiring deduction and common sense for what could feasibly be achieved by the 

intervention. This stage - Stage 2 - of the BCW has been criticised for providing a lack of 

guidance through a somewhat complicated and extensive process (Connell et al., 2015; 

Newby et al., 2017), requiring considerable previous knowledge of the BCW (Curtis, Lahiri 

& Brown, 2015; Webb, Foster & Poulter, 2016). The presence of health psychologists on the 

thesis intervention development team with prior experience of application of the BCW to 

intervention design was invaluable for guidance through the BCW stages. 

As described in previous research, following the BCW can be labour-intensive (Connell et 

al., 2015; Webb, Foster & Poulter, 2016). For the intervention described in this chapter, many 

steps had to be revisited on several occasions, making it difficult to provide a systematic 

report of how the intervention was developed. As shown in Figure 2.10, mapping the studies 

of the thesis to the intervention design was not as straightforward as planned, with more than 

one chapter contributing to each phase. The bi-directional approach often afforded by the 

BCW has been mentioned for the implementation of an intervention to address smoking 

behaviour of pregnant Indigenous women, leading to a possible lack of documentation for 

each consultation with the core team where earlier steps were revisited (Gould et al., 2017). 

The complexity of this process however does ensure that each step is rigorously developed. 

In addition to the three stages of the BCW depicted by the authors (Michie, van Stralen & 

West, 2011), the decision was made to add a fourth step in order to test the acceptability of 
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the intervention and further refine intervention content. This stage is described by the BCW 

as an evaluative process rather than an explicit part of the intervention design. It was felt that 

for this thesis, adding the fourth stage and steps nine and ten would enhance the intervention 

development, particularly as it was known early on in the intervention design process that 

there would not be time to fully evaluate the feasibility of the intervention before its 

implementation into the current care pathway. Plans to further evaluate the intervention are 

described in Section 6.6.8. A similar process has been adopted by an intervention to increase 

upper limb exercise in stroke rehabilitation, in order to maximise collaborative working with 

the end user (Connell et al., 2015). The addition of this stage can also help to translate the 

intervention described in this chapter into practice by ensuring that both end-users and the 

team implementing the intervention are happy with the content of the intervention, and 

enthusiastic about its use and effectiveness in practice. The addition of this stage may also 

help to alleviate some of the issues highlighted above regarding intervention development 

using the BCW. 

6.6.2 Mapping BCTs to the intervention 

The expertise of the intervention development team was also particularly valuable for this 

project in terms of mapping BCTs to the identified barriers, as the temptation to use an all-

inclusive rather than a refined approach to selecting BCTs has been described by existing 

BCW intervention developers as difficult to avoid (Marley, 2017; Webb, Foster & Poulter, 

2016). This is especially apparent when there is limited evidence regarding BCT 

effectiveness for the target behaviour. In this scenario, the intervention designer is required to 

draw on their own judgement (Michie, Atkins & West, 2014), which is subjective and may 

introduce bias (Marley, 2017). Having knowledge of this process, as well as a thorough 

awareness and understanding of the BCT v1 taxonomy (Michie et al., 2013), can make this 

step less overwhelming. 

The mapping of BCTs to identified barriers was very complex for issues where multiple 

intervention functions had been selected. For example, to address barriers mapped to ‘Social 

influences’ regarding the social norms of smoking for some women, all five chosen 

intervention functions were selected. This covered 19 frequently used BCTs and 48 less 

frequently used BCTs to select from using the APEASE criteria and knowledge of BCTs 

found to be effective for this population. In this situation, BCTs directly mapped to the TDF 
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domain were also consulted to identify those which overlapped both the TDF domain and the 

intervention function in order to simplify the process of selecting appropriate techniques 

(Cane et al., 2015). This process was not possible to enhance all domains as only 59 BCTs 

from the 93 BCT v1 Taxonomy v1 have been coded to theoretical domains, with the two 

domains of ‘Memory, attention and decision processes’ and ‘Professional role and identity’ 

not being linked to any BCTs (Cane et al., 2015). Further guidelines on how best to map 

BCTs to intervention functions would be beneficial to simplify this process. This is discussed 

further in Section 8.2.4. 

Utilising existing research to help guide the choice of BCTs to include in this intervention 

was also not a simple process. Whilst current research, including the systematic review which 

forms part of this thesis, mainly explores BCT use to elicit smoking cessation, the target of 

this intervention was engagement with the SSiPS. As introduced in Section 2.5.3, a digital 

intervention which has recently been designed using the BCW to increase engagement with 

the general Stop Smoking Services (SSS) is StopAppTM (Fulton et al., 2016). This 

intervention encompasses a number of BCTs which were anticipated to elicit behaviour 

change. However, some of the BCT’s identified in this intervention were not felt to be 

suitable for use in the present intervention. For example, the authors identified the BCT 

‘Anticipated regret’ for inclusion in StopAppTM (Fulton et al., 2016), but this was recognised 

by the intervention team for this thesis as too sensitive an issue to highlight to pregnant 

smokers. A BCT which was used in StopAppTM and also felt to be beneficial for increasing 

engagement with the SSiPS was ‘Framing/reframing’. Addressing common misconceptions 

about the SSiPS being judgemental and unfriendly were felt to be important for this 

intervention. 

Whilst the BCT ‘Self-monitoring of behaviour’ has been found to be effective for changing 

obese individuals’ physical activity self-efficacy and behaviour (Olander et al., 2013) and for 

initiating and maintaining healthy eating (Samdal et al., 2017), this was not seen as useful for 

the current intervention. Pregnant women who were interviewed for the study described in 

Chapter 5 thought that deliberately monitoring their smoking behaviour was not helpful as it 

initiated thoughts of smoking. However, it was felt that providing feedback on their progress 

by a healthcare professional, friend or partner would be more beneficial, so the BCT 

‘Feedback on behaviour’ was instead selected. To improve perception of the risks of 

smoking in pregnancy, images of birth defects are provided on the website, mapping to the 
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BCT ‘Salience of consequences’. In order to allow for individual preferences, there are 

warning signs surrounding the hyperlink to this page, and another page asking if the user is 

sure they wish to proceed, as advisors and pregnant women acknowledged that not everyone 

would want to see these images. To complement the use of this BCT and to improve a 

woman’s self-efficacy in being able to quit smoking, further BCTs were added, including: 

‘Verbal persuasion about behaviour’, ‘Self-talk’ and ‘Social reward’. These BCTs can help 

increase a woman’s confidence in their ability to become non-smokers, as well as providing 

affirmations about success once they have quit in order to maintain motivation. As stated in 

Section 3.5.2, other BCTs which have been found to be effective for increasing smoking 

cessation, which were also included in this intervention, include ‘Problem solving’, ‘Action 

planning’, and ‘Goal setting (behaviour)’ (Campbell et al., 2018; Lorencatto, West & Michie, 

2012). These BCTs have also been found to be effective for abstaining from alcohol and 

illicit substance use during pregnancy (Fergie et al., 2018). ‘Problem solving’ has also been 

found to offer promise for interventions aiming to prevent postpartum smoking relapse, as 

have ‘Reduce negative emotions’ and ‘Instruction on how to perform behaviour’ (Brown et 

al., 2019). These BCTs were also included in this intervention. 

As social influences were identified as providing significant barriers to smoking cessation 

and engaging with support to stop smoking, BCTs to address these issues were included in 

the intervention: ‘Social support (unspecified), ‘Demonstration of the behaviour’, ‘Social 

reward’, ‘Restructuring the social environment’ and ‘Identification of self as role model’ 

(Campbell et al., 2018; Cane, O’Connor & Michie, 2012). These BCTs were incorporated 

into the website. However, a potential issue with this is that other research has shown that 

few potentially-effective BCTs can be mapped to the TDF domain ‘Social influences’ for 

smoking cessation in pregnancy (Campbell et al., 2018), which could pose a problem for 

addressing this domain in the intervention. Although it was felt that use of the BCT 

‘Behavioural contract’ would have been beneficial, as found to be effective for stopping 

alcohol and illicit substance use in pregnancy (Fergie et al., 2018), the only way to implement 

a contract would be face-to-face with the SSiPS. It was felt that asking women to sign a 

contract to say that they would attend the next appointment could be viewed as 

condescending and may affect the trust the advisor was aiming to build with the woman. 

Instead, the BCT ‘Commitment’ was used. This would enable the advisor to ascertain verbal 

assurance that the woman was happy to have another appointment. This is especially 
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important as the act of providing verbal and written commitment has been shown to 

encourage people to attend follow-up appointments (Martin, Bassi & Dunbar-Rees, 2012). 

6.6.3 Engaging with SSiPS as target behaviours 

The decision to target engagement with the SSiPS and encourage continued engagement 

emerged from a comprehensive exploration of the perceived barriers to smoking cessation 

during pregnancy highlighted by the empirical study described in Chapters 4 and 5 of this 

thesis. In Warwickshire, the existing SSiPS is an effective service, with quit rates for 2017-

2018 (45%) above national targets (35%) (NHS Digital, 2018a; NICE, 2018). However, 

issues with engagement are of particular concern, especially as rates of smoking in the county 

vary from below the national average in the south of the county to above the national average 

in the north (see Section 1.6.6). A number of barriers to smoking cessation identified from 

Chapter 5 can also work as barriers to engaging with the SSiPS, and Chapter 4 highlighted 

how SSiPS advisors find engagement a significant barrier to providing support for pregnant 

smokers. Enhancing existing services to maximise effectiveness should also impact upon 

numbers of pregnant women stopping smoking. 

As discussed in Section 2.5.3, StopAppTM is a web-app which aims to enhance engagement 

with Stop Smoking Services for the general population by increasing motivation to book and 

attend an appointment and to enable the opportunity for instant appointment booking. The 

creation of this web-app using the BCW demonstrates how digital interventions can be 

developed for enhancing engagement with face-to-face support. As smoking in pregnancy 

has its own set of barriers, such as fear of being judged by healthcare professionals, a new 

intervention was required in order to enhance engagement with the SSiPS. At present, the use 

of digital interventions to increase engagement by pregnant smokers is a relatively 

unexplored area, illustrating the originality of this work. 

Chapter 4 highlighted various barriers to the provision of support for pregnant smokers by 

midwives. Identified issues included a need for further training for all midwives, both 

hospital and community-based, and the need for the provision of a consistent message about 

the risks of smoking in pregnancy. As well as this, SSiPS advisors highlighted the need for 

midwives to ‘sell’ the SSiPS to women in order to dispel myths and worries. It became 

apparent when identifying the target behaviours for this intervention that issues with 
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midwifery services would be difficult to achieve as the focus for this PhD thesis, likely 

requiring further funding and buy-in from midwifery leads and hospital managers. This top-

down approach was not feasible for this thesis. However, as discussed in Chapter 7, an 

addition to the initial intervention content described in this chapter was developed after 

further consultations with the intervention development team and key stakeholders, 

particularly with the SSiPS. Section 7.7.2 describes the addition of a script for midwives as 

part of the intervention developed for this thesis. Whilst the primary target of the intervention 

was increasing engagement and continued engagement with the SSiPS, it was also hoped that 

small changes may also be encouraged for midwives. 

6.6.4 Platform of delivery for intervention components 

As research has found, giving a free gift can evoke a positive feeling from participants which 

can improve judgements about a given topic (Isen et al., 1978). Providing a lip balm for 

midwives to give to pregnant women who smoke and who are being referred to the SSiPS 

aims to elicit a positive feeling about the service to address negative associations. It can also 

provide a way to give women information about how to access the SSiPS website for more 

information about the service. 

Digital interventions can be of benefit for pregnant smokers due to their anonymity and 

availability (Tombor et al., 2015). However, the issue regarding how well BCTs can be 

delivered via digital means has been debated due to variation in the way users engage with 

digital interventions (Michie et al., 2017b; Yardley et al., 2016). This may be particularly 

applicable to the website element of the intervention described here; the user will only access 

BCT content if they read the particular webpage or part of the webpage where the BCT is 

provided. Similarly, accessing the website does not mean that a woman will engage beyond a 

quick glance at the initial page, illustrating the need to keep the user engaged with the 

website in order for BCTs to be delivered as intended. Disparities may also exist between 

intended BCT content produced during initial intervention development and following 

conversion to digital design, providing a requirement for improved guidance on translating 

BCTs into digital content (Fulton, Curtis & Brown, 2018). However, recoding BCT content 

of the intervention after each addition to the design, such as after PPI work described in this 

chapter and the acceptability study described in the following chapter, ensured that no BCT 

content was lost in the development process. Secondary coding was also carried out 
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independently by a researcher from Coventry University, who was not involved in the 

intervention design (see Section 6.5.3). This ensured that the final intervention contained 

BCTs as intended from the first draft. 

6.6.5 Strengths 

This chapter has described the systematic development of an original, evidence-based 

intervention which is grounded in behaviour change theory, following NICE guidelines for 

intervention development for public health (NICE, 2014). Involving key stakeholders and end 

users in the research of the intervention is likely to improve the acceptability and 

effectiveness of the intervention (NIHR, 2012). Whilst the intervention may not be fully 

replicable in other regions, where service provision and application of NICE guidelines are 

known to vary, the design has the potential to be adapted to other localities. 

Another strength of this intervention is that it was developed with feedback from both 

healthcare professionals and pregnant smokers or recent ex-smokers. Two recent and 

influential studies exploring barriers to and facilitators of smoking cessation in pregnancy 

concentrated on the viewpoints of healthcare professionals. Campbell and colleagues (2018) 

asked experts to rate barriers and facilitators identified from existing qualitative work, whilst 

Naughton and colleagues (2018) focussed on the views of healthcare professionals to 

smoking cessation during pregnancy. Whilst it is necessary to consider the viewpoint of the 

healthcare professional, it is also paramount to explore the first-hand experiences of pregnant 

women and to obtain their views on current service provision, particularly when trying to 

identify the needs of the local population. 

6.6.6 Limitations 

One of the main limitations of the intervention design is in the appearance of the website. 

Whilst the content is evidence-based and formed around barriers to smoking cessation and 

engagement with the SSiPS, as described in Chapters 4 and 5 of this thesis, less control was 

permitted for the appearance of the pages. Constraints from an incumbent website design 

company, who had created the existing website using a content management system (CMS), 

inhibited much of the visual look of the website. Warwickshire County Council plans to bring 

all of their websites ‘in-house’ in the near future, which could provide an opportunity to 

further improve the visual appearance and usability of the website. 
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6.6.7 Implications for practice 

The process of designing an intervention to address smoking in pregnancy has shown how 

the Behaviour Change Wheel, COM-B and TDF can be used to improve existing services. 

Providing additional, evidence-based components which incorporate behaviour change 

techniques to address barriers to behaviour change can be embedded into current care. 

6.6.8 Suggestions for further research 

The next phase of the intervention development was to assess the acceptability of the 

intervention and to further refine the content before it is implemented in practice, identified 

as Stage 4 of the intervention design. This process is described in Chapter 7. It was planned 

that the intervention would be implemented into practice in phases, starting with the NHS 

trust where engagement is currently at the lowest rate (George Eliot Hospital NHS Trust), 

then following in the remaining two trusts (South Warwickshire Foundation NHS Trust and 

University Hospitals Coventry and Warwickshire NHS Trust). This process will initially be 

reviewed in-house by the SSiPS by monthly evaluations of the numbers of referrals and 

numbers of women engaging with the Service and continuing to engage with the Service. 

Quarterly examinations of quit-rates will also give an indication of whether increased 

engagement with the SSiPS has had a knock-on effect on reducing smoking cessation in 

pregnancy, as research has shown that increased engagement with Stop Smoking Services 

does not always translate to increases in quit rates (Bauld et al., 2012). The number of hits on 

the SSiPS website will also be tracked by the team to assess levels of engagement. It would 

be beneficial to follow implementation of the intervention with a formal, mixed-methods 

process evaluation to fully assess intervention fidelity and feasibility in practice, in line with 

MRC guidance for evaluating complex interventions (Moore et al., 2015). This is discussed 

further in Section 8.8.1. 

6.6.9 Summary 

This thesis so far describes the rationale and method for developing a complex intervention to 

address smoking in pregnancy. Targeting increased engagement of the SSiPS, which has 

been illustrated to be an effective service but with suboptimal uptake, may have positive 

repercussions on reducing rates of smoking in pregnancy in Warwickshire. The production of 

an intervention which aims to enhance service provision rather than producing new 

recommendations for practice may also prove more straightforward and less disruptive to 
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implement in practice. This is especially important considering the known barriers to 

converting research evidence into practice (Michie et al., 2008). 

The next chapter describes the design and implementation of a study to explore the 

acceptability of the intervention, which was the final step in the intervention development 

process. 
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7 Chapter 7: Assessing acceptability of and refining an 

intervention to increase engagement with the Warwickshire 

Stop Smoking in Pregnancy Service 

7.1 Introduction 

Chapter 6 provided detail of the development of an intervention which aims to increase initial 

engagement and maintain continued engagement with the Stop Smoking in Pregnancy 

Service (SSiPS). In this chapter, the implementation of an acceptability study of the 

intervention is presented, followed by further refinement of the intervention. This is the final 

stage in intervention development, representing Stage 4 of the behaviour change wheel 

(BCW) as recognised in Section 6.4.8. For Step 9, an acceptability study was carried out to 

obtain feedback from the target population and advisors who are implementing intervention 

components. For Step 10, the feedback was used to further refine each intervention 

component before application into routine clinical practice. 

7.1.1 Mapping the chapter to the BCW for the intervention design 

Figure 7.1 below illustrates how this chapter links to Stage 4, Steps 9 and 10, of the BCW. 

The main part of this chapter describes the acceptability study, with detail of how this led to 

improvement of the intervention provided in Section 7.7. 

7.2 Rationale for an Acceptability Study 

As highlighted in the Medical Research Council (MRC) guidance for developing complex 

interventions, additional studies may be required to further shape and define a novel 

intervention before evaluation (Craig et al., 2008). Authors of the Behaviour Change Wheel 

(BCW) state that ‘(intervention) designers are encouraged to pilot, review and amend the 

strategy as necessary with input from key stakeholders before launching the intervention’ 

(Michie, Atkins & West, 2014: 163). As part of the co-creation of the intervention (see 

Section 6.4.4 for more details), it was important to involve key stakeholders, including 

service-users and service providers, in the design process to increase the intervention impact 

(Greenhalgh et al., 2016; Realpe & Wallace, 2010). Before the intervention could be 

implemented in practice it was essential to ascertain service-users and service-providers 
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Figure 7.1 Mapping Chapter 7 to the BCW intervention design process 

(adapted from Michie, Atkins & West, 2014) 

Chapter 7: 
Acceptability study 
with SSiPS advisors 
and pregnant 
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smokers/ex-smokers 
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thoughts regarding whether the intervention components were likely to address the target 

behaviours of engaging and continuing to engage with the Stop Smoking in Pregnancy 

Service (SSiPS). This was determined through the implementation of an acceptability study. 

Further details are provided for the advantages of carrying out an acceptability study in 

Section 2.7.6. 

It was important to establish: i) whether pregnant women would use a lip balm with the 

1. Define the 
problem in behavioural 
terms 
2. Identify what needs 
to change 
3. Select target 
behaviour 
4. Specify the target 
behaviour 

Stage 1: 
Understand the 
behaviour 
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SSiPS website URL on it; ii) if the lip balm would encourage pregnant women to look at the 

website; iii) whether pregnant women approve of the text messages and if they thought these 

would help to enhance the support given by the SSiPS; and iv) if they would be likely to use 

the website to find more support and information either before engaging with the SSiPS, 

between appointments, or both. Another important aspect for this study was to explore 

similar themes with the SSiPS advisors. This included exploring whether: i) advisors would 

be happy to implement the components with their clients or for the service to promote the 

components to potential service-users; and ii) whether advisors thought that these elements 

would be effective for addressing the target behaviours. 

7.3 Aims and objectives 

7.3.1 Aims 

This qualitative study aimed to ascertain whether the intervention components were likely to 

address the target behaviours of engaging and continuing to engage with the Stop Smoking in 

Pregnancy Service (SSiPS), by answering the following research questions: 

1. Is the intervention acceptable for use by the target audience? 

2. Is the intervention acceptable for implementation and recommendation by the SSiPS? 

3. Is the intervention likely to be effective for increasing engagement and encouraging 

continuous engagement with the SSiPS? 

4. Does the intervention require further improvements? 

7.4 Methods 

7.4.1 Design and ethics 

For this study, a ‘think aloud’ design was utilised, as described in Section 2.7.7. Participants 

were asked to verbalise their thoughts whilst looking through the text message content in 

paper form, and the website content on a PowerPoint programme on a laptop. To enhance the 

effectiveness of this technique, participants were also given prompts if they did not verbalise 

their thoughts after a reasonable amount of time, as judged as appropriate by the researcher, 

while they were reading through the content. This was in-line with guidance from Cotton and 

Gresty (2006), who found it necessary to add in prompts due to the large amount of text 

present in their digital resource. 
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Ethical approval for this study was granted by Coventry University (study P64915 for 

pregnant/recently pregnant women and P66881 for SSiPS advisors), and permission to 

interview NHS staff was also granted by Research and Development at George Eliot Hospital 

(GEH) Trust (GEH140318). Warwickshire County Council also gave approval for the 

project. Certificates of ethical approval and letter of access for GEH can be found in 

Appendix F1. 

7.4.2 Participants 

Pregnant/recently pregnant women 

Pregnant or recently pregnant smokers or ex-smokers, who had previously participated in 

earlier research for this thesis or in the PPI (Patient and Public Involvement, see Section 

6.4.4) element of the intervention design, were asked if they would like to take part in this 

study. A poster was also placed on various social media sites, including Facebook and 

Twitter, asking any pregnant or recently pregnant women who smoke or used to smoke if 

they would like to participate (see Appendix F2). Potential participants were offered a £20 

shopping voucher for participation as a thank you for their time. This was made explicit on 

the recruitment poster. 

Stop Smoking in Pregnancy advisors 

Advisors from Warwickshire Stop Smoking in Pregnancy Service were recruited through 

their manager. The advisors had previously been involved with earlier intervention design 

stages, so were already familiar with the project. 

7.4.3 Procedure and materials 

Potential participants were sent information sheets and consent forms (see Appendices F3 

and F4). The PhD candidate then contacted the participant to arrange individual face-to-face 

interviews. Pregnant/recently pregnant women were interviewed in their homes, and advisors 

were interviewed at their work base. Interviews consisted of two elements: semi-structured 

questions were given for each component of the intervention, and ‘think aloud’ elements 

were provided for the text message and website content as these were the most complex and 

required more in-depth responses. The interview schedule can be found in Appendix F5. 

Participants were shown mock-ups of each of the intervention elements. For the lip balm, a 

printed image of the likely look of the lip balm was provided. For the text messages, printed 
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images showing a phone containing text content were presented. These elements can be seen 

in Chapter 6 (see Section 6.5.5). For the website, a semi-interactive PowerPoint document 

was shown, where participants could navigate through the pages by clicking arrows on the 

laptop they were given (as referred to in Chapter 6, Section 6.5.5) (see Appendix E1 for all 

pages). A further information sheet was made available after interviews for participants who 

were pregnant or recently pregnant, providing details of local and national stop smoking 

support and mental health services (see also Section 5.4.2 and Appendix D6). 

7.4.4 Data analysis 

All interviews were audio-recorded and transcribed verbatim. Thematic analysis was used to 

analyse interview data (Braun & Clarke, 2006) (see Section 2.7.8). A deductive, data-driven 

thematic analysis was used to examine data produced by the think aloud elements of the 

study, for text message and website content, by creating themes which emerged from the 

transcripts. An inductive analysis was used to examine the more structured responses given to 

specific questions, with interview questions creating the basis for each main theme. Data 

provided by women and advisors were entered onto Excel spreadsheets to allow recurrent 

themes to be identified by means of a colour-coding system. 

7.5 Results 

7.5.1 Participants demographics 

Pregnant/recently pregnant women 

Three pregnant and three recently pregnant women were interviewed (see Table 7.1 for 

demographic information). Interviews ranged from 35 minutes to 64 minutes, with a mean of 

47 minutes. Only one woman interviewed had never engaged with the SSiPS. The remaining 

five women were either currently seeing an advisor or had seen an advisor during their most 

recent pregnancy. None of the women interviewed had accessed the current Quit4Baby 

website, nor had they been recommended to do so by their midwife nor Stop Smoking in 

Pregnancy advisor, to their knowledge. 

SSiPS advisors 

Five Stop Smoking in Pregnancy advisors were interviewed individually at their work base 

(see Table 7.2 for demographic information). All advisors were women. The shortest 

interview was 43 minutes and the longest interview was 58 minutes, with a mean of 48 
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Table 7.1 Participant Demographics: Women 

Total sample n = 6 

Age in years, mean (SD) 26.7 (7.4) 

Weeks gestation (n = 3), mean (SD) 27 (7) 

Age of baby in months, mean (n = 3) 11 

White British (%) 6 (100) 

Currently smoking (%) 4 (67) 

Engaged with SSiPS currently or in the past 5 (83) 

(%) 

Location (%): North Warwickshire 

South Warwickshire 3 (50) 

Coventry/Rugby 1 (17) 

2 (33) 

Table 7.2 Participant Demographics: Advisors 

Total sample n = 5 

Age in years, mean (SD) 51.4 (8.4) 

Number of years in job role, mean (SD) 10 (2.7) 

Female (%) 5 (100) 

White British (%) 5 (100) 

Non-smoker (%) 5 (100) 

minutes. No advisors reported recently looking at the existing service website, nor 

recommending the website to their clients. Themes and sub-themes from interview data were 

centred around each of the three components of the intervention and are described in detail 

below. The inductive analysis is presented first, and deductive analyses for text message and 

website content is presented in tables. 

7.5.2 Lip Balm 

Creating a good impression of the Service 

Five pregnant/recently pregnant women interviewed (83%) felt that the provision of free lip 
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balms would give potential service users a positive impression of the Service. 

“I think if you felt that you were getting a free gift you’d sort of want to go ahead with 

it a bit more” – Emily, recently pregnant woman 

“it just shows that there is support there and it’s helping but it’s not pushing it on 

you, you’ve got the details there if you need them. It’s a nice little gesture as well.” – 

Georgia, recently pregnant woman 

One woman felt that this was dependent upon whether the woman receiving the lip balm was 

a lip balm user or not. 

“I personally don’t like lip balms urm, no to some people it may (help) but to others it 

may not” – Mia, pregnant woman 

Three advisors (60%) felt that the lip balms would give a good impression of the service, 

expressing positivity about the potential effectiveness of the lip balm: 

“Yes I do I think it’s brilliant and they can keep it on them which is the good thing.” – 

Rose, advisor 

Two advisors were less sure: both did not like the idea of giving out free gifts, one as she felt 

it was wrong to ‘reward’ smokers and the other as she did not think free gifts were generally 

effective. 

“I’m so on the fence with this lip balm thing really. Urm I’m sure that for some 

people they’ll go oh that’s nice and will respond to it but I don’t know” – Joanne, 

advisor 

Despite being unsure about the effectiveness of giving free gifts to clients, Joanne felt that if 

something was going to be provided then a lip balm could be convenient: 

“the nice thing about the lip balm is it’s very small and discreet and cheap and all of 

those things” – Joanne, advisor 
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Raising awareness of the Service 

Five women (83%) thought that being provided with a lip balm with the SSiPS website URL 

on it would help to promote the Service: 

“I think if it’s got it there and lip balms I use constantly so I think if I was using it all 

the time and I was still smoking I would, I’d think oh I need to go on that cos I do I 

use mine all the time.” – Emily, recently pregnant woman 

One woman did not think it would help but thought that providing a leaflet alongside the lip 

balm may be more effective: 

“Honest answer, I can’t see it happening… Cos like if someone handed me like this 

lip balm to stop smoking I’d be like ok… Maybe that with a leaflet joined together like 

a lip balm and a leaflet so you’re looking at the lip balm but the leaflet says it all and 

then you think ah yeh this is why they’ve given me a lip balm” – Mia, pregnant 

woman 

Two women discussed how they could pass on the details of the service to their friends: 

“a lot of people will have friends who smoke because smokers do kind of tend to know 

each other kind of go in groups.... and something like that is something you carry 

around in your handbag and if you forget the details just open that up and pass on 

that information. Word of mouth’s definitely probably the best way.” – Georgia, 

recently pregnant woman 

Three advisors (60%) felt that the provision of a lip balm would increase awareness of the 

SSiPS: 

“Yes I think any promotion is great to get the Service out there to promote it. I think 

they’ll be ooh what’s this about if they don’t know anything about it and then 

hopefully they’ll go to the website.” – Maggie, advisor 

“When you’re in the booking appointment everything is so new and all this 

information thrown at you, to have something like that that you can use and take 
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away that’s got information you know linked to information is going to be good.” – 

Rose, advisor 

One of the advisors felt that this would be dependent upon what the midwife said when 

giving out the lip balms, highlighting the role of the midwife in the procedure: 

“I’ve done lots of fetes and fairs and things like that and people like grab anything 

they take all the freebies and they don’t look at what’s on it or anything it’s just the 

fact that it’s free. I guess it depends if the midwife’s going to say anything when she 

gives it” – Joanne, advisor 

Use of Lip Balm 

Interviewees were asked for their thoughts on whether they or their clients would use a lip 

balm showing the Quit4Baby URL. Five of the six women interviewed (83%) stated that they 

would: 

“Yeh it’s one them things that you’d always keep in your bag sort of thing and then 

obviously cos you can use it just as and when you need it sort of thing.” – Sophie, 

pregnant woman 

Most advisors thought that women would use a lip balm: 

“Yes I think so, I mean just like that it’s perfectly lovely. There’s no stigma, I’m 

pregnant and I smoke on it you know, it’s just a nice elegant thing.” – Rose, advisor 

Message on Lip Balm 

Four women (75%) thought that the lip balm would be better with a message presented on it 

as well as the website URL, although they were not sure what type of message: 

“It would definitely be better if you had something on there, I just don’t know what 

‘cos obviously you don’t want it to be patronising” – Georgia, recently pregnant 

woman 
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Two of the women (25%) did not express an opinion regarding the presence of a message on 

the lip balm. One woman thought a picture would improve the look of the lip balm. 

Two advisors felt that the lip balm required the SSiPS helpline telephone number on it, 

although in steering group meetings the SSiPS co-ordinator had also expressed reluctance to 

add this due to the possibility of the number changing: 

“The lip balm’s good but I think it needs a (phone) number on it.” – Rachel, advisor 

“There is that if the phone number does change again that is a bit of a pain to change 

them all again, but I mean we’ve got a pregnancy helpline number now a mobile 

number, but if that’s going to change we don’t know.” – Maggie, advisor 

7.5.3 Text Messages 

Likely to be effective 

When asked if they thought the text messages were likely to be effective for supporting 

women or getting them to engage with the Service, five of the six women (83%) interviewed 

answered positively: 

“I’d say so yeh cos there’s not much communication between like client and advisor 

at the minute it just seems to be if you need the help you message them when you need 

them… it doesn’t feel like the support is fully there but with those it would be a 

constant reminder and the little bits and pieces before you quit and then they’re also 

giving you the information that you can still contact us and you’ve still got the 

materials you can use in my absence type thing. So I think they’d be very good.” – 

Heidi, pregnant woman 

The importance of continuous text messages throughout pregnancy was emphasised by one 

woman who had been through the Service and experienced a lack of support towards the end 

of her pregnancy: 

“unfortunately (my advisor) I think was off poorly towards the last bit so I didn’t 

really have anyone taking me right through and no one obviously took over from her, 
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so I really struggled with the last bit to keep it focussed... So to continue it for the 

people that do stop smoking you know how’re you doing are you getting on ok, it’s 

nice to oh yeh actually I am doing ok. It’s psychological isn’t it, yeh I am actually 

doing really well it makes you realise you are doing well” – Lauren, recently pregnant 

woman 

One of the women who was receiving support from the Service at the time of interview and 

had also been through the Service with her previous pregnancy did not feel the need for more 

text messages from her advisor: 

“So I don’t really text (my advisor) unless, well I don’t hear from her obviously 

unless it’s what the day of the appointment... But other than that she don’t text me cos 

she knows I’m quite busy so she doesn’t really tend to text… I dunno I guess if you’ve 

got an appointment then I wouldn’t really text in between, d’you know what I mean 

cos some people would just think that’s too much so that’s my personal opinion” -

Sophie, pregnant woman 

The suggestion that sending too many text messages may be off-putting for women was also 

discussed by one of the advisors, who was happy to send text messages to her clients, but 

recommended keeping the right balance of providing support without overwhelming them: 

“I don’t mind cos I quite like what I do personalising them and you don’t wanna think 

oh my God all I’m doing is texting this person, they must be thinking go away… we’re 

probably the health professional they see the most in their pregnancy, and we don’t 

want that to feel like an imposition, oh God not you again sort of thing. So I think 

you’ve got to be very wary because a lot of them they do get their hair off with you 

because they’re like really. So you just have to be mindful of that.” – Rachel, advisor 

All advisors were happy to send these messages to their clients, with all acknowledging that 

they could personalise them to suit the client. One advisor discussed how having a suite of 

text message templates would save them time and would also be an easy way of keeping in 

contact with their clients and reminding them that they were there for support: 
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“it is time saving so I’ve got a text for that I’ve got a text for that, so they’re good 

from our point of view… Just stick their name in and send it, it’s done then and 

people can’t, generally speaking everybody has a phone they can’t really say that 

they’ve not heard from us.” – Joanne, advisor 

Other feedback 

Women and advisors were asked to think aloud when reading through each of the text 

messages. This information was collated around three main themes: positive feedback, 

constructive suggestions and negative feedback. This is summarised in Table 7.3 below. In 

terms of positive feedback, participants discussed the value of adding the website URL into 

text messages. They also felt that the wording used was generally good and that the text 

messages could provide additional support and motivation. Constructive suggestions included 

providing additional text messages, such as sending an appointment confirmation message 

after arranging this over the phone, and combining the pre-quit and quit date text as a further 

option. Some negative feedback was given regarding possible wording issues with the pre-

quit date text message which were felt to require further clarification, and the message to be 

sent if the client did not answer the door for a scheduled appointment was discussed as not 

being necessary. 

7.5.4 Website Content 

Would you or others use this website? 

All women said that they would use the website, or that they would have done when they 

were pregnant and trying to stop smoking. One woman stated that she would use it ‘now I 

know that it exists’ (Heidi, pregnant woman), and another woman discussed needing directing 

to know where to access the website and how to use it: 

“If someone guided me to it and if someone showed me about it, or if I knew more 

about it then I would.” – Mia, pregnant woman 

One woman discussed how she would have used the website when she was pregnant because 

she accessed a lot of pregnancy information online, and she did not find leaflets about 

stopping smoking helpful: 
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Table 7.3 Think aloud feedback for text messages 

Main theme Subtheme Women Advisors 
Positive Putting website “I think it’s quite good cos you’ve given the option of each 
Feedback URL in text time to look on the website” – Mia; “obviously putting on the then that it should become a tool for us” 

second one that’s a nice one to have, mentioning the quit 
- Joanne; “like the 

website that was good” - Heidi 
site is good cos I don’t obviously do that” - Rose 

Worded well/ 

“I like that we’re putting the website in because this tells me 

“Yeh I think with those you wouldn’t really want to add 
anything to it, you want it straight to the point without 
waffling too much and then obviously having to go back if you 
haven’t heard and then going back again. I think that’s all 

“Yeh that’s good, that’s short and to the point” – Maggie 
concise 

worded well.” - Lauren 
Motivation and 
support 

“I think that’s really helpful. It gives you more motivation I 
think if someone’s helping you out. I think it’s easy if it’s just 
you on your own to think it’s just one fag, but I think if I got 
that I’d be like oh, all right, sort of that makes you feel a bit 
more guilty. And it’s good it gives you instructions and things 
well how to delay and stuff like that.” - Emily; “That one’s 
alright cos it’s like, I dunno that one and that one are different 
but I guess it’s nice then it’s reassurance in it not if you do 
you know what I mean.” - Sophie 
“I quite like the idea if they had an event coming up ... It’s like 
if you’ve got an event coming up and you’re not sure that 
you’re gonna be able to make it through without (smoking) or 
something like that then you talk about it in session and see 
how you got on, so it’s just that added support so I quite like 

to” - Fiona 

that one.” - Heidi 

“Yes that’s good because we’re reminding them that we are 
here for them.” - Maggie 
“Yeh number two’s nice just for someone who’s missed that 
appointment just to encourage them to access the service 
and the testimonials that’s a really nice thing to direct them 

Constructive Add option of “I definitely think you should have that yes no and quit thing 
suggestions QUIT to YES/NO just in case they’ve already quit sort of thing and then they 

to wanting support can stop getting hassled” - Sophie 
text 

“In that one though I have please text back yes if you want 
an appointment, no if you don’t and quit if you’ve already 
quit because we put that into Quit Manager and that’s a 
positive rather than we’ve just lost them and they don’t want 
to speak to us.” - Rose 

Combine pre-quit 
and quit date texts 

date tomorrow” - Rachel 

“You could probably incorporate the two messages actually, 
the pre-quit date text and the quit date text. It’s just like a 
reminder don’t forget to put on your patch and use your 
inhalator, that could probably be incorporated in the pre-quit, 
and the 4 Ds it’s good to know before...” - Heidi 

“I wouldn’t have that. Well I’d sort of combine them just by 
you know name, also I wish you all the best for your quit 
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Main theme Subtheme Women Advisors 
Constructive Rewording required 
suggestions 
(ctd) 

“You could probably also maybe reword the second one 
slightly, oh sorry I missed you. It’s obviously knowing the 
right number to call as well… Cos sometimes you’re like do I 
call the number back that’s texting me or do I call the help 
like the service line or what” - Heidi 

“I’m here if you need me – I only work 3 and a half days a 
week so I’d be iffy about saying that but I would say if I’m 
not available please ring the helpline” - Rose; “I find that 
people that don’t answer the door for the first visit if your 
quit’s not going as well as you’d hoped probably doesn’t 
apply for most of those people obviously because they 
haven’t got that far. So I’d just say I’m at the door let me in. 
So I’m not sure about that one.... But it’s not a bad idea, so 
for a subsequent appointment but it doesn’t cover the first 
appointment.” - Joanne 

Ask women to -
confirm they can 
attend appointment 
in appointment 
reminder text 

confirm” - Rose 
Additional texts -

“I never had a pre-quit date text. Why is it like that? I don’t 
really think that it would be necessary, I think the only one 
that I would, it’s kind of just that one. You don’t really want to 
be reminded, like great quitting today, do you know what I 

there really.” - Joanne 
Negative Pre-quit date text 

“I just ask please would you confirm if this you know please 
can you confirm this appointment” - Rachel; “And this one 
yeh I usually put can you confirm you are still ok for our 
appointment today otherwise you don’t get a reply back, it’s 
not asking a question but if you ask then they have to 

“I do that one when I’ve made the appointment with them so 
I send them confirmation of the appointment so they’ve got 
that then in their phone... So that’s the one that’s not down 

“soon could be tomorrow could be three weeks down the 
feedback line, too airy fairy… I want them to set an actual date so I 

want it to be firm in their mind that Tuesday that’s my day, 
cos when you say ‘soon’ it’s a bit airy fairy.” - Rachel 

mean?” - Sophie 
At the door text -

much)” - Sophie 

“But I wouldn’t send a text if they don’t answer. If they don’t 
answer they don’t answer. As long as you’ve text them in the 
morning I’m on my way sort of thing. Even if you text them the 
night before and then just in the morning if they don’t answer 
they don’t answer. Don’t send them a text that’s a bit (too 
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“Yeh I think I probably would have, especially as there’s a lot of information. Like I 

say I’m always googling even from pregnancy I was googling everything and I think 

it’s handy cos you’ve just got it then. Like they gave me loads of leaflets when I quit 

smoking and I sort of like didn’t even read them, I just ended up recycling them after 

they’d sat on the table for ages.” – Emily, recently pregnant woman 

Again, all women interviewed thought other women looking for information and support to 

stop smoking would use the website if they knew it was there: 

“If they know it’s there then definitely” – Heidi, pregnant woman 

Would you recommend this website to friends/clients? 

All women said they would recommend the website to friends who were pregnant: 

“Yeh, definitely.... I’d say to my friends definitely oh look try this and look at this 

website and all this. I would definitely suggest it to one of my friends so yeh” – 

Sophie, pregnant woman 

All advisors stated they would recommend use of the website to their clients. They also all 

thought that their clients would use the website, discussing how the website could be used for 

women engaged with the service to reiterate things they have said, and as a source of extra 

information: 

“Yes I think they would yeh, if we had introduced them to it in the first place then yes 

I think they would. You know if we made that part of the thing like right you’re 

quitting on, I see them on a Wednesday you’re quitting on Friday, tomorrow have a 

look at the website have a good read of it you know and it’ll give you more 

information, or it’ll go over things I’ve said today but we all know that first 

consultation like I said about the booking appointment so much information it’s good 

to have a back-up that they can go and refresh themselves on.” – Rose, advisor 

One advisor stated that not all women would have access to the internet, but felt that the 

majority of women would: 
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“we’ve got quite a few vulnerable ones that don’t have access to the internet, they’re 

not going to a library to look at that I’m telling you. But the majority would you know 

like I say I’ve got a lot of ladies they are savvy and everything is on the internet isn’t 

it so websites and whatever you know” – Rachel, advisor 

Another advisor was keen to recommend the website to clients, and again to use this as a tool 

to back-up what is said in appointments: 

“I so want to recommend it and I really want to recommend it. I would gladly say it 

would be really nice to say (to clients) actually we’ve covered a lot today if you’ve got 

any questions or if you want to look up anything I’ve said this is our website would be 

really nice, not a website, if you want to go on there some of the things we’ve covered 

today will be on there if you’ve got any questions next time you come or anything like 

that that would be really nice to be able to say that wouldn’t it?” – Joanne, advisor 

Is enough information provided about the risks of smoking in pregnancy? 

Five women (83%) felt that the website content provided enough information about the risks 

of harm to the baby from smoking in pregnancy: 

“I think it gives enough information, I think there’s the areas where if you want more 

information then obviously you can click and go further if you want to but it gives you 

enough without scaring you or like putting you off like speaking out or seeing 

anybody” – Georgia, recently pregnant woman 

The provision of the optional link to more visual and graphic images seemed to provide the 

right balance of providing the information without using ‘scare tactic’: 

“I like that, saying is smoking really that bad for my baby like it’s giving you the 

information without being too scare tactics and in your face kind of thing… So it’s 

nice to have the information without having to use like a scare tactic. In fact you can 

go on and read up more about it for more information if that’s what you want to do 

but you don’t have to kind of thing.” – Georgia, pregnant woman 

One woman felt that more clarity was required about the risks: 
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“Well you know how it says smoking increases the risk of complications during 

pregnancy, birth and beyond – does it really?... In what way though because that’s 

something that isn’t really explained... It says some risks, but what risks?” – Lauren, 

recently pregnant woman 

After asking this participant for further clarification of what she meant, it appeared that 

providing more statistics about the risks of certain complications or illnesses may improve 

this. Another advisor thought enough information was provided, but similarly felt that the 

provision of statistics would have more impact: 

“It may be a good idea because in 2016, six babies were still born in Warwick 

hospital and I think actual figures and numbers would be a helpful” – Rachel, advisor 

Four advisors (80%) did not feel that more information about the risks of smoking in 

pregnancy to the developing baby was needed: 

“No you’ve got two levels on there. If you go straight in saying this is gonna happen 

that could happen all the nasty pictures they just turn off, they don’t want to know. 

You’ve given them the choice there, I think it’s at the right level to get them into the 

Service, and you we have to judge each one whether they’re ready or not.” – Rose, 

advisor 

One of the advisors thought that emphasising the most common risks of premature birth and 

low-weight baby would be preferable: 

“it would be nice to have the risk of premature and very small as highlighted more 

over the rest, because the rest are very serious and very rare and they’re the two most 

prevalent things” – Fiona, advisor 

Think aloud feedback 

All participants provided ‘think aloud’ feedback for each slide as they looked through them. 

This information was collated around five main themes: i) pictures; ii) style; iii) information; 

iv) source of support; iv) suggestions for improvement. This information is summarised in 

Table 7.4 below. In terms of the pictures, most participants commented on the use of 



 

 

 

     

 
     

 
  

 

              
          

             
      

        
            

          
            

 
 

              
        

            
          

             
             

  

 

          
           

      
        

           
       

           
          

           
           

         
         

     
 

  
 

  
 

           
        
          
         

        
              

     

           
               

              
              

 

         
           

           
         

         
           

            
   

 

            
            

            
            
 

255 

Table 7.4 Think aloud feedback for website 

Main theme Subtheme Women Advisors 
Pictures Cartoon 

Images 
“I quite like those, it’s a little bit of fun. It’s like a little hidden 
message but it’s fairly obvious message but people can take it 
how they want to take it. I don’t know, it’s also her serious little 
face it’s just perfect” - Heidi 
“Again having like the pictures a bit more like cartoony is 
doesn’t make it feel so like I know it’s serious but it doesn’t 
make you feel like so negative serious. You’ll get that from 
everyone else so you don’t need that negative, so that’s nice” -
Georgia 

“I like I have no problem with the photos at all the cartoons. I mean 
that’s very strong isn’t it [woman kicking cigarette] that’s 
empowerment, taking control, all the things we want to say” - Rose 
“You’ve got to keep things quite simple haven’t you because there’s a 
lot of information so I think it’s quite good because some of it is 
humorous as well it’s quite, yeh it’s quite good you know” - Rachel 

Risks of 
smoking 
pictures 

“Obviously they link in with each point that you’re making, so 
it’s like the miscarriage sort of that’s a grieving mum, an upset 
and stressed baby for like cot death and SIDS and the you’ve 
got a child with an inhaler for breathing problems.” - Heidi “I 
don’t really like that picture it just looks like teenagers kind of 
teenagers doing whatever with their friends” - Sophie 

“they just seem quite negative pictures and they don’t actually say 
anything. Urm I’m assuming she’s had a miscarriage or the baby’s 
died or something but very negative and wouldn’t make you want to 
read the page you know. You’d look at that and think you know that’s 
scary. And the crying baby just puts you off.” - Fiona 
“I’ve no objection to (the pictures), I’m sure somebody will 
somewhere but no” - Rose 

Cutting down “I quite like the still smoking and clock watching as well cos “Yeh that’s good as well because they do they’ll like think right well 
– clock you’re constantly watching, right I’m cutting down so normally ok it’s been an hour since my last one I’ll go and do a job and then 
watching you set yourself times so you do end up clock watching” - Heidi I’ll, and it is all about that, and they don’t realise that when they stop 

“That’s definitely true that clock watching thing. When I used to they don’t think about it or clock watch that is good I like it.” -
go to work and stuff I’d be waiting for my next break to go for a Maggie 
fag. I like this how you’ve done less fags or less size and stuff, 
that’s really good.” - Emily 

Style Wording 

Joanne 

Feedback for Myth Busting page: “there’s not really anything I 
can say to help make that one better cos it’s all fairly self-
explanatory again, simple, easy to read, and the fact that you’ve 
got the information at the bottom again.” - Heidi 
Feedback for Quitting Worries page: “I think the imagine 
yourself as a non-smoker that’s good cos that’s what I used to 
think, I’d be just imagine if I didn’t have to buy all this tobacco 
and stuff” - Emily 

General feedback: “I think your language is quite nice, it’s quite urm 
middle of the road, it’s not too highfalutin and it’s not too off, I quite 
like that. But you know it’s simple enough to understand what you’re 
saying so that’s a good thing because it’s hard to pitch I think.” -
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Women: Feedback for Quitting Worries page: “See even 
reading that the bullet points are a bit too long like my eyes are 
just wandering. But that’s just me, I’d prefer to see short snappy 
get to the point things than do you know what I mean bloody 
hell it’s like being at school. I think if you had the question and 
then just a little bit make it short and sweet, so that’s my 
personal view.” - Sophie 

Feedback for Other Women Who’ve Quit page: “I like how it’s 
been handwritten… Yeh that just seems more personal rather 
than just being thrown a load of block text that’s been typed out. 
Yeh like you say it’ll be more spread out on the website, it’s just 
trying to picture how it would be on a webpage rather than a 
Powerpoint, but yeh I like how it’s laid out.” - Heidi 
Feedback for Coping with Cravings page: “I think maybe that’s 
the the only thing I’ve not liked so much is the square line 
around that (4D’s box), I don’t know if it could be done so it’s 
still like the 4Ds but done in a different template or a different 
design I don’t know. That line seems quite harsh around it if 
that makes sense.” - Georgia 

General website: “I think it gives enough information, I think 
there’s the areas where if you want more information then 
obviously you can click and go further if you want to but it gives 
you enough without scaring you or like putting you off like 
speaking out or seeing anybody.” - Georgia 
“I like how you’ve got and it’s on quite a few pages sort of read 
more about it here cos I think if there’s a lot of information on 

Main theme Subtheme Women Advisors 

all the pages you’re like oh God it gets a bit intimidating 
sometimes” - Emily 
“And I like on every page you can click on the NRT like even if 
someone read it they can be ooh what did I miss on that page 
and you can go back onto it on another page, I like that.” - Mia 

Style (ctd) Length 

Layout 

Information Links to 
further 
information 

Feedback for Cutting Down page: “There’s a lot on here, flipping 
heck. I know you click on what you want to click on but” - Rachel 
“I don’t think there needs to be any more because I don’t think that 
people will read them, if it’s short and sweet then I think, too wordy 
and they switch off.” - Maggie 

Feedback for main page: “It seems a bit busy round here. I 
understand what you’re saying it’s better to have it all there ready to 
access the part you want.” - Fiona “There’s lots of buttons, lots of 
choices isn’t there. I don’t not like it but there’s a lot. Ooh which one 
do I want.” - Joanne 

Further support page: “I like that cos then if they want to go off and 
read about it a bit more you’ve got all the links there.” - Maggie 
Link to graphic images: “Click here only if you want to see more 
graphic images, that’s good cos at least you’re giving people the 
choice” - Rachel 
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Reaffirming 
beliefs behind 
website 
messages 

“I like them as well. The amount of people that say oh my baby 
was really small cos I smoked like... the two at the top I’ve 
definitely said that so it’s good to see them facts underneath” -
Sophie 
“You see that’s what I was worried about cos I was used to 
smoking I thought I’d get more stressed which would then put 
more stress on the baby, so it is a genuine thing that a lot of 
people are concerned about.” - Georgia 
“Loads of people I worked with would say oh well I smoked 
through my pregnancy and stuff like that and you’d think oh 
right, and so my children are fine. I think it is easy just to get 
that into your head sort of like I’ve met that person and their 
baby’s fine so mine will be.” - Emily 
“I definitely agree with this that smoking is me time, I don’t 
wanna give that up, just that two minutes outside.” - Sophie 

Money saving 
page 

“I like that cos it shows you what you can buy instead of 
smoking, I do like that. 12 packs of baby wipes, that’s really 
good that is. I like that (section about nursery), that’s shocked 
me, that’s good that is like that’s shocked me’ That one’s really 
good that one is. Oh my God… That’s really good I like that I 
do like that page what it shows you” - Sophie 
“See that’s a good idea showing how much you save cos a I 
think a lot of it if you’re not getting out the health side of it then 
the money side is definitely an (incentive). And people don’t 
think about it like that they just think oh yeh I just spend this 
here but you don’t think about it like over the weeks, months, 
years you know.” - Georgia 

Main theme Subtheme Women Advisors 
Information 
(ctd) 

NRT page “Each product explained. Yep. That’s all the information you 
need and I think that’s probably as compact as it can be without 
losing anything. I like how you’ve put in that like the strengths 
of using each item, like discreet and easy to use.” - Heidi 
“And it’s good that (NRT is) free as well during pregnancy and 
I think that helps cos they’re quite expensive aren’t they the 
products.” - Emily 
“I like that it gives you the things you can use because I wasn’t 
aware of a lot of the stuff that was available.” - Sophie 

“That’s a good one because they’re always saying the midwife told 
me the stress of giving up is worse than (smoking)” - Rose 
“That’s so common that one (myth), so common. And that one. I like 
all these cos they are what you get every day really. Yep that’s good, I 
like those little myths and there are the ones that you hear most.” -
Maggie 
“They all say about that about the ageing” - Maggie 

“I like that, looking at the money you can save and what you can buy 
instead” - Maggie 
“I like relating it to baby things” - Joanne 
Also see ‘Suggestions’ theme below. 

-



 

 

 

     
  
 

 
 
 

            
         

              
 

        
          

          
   

             
       
           
          

           
         

             
                
              

         
             

 

  
 

          
          
            

           

             
           

             
            

          
         

         
              

             
            

           
          

      
 

 
 

 

 
 

          
            

   
            

           
   

            
          

              
             
             

            
 

  

 
 

              
               

          
             
 

258 

Main theme Subtheme Women Advisors 
Source of Motivation to 
support engage with 

Service 

Tool for 
advisors 

“You think ok you’re not judging me you’re telling me ok it isn’t 
great but you know we understand you know and we’re here to 
help if you want to quit. It’s not you need to quit you know” -
Georgia 
From other women who have quite page: “Oh yeh read more 
about other women, see that’s good that you can show more 
support, cos if someone else has quit with them it shows you 
more” - Mia 
“it’s a little bit of a motivation thing as well like we are here to 
help you then if you need us then if you need more information 
then here, and again it’s still got the number on it so you can 
make the decision from there. Yeh, that’s pretty cool.” - Heidi 
“Cos it’s alright someone turning round and saying oh yeh like 
this is gonna happen and this is gonna happen but if you can 
see it and read it in your own time then you’ve got time to 
process it rather than just getting it blown at ya.” - Sophie 

Feedback from ‘not here to judge’ part on ‘Meet the Team’ page: 
“Yeh that’s good because they always think that when you go in 
you’re gonna say to them no come on you’ve got to, you know that’s 
what I think that’s what’s in their minds a lot of the time and I think 
that’s why they’re quite scared to do it because they don’t want to be 
told off basically. They feel bad enough themselves but they don’t 
want to be told again. So I think that’s important to stress that.” -
Maggie 

“You know if we made that part of the thing like right you’re quitting 
on, I see them on a Wednesday you’re quitting on Friday, tomorrow 
have a look at the website have a good read of it you know and it’ll 
give you more information, or it’ll go over things I’ve said today but 
we all know that first consultation like I said about the booking 
appointment so much information it’s good to have a back-up that 
they can go and refresh themselves on.” - Rose 
“And if we could go away and say actually if you forget how to use it 
or you struggle go to the website and you can just click on the how to 
use it if you’re struggling. And that would be useful for us because 
NRT is a big place where people fall down, either they’ve tried 
something and gone eugh and not used it again or they’ve not done it 
right or you know.” - Joanne 

Suggestions Pictures 
for 
improvement 

For ‘Risks’ page: “You could maybe have d’you know how they 
weigh the baby at the end, you could have that on the lower 
centile.” - Emily 
For ‘Me Time’ page: “So me time is like quit smoking and have 
a cup of tea and or call your friends for a chat or something like 

For risks page: “I think it would be good to have a premature baby 
picture. I think seeing the wires and the tubes… The picture we use 
has all the little pipes and tubes and things coming off of it and I think 
that’s a really good and powerful, well it’s not scary but it is, that is a 
fact” - Joanne; “I think that’s why I’d like to see a picture of a 
premature baby on there… it’s like empathy for that little baby” -that” - Mia 
Fiona 

Tabs for -
Navigation 
menu 

“I wonder if you could have 4 categories… So if you had 4 sections to 
click on to start with might just sort of not look so busy. Or even when 
you hover over and you see the drop down menu, if that could bring 
up the sections because at the moment it does look a little bit busy” -
Fiona 
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Main theme Subtheme Women Advisors 

 

 

 

     
 

 
 

 

 
 

 
 

           
            
             

           
           

            
           

          
         

   

 

   
 

 
  

  
 

            
         

            
          
          

  
           

        
             

               
          

     
  

  
 

 

           
       

             
         

        
         

        
       

       
       

you’re doing hard work” - Maggie 
Suggestions Page for men: “I think it would be good as well to have 
for additional something for men on there. Cos a lot of women quit smoking 
pages but their husbands don’t so I think if you had a page sort of the 

Suggestions Add 
for information 
improvement about each 

advisor 

on them.” - Emily 
Adding what -
women can 
buy for 
themselves to 
savings page 

- Rose 

“See on this bit I’d have the names and then just get them to 
write a little bit just so it’s got that personal, even though it says 
we’re not here to judge you, it just gives you that one to one 
then and at least you can see when you get your messages or 
whatever who you’ve actually got if that makes sense” – Lauren 
“It would be nice if you had the d’you know how they have on 
school websites they sort of show the people and give you more 
information about them. I dunno if it would really be needed 
but… Yeh that’s a good idea sort of give you more information 

“what I tend to say is while you’re pregnant treat yourself, buy 
something for yourself because it’s you that’s doing this. If you want 
to save money for your baby that’s fine but do a little bit for yourself 
you know a new varnish, a new lipstick, a book, a magazine a CD or 
whatever but reward yourself because it’s only you that is doing this” 

“what I also tell people in the first instance is to you know save 
something for themselves, have something for you.” - Joanne; 
“I mean it could be that maybe put something on for them and see you 
know, cos I always say to the ladies it’s a hard thing to do so you 
need to treat yourself you know because you’re doing a good job and 

damage of second hand smoke can do.” - Emily 

Postnatal page: “What about something around the post-natal bit? 
And breastfeeding. Cos you might get some questions like can I still 
breastfeed if I’m smoking. You could always have a section life with 
your new baby and mention post-natal period, breastfeeding, 
smokefree homes, third-hand smoke, you know practicalities of 
smoking with a baby, you know” - Fiona 
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animated images, stating that these were less formal, added humour and complemented the 

large amount of information provided. Comments were given regarding the images used for 

the risks of smoking page, with some images seen as not having enough impact or not 

appearing to be relevant to the text. Regarding the style of the pages, participants discussed 

the wording and layout being generally good, with some pages having too much content and 

appearing too ‘busy’. Relating to information provided, the links to other pages and 

particularly the links to further information about NRT were seen as useful, and most 

participants confirmed that the myth busting page would be useful as they had believed or 

heard of these myths before. The money saving page was also seen to provide particularly 

valuable information. The website was seen to provide a source of support to both pregnant 

smokers, in terms of increasing motivation to access support, and advisors, who could use the 

website as a tool, referring clients to access more information from the website. Further 

suggestions were also provided for improving navigation, layout and usability. 

7.6 Discussion 

Overall, all participants gave positive responses to the intervention materials and were able to 

verbalise elements that they approved of, suggesting areas for improvement where they felt 

these were required. All participants gave constructive suggestions for enhancing the current 

content, which was fed into the final version of the intervention where possible and feasible. 

7.6.1 Use of the Think Aloud methodology 

One of the issues faced during the implementation of this study was eliciting verbalised 

thoughts from some participants. It was felt that the necessity of reading most of the 

information provided in either the text messages or web pages inhibited the ability to ‘think 

aloud’. Despite being asked to say what they thought whilst looking through the information, 

or to comment at the end of the page, some participants gave no comments to a number of 

draft web-pages and text messages. This limitation of the ‘think aloud’ method has been 

raised in other research (Branch, 2000; Cotton & Gresty, 2006), demonstrating how giving 

prompts to participants could overcome these shortfalls. In the current study, such issues 

were anticipated, and prompts were provided as and when required. All participants 

articulated their thoughts about specific parts of the text messages and website content. By 

providing separate semi-structured questions at the end of both think aloud components, this 

also allowed the researcher to ensure insight was given for the main purposes of the study 
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around the acceptability of the intervention components and whether these were likely to 

achieve the target of increasing engagement with the SSiPS. 

7.6.2 Lip Balm 

As highlighted in Chapter 6, Section 6.6.4, providing a free gift can prompt a positive 

response. The majority of participants felt that the lip balm would both generate a positive 

perception of and promote the SSiPS. This was the main aim of the lip balm, so it appears 

that providing this form of free gift would be largely acceptable and may be effective as an 

intervention. It was also identified that most women would use a lip balm, and the majority of 

advisors agreed with this. Most participants also agreed that the lip balm required more than 

just the URL for the website, although more work would be required to identify how to give a 

brief message without appearing too demanding, patronising or judgemental. It also became 

apparent in this study that women did not want to be told that they had to quit smoking but 

would rather be given the choice. This links to earlier work in this thesis, where advisors 

described wanting to be able to give women the information from which they could make an 

informed decision regarding stopping smoking, and where women expressed fears over being 

judged by the SSiPS acting as a barrier to stopping smoking (see Sections 4.5.8 and 5.5.13). 

Some advisors expressed less certainty over the potential effectiveness of providing a free 

gift; this scepticism was not aimed specifically at the lip balm. They discussed how 

information provided on free items may not be looked at or used. For example, women may 

like and use the lip balm, but may not actually be prompted to enter the website URL into 

their web browser on their tablet, phone or computer. Due to potential uncertainties with how 

effective this may be in producing the desired result of encouraging more women to engage 

with the website and ultimately the SSiPS, stakeholder discussions concluded that a shorter-

term trial of the lip balm would be preferable, reducing this from the proposed suggestion of 

a 12-month trial. This would allow for one NHS trust, where rates of engagement with the 

SSiPS are lowest and the midwifery lead was enthusiastic about the idea of the lip balm, to 

implement the lip balms over a period of 3-4 months in order to analyse effectiveness data. A 

reassessment could then be made as to whether to continue with implementation of the lip 

balm. In terms of engaging with the SSiPS, it is hoped that providing a free gift to women 

will elicit more positive outcome expectancies of engaging with the SSiPS and help to 

increase initial uptake. 
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7.6.3 Text messages 

Text message feedback was again generally positive. The messages were seen as a way of 

providing encouragement and support, although advisors will need to personalise content by 

adding client names and NRT options, and to use their own judgement regarding whether to 

send certain messages to each of their clients. These optional messages include the pre-quit 

date and/or quit-date text, and sending a message to women if there is no answer when the 

advisor arrives at the woman’s home for their appointment. As identified by both a pregnant 

woman and an advisor, the frequency of text-messages sent by the SSiPS needs to be 

considered. Sending too many, repetitive messages could become burdensome and frustrating 

to the recipient (Shaw et al., 2013: 22). This could create a contrary effect to that intended 

and could mean that messages would not be read or would be ignored. It was felt that, for this 

intervention, text messages were not intended to be sent frequently and so should not become 

irritating, but this also highlights the need for advisors to establish the needs of their client in 

terms of the provision of supportive text messages. The main advantages over messages 

advisors currently send were the addition of the Quit4Baby URL in some of the early contact 

messages, and the extra support provided to women between appointments. All advisors were 

happy to send the majority of messages and provided some small amendments to wording for 

further improvement. They were happy to personalise messages to suit their client, as this is 

something they already engage in with the messages they currently send. 

The value of text-messages for improving health and healthcare is well-established. Text-

message appointment reminders have been found to be cost-effective for improving 

attendance rates in healthcare settings (Leong et al., 2006; Robotham et al., 2016). A 

systematic review of mobile-phone interventions, which were predominantly text-message 

based, found such interventions effective for increasing smoking cessation in the general 

population. Specifically related to smoking in pregnancy, a qualitative study exploring the 

attitudes of pregnant smokers to receiving text-message support found that text messages 

were viewed as a convenient way of delivering support (Naughton, Jamison & Sutton, 2013). 

Personalisation of messages, such as using the recipient’s name, and making messages 

personally relevant were seen to increase the value of the support provided by text-messages 

(Naughton, Jamison & Sutton, 2013). For the current intervention, giving advisors the 

opportunity to tailor messages to their clients’ needs should maximise the impact of the 

messages for providing support between appointments, in order to encourage continued 

engagement with the service. Further evaluation of the practicalities of personalising 
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messages is required in order to assess the fidelity of whether this works in practice, although 

as advisors currently type or copy and personalise entire messages to individual clients on a 

daily basis it is not foreseen that this will be an issue. 

7.6.4 Website content 

The draft website content was received well by both advisors and pregnant or recently 

pregnant women. Women expressed that they would happily use the website, or that they 

would have done when they were pregnant. They would also recommend the website to 

pregnant friends and felt that other women would also use the website. All advisors were 

positive about the website being seen as a tool they could use with their clients, referring to it 

in appointments and guiding clients to access further information in their own time. A 

systematic review of internet-delivered healthcare interventions highlighted that such 

interventions can be beneficial because they allow the user to access health programmes at 

any time (Civljak et al., 2013), although they may not provide complete substitution for face-

to-face support (Griffiths et al., 2006). Internet-based interventions can be complemented 

with the use of one-to-one counselling (Civljak et al., 2013). Indeed, for this intervention, 

providing pregnant smokers with access to the SSiPS website could enhance face-to-face 

behavioural support, allowing women to obtain information between appointments and 

enabling them to access this information as soon as they have been referred. 

Overall, it was felt that the website content described in this thesis could offer pregnant 

women more support and information, and that it conveyed an appropriate, non-judgemental 

and friendly tone that the SSiPS want women to associate with the Service. This will 

hopefully encourage more women to engage with the SSiPS, as long as they have been 

directed to it. This point is considered in more detail in Section 7.7.2. 

7.6.5 Limitations 

Not being able to provide participants with a fully navigational mock-up website was a 

limitation, as this did not allow participants to assess the full usability of the intervention. 

Had there been the possibility of participants clicking on the links to take them to other 

sections of the website they would have been able to provide more data on whether this 

worked well or not. However, this did ensure that participants looked at all sections of the 

website and enabled the collection of feedback on all website content. Further research on 
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this intervention would benefit from full usability testing to fully explore how well the 

website works in practice, particularly given the limitations with layout highlighted in 

Section 6.6.6. 

Low response to social media recruitment during the short timeframe available for study 

completion meant that all pregnant or recently pregnant participants for this study had 

previously contributed to research which is presented earlier in this thesis. Three participants 

had taken part in the qualitative study presented in Chapter 5, and three participants had taken 

part in PPI work for the intervention (see Section 6.4.4). These participants may have been 

happier to discuss smoking in pregnancy than other women. They may have also been more 

interested in the intervention components and more positive about the potential benefits of 

the intervention than women who had no knowledge of the project and the project aims 

before participating in the study. It was felt, however, that all women interviewed provided 

honest and rich responses, helping to improve intervention content. 

7.6.6 Strengths 

Obtaining acceptability feedback from the target population guaranteed that their thoughts on 

the intervention have been validated and included in the intervention development process, a 

vital detail which has been lacking in previous research (Gamble, Grant & Tsourtos, 2015). 

Working closely alongside the SSiPS team and incorporating their feedback throughout the 

design process has also helped to produce an intervention which the team are happy to 

promote, and which they feel will help to increase engagement with their service. It has also 

led to the development of a bespoke intervention composed of intertwining and 

complementary components, designed with and to meet the needs of the target population. 

7.7 Changes to intervention following acceptability study 

Additional suggestions for improving intervention components were fed back to the steering 

group and SSiPS advisors, and further minor changes were made to the content. The original 

prototype intervention content can be found in Section 6.5.5 and Appendix E1. Appendix F6 

shows the final intervention report for the whole intervention, including a visual 

representation of the of the final lip balm, detailed descriptions of the final text message 

content and screenshots of the final draft of the website. The report was produced by the PhD 

candidate, with contributions by the supervision team and the co-ordinator of the Stop 
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Smoking in Pregnancy Service. The finished report was sent to Public Health Warwickshire 

commissioners and the Stop Smoking in Pregnancy Service. Table 7.5 below has also been 

updated from Table 6.5 to include the new intervention components, which are described in 

more detail below. Figure 7.2 below, which is adapted from Figure 1.2, shows how the 

intervention components have been integrated into the existing care pathway. 

7.7.1 Changes to the Lip Balm 

Most women interviewed felt that it would be better if the lip balm contained a message as 

well as the SSiPS website URL. This needed to be encouraging but not patronising or 

judgemental. After some discussions with the wider intervention development team, the 

wording for the lip balm was decided on as: ‘Find info and support here: 

www.quit4baby.co.uk’, as this provides a short statement guiding women to look at the 

website without mentioning stopping smoking (see Appendix F6 for a visual representation). 

The font was chosen as a ‘friendly’ font without harsh lines. It was decided that although it 

would be useful to have the SSiPS helpline number on the lip balm, this could prove 

problematic at a later date if this then changed, and also could provide a problem as the 

phone number is a mobile telephone number and not a free-phone number. An additional text 

message was created for first appointment confirmations once this was arranged by phone or 

text with the client. This was suggested by one of the advisors and was approved in further 

discussions with the intervention development team as a beneficial and immediate prompt for 

women. 

Feedback from the lip balm and website content highlighted the importance of the lip balm 

component of the intervention in order to initially advertise the website to pregnant smokers. 

All advisors expressed that they were happy to recommend the website to their clients, and 

indeed embraced the possibility of using the website as a tool to reinforce the content of their 

appointments. However, they would only be able to recommend the website to women who 

had already been referred to the Service. As emphasised by the advisors in the current study, 

midwives giving out the lip balm need to also give the right message and not simply present 

the product to pregnant smokers. 

7.7.2 Addition of script for midwives 

Midwives have the opportunity to encourage pregnant women to engage with the SSiPS. As 

www.quit4baby.co.uk
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Table 7.5 Updated Intervention design using the BCW 

Stage 1 
COM-B 

Psychological 
Capability 

TDF 

Knowledge 

Cognitive and 
Interpersonal 
Skills 

Behaviour: Issues identified 

Engaging with SSiPS: Many 
women were unaware of the 
SSiPS before they were 
pregnant/before the midwife 
referred them to the Service. 

Smoking cessation: 
Perception of 'willpower' as 
required to stop smoking, seen 
as a barrier if they don't think 
they have it. 

Stage 2 
Intervention 
Functions 
Education 

Education; 
Persuasion; 
Modelling 

Policy 
Categories 
Communication 
/ marketing; 
Service 
Provision 

Communication 
/ marketing; 
Service 
Provision 

Stage 3 
BCTs (from BCTTv1) 

5.3 Information about social and 
environmental consequences; 5.1 
Information about health 
consequences; 12.5 Adding objects to 
the environment; prompts/cues; 3.1 
Social support (unspecified) 
15.2 Mental rehearsal of successful 
performance; 15.4 Self-talk; 
10.9 Self-reward; 15.1 Verbal 
persuasion about capability; 12.5 Add 
objects to environment; 6.1 
Demonstration of behaviour 

How delivered 

Lip balm (Midwives script and 
provision of lip balm); Text 
messages: texts 1-3 (initial text 
message contact from SSiPS); 
Website: sign-posted from lip 
balm 
Text messages: Quit-date text 
(6a); Website: 'I'm worried 
about quitting' page; 'Other 
women who've quit with us' 
page 

Memory, 
Attention and 
Decision 
Processes 

Smoking cessation: Dual 
thought process - want to quit 
but can't help smoking 

Environmental 
restructuring; 
Enablement 

Communication 
/ marketing; 
Service 
Provision 

8.2 Behaviour substitution; 
12.2 Restructure social environment; 
12.4 Distraction 

Text message: Quit date text; 
Website: 'Support for partners, 
friends and family' page; 
'Quitting worries' page; 'Isn't 
quitting hard?' page 

Behavioural 
Regulation 

Smoking cessation: Women 
who had cut-down still have 
the nicotine addiction - barrier 
to quitting, constant reminder 
of smoking and wanting to 
smoke 

Enablement Communication 
/ marketing; 
Service 
provision 

11.1 Pharmacological support; 8.2 
Behaviour substitution; 12.3 
Avoidance/ reduce cues to behaviour; 
12.2 Restructure social environment; 
12.4 Distraction; 4.2 Information 
about antecedents 

Text messages: Quit date text 
message; Website: 'Cutting 
down' page; 'NRT' page; 
'Quitting worries' page 

Physical Environmental Smoking cessation: NRT as Environmental Communication 11.1 Pharmacological support; 11.2 
Reduce negative emotions; 5.1 Info 
about health consequences; 3.2 Social 
support (practical); 8.2 Behaviour 

Website - 'Nicotine 
Opportunity Context and barrier/facilitator; restructuring; / marketing; Replacement Therapy' page; 'E-

Resources Contradictory advice given to Enablement Service cigarettes' page 
about e-cigarettes provision 

substitution; 13.2 Framing/reframing 
Smoking cessation: Feeling Enablement Communication 11.1 Pharmacological support; 8.2 Website: 'Nicotine Replacement 
unwell with pregnancy makes / marketing; Behaviour substitution; 12.5 Avoid Therapy'; 'E-cigarettes' page; 
it harder to stop smoking Service cues to behaviour; 12.2 Restructure 'Coping with cravings'; 'Isn't 

provision social environment; 12.4 Distraction quitting hard'; 'Quitting worries'. 



 

 

 

      
      

 
 

 
     

 
 

 
 

    
    

   
 

 
 

 
  

 
 

   
    

   
    

   
     

  

    
    

    
    

    
  

   
   

     
   

     
  

   
  

   

 
 

 
 

  
 

 

   
   

   
    

   
    

    
    

    
    

     
   

 

     
     

   

 
 

 
  

 
 

    
    

  
    
   

    
  

   
     

     
    

    
   

     
   

    
   

 

 
   

 
 

   
    

     

    
   

     
  

 
 
 
 

Smoking cessation: Midwives 
may not always provide 
information about the risks of 
smoking and need for 
complete abstinence – may 
make women think smoking is 
not that bad. 

Education; 
Environmental 
restructuring; 
Persuasion. 

Communication 
/ marketing; 
Service 
provision. 

13.2 Framing/reframing; 
4.3 Re-attribution; 5.1 Information 
about health consequences; 5.3 
Information about social/ environ. 
consequences; 3.1 Social support; 9.1 
Credible source; 6.2 Social 
comparison; 7.1 Prompts/ cues; 12.5 
Adding objects to the environment 

Smoking cessation: Partner 
influence on whether a woman 
stops smoking in pregnancy 

Education; 
Environmental 
restructuring 

Communication 
/ marketing; 
Service 
provision. 

(Aimed at partner behaviours to 
help pregnant woman): 8.2 
Behaviour substitution; 5.1 Info 
about health consequences; 5.3 Info 
about social and environ. 
consequences; 12.2 Restructure social 
environment; 12.1 Restructure 
physical environment; 12.3 
Avoidance/ reduce exposure to cues 

Engaging with SSiPS/ 
Smoking cessation: See 
SSiPS as taking something 
away from them 

267 

Stage 1 Stage 2 Stage 3 
COM-B TDF Behaviour: Issues identified Intervention Policy BCTs (from BCTTv1) How delivered 

Functions Categories 
Social Social Engaging with SSiPS: Not Environmental Communication 
Opportunity Influence bonding with advisor may lead restructuring; / marketing; 

12.2 Restructuring the social 
environment; 3.2 Social support 
(practical); 3.1 Social support 
(unspecified); 9.1 Credible source; 
6.2 Social comparison; 1.9 

'Remember, I am here to 
women to withdraw from the Enablement Service 
Service 

Lip balm; Text messages: e.g. 

provision 

Commitment; 10.4 Social reward; 
2.2 Feedback on behaviour 

support you'; Milestone text; 
Appointment 1: Verbal commit 
to attending a 2nd appointment; 
Website: Landing page (non-
judgemental); 'Other women’; 
‘Quitting worries’ page. 

for the behaviour; 12.4 Distraction; 
6.3 Information about others approval 

Education; Communication 4.3 Re-attribution; 13.2 Framing/ 
Persuasion / marketing; reframing; 5.3 Infor about social and 

Service env. consequences; 9.2 Pros and cons 
provision 

Script for midwives: Consistent 
message to pregnant smokers 
about need to quit and that the 
SSiPS and friendly and non-
judgemental. 

Website: “Support for partners, 
family and friends” page 

Lip balm and midwives’ script; 
Text messages; Website -
Landing page; 'Meet the team'; 
'Other women' 
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Stage 1 Stage 2 Stage 3 
COM-B TDF Behaviour: Issues identified Intervention Policy BCTs (from BCTTv1) How delivered 

Functions Categories 
Social Social Engaging with SSiPS/ 

Smoking cessation: 
Experience of smoking in 
pregnancy and baby being fine 
- can stop women engaging or 

Environmental Communication 5.1 Information about health Website: Myth-busting page; 'Is 
Opportunity Influence (ctd) restructuring; / marketing; consequences; 5.2 Salience of smoking really that bad' page; 
(ctd) Modelling; Service consequences; 6.3 Information about 'Other women who've quit' page 

Enablement provision others approval; 4.3 Re-attribution 

wanting to quit 
Reflective Professional/ Smoking cessation: Women Education; Communication 4.3 Re-attribution; 13.2 Framing/ 

reframing; 5.6 Information about 
emotional consequences; 9.2 Pros 

Website: 'Coping with cravings' 
Motivation Social Role may see smoking as the only Persuasion; / marketing; page; 'Quitting worries' page; 'Is 

and Identity bad thing they do, their 'little Modelling Service smoking really that bad for my 
vice', hard for them to give up. provision and cons; 6.1 Demonstration of baby' page; 'Other women 

behaviour; 16.3 Vicarious who've quit' page 
consequences 

Engaging with SSiPS: Beliefs 
about SSiPS/HPs in general -
some women feel that advisors 
are not experienced at 
stopping smoking themselves, 
so don't always trust their 
advice 

Education; 
Persuasion; 
Modelling; 
Enablement 

Communication 
/ marketing; 
Service 
provision 

6.3 Information about others 
approval; 9.1 Credible source; 5.3 
Information about 
social/environmental consequences; 
5.1 Information about health 
consequences; 3.1 Social support 
(unspecified); 11.2 Reduce negative 
emotions; 4.3 Re-attribution; 6.1 
Demonstration of behaviour; 12.5 
Adding objects to the environment; 
7.1 Prompts and cues 

Lip balm: Service are 
experienced, friendly and non-
judgemental (create positive 
feeling by giving a free gift) 
Text messages: Wording of 
'Specialist Stop Smoking 
Advisor' added; Website: 
Landing page and 'Meet the 
Team' page (70-years’ 
experience); 'Other women who 
have quit with us' page 

Beliefs about 
capabilities 

Smoking cessation: Doubt 
over own abilities - coping 
without cigarettes 

Education; 
Persuasion; 
Modelling; 
Enablement 

Communication 
/ marketing; 
Service 
provision 

15.4 Self-talk; 15.2 Mental rehearsal 
of successful performance; 
11.1 Pharmacological support; 
3.1 Social support; 6.3 Info about 
others approval; 9.1 Credible source; 
5.3 Info about social/ environ cons; 
5.1 Info about health consequences; 
5.6 Info about emotional cons; 11.2 
Reduce negative emotions; 4.3 Re-
attribution; 15.1 Verbal persuasion 
about capability; 6.1 Demonstration 
of behaviour 

Text messages: Pre-quit and 
quit date texts (motivational); 
Website: 'Other women who 
have quit with us' page; 
'Quitting worries' page; 'Isn't 
quitting hard' page; 'Coping 
with cravings' page 
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Stage 1 Stage 2 Stage 3 
COM-B TDF Behaviour: Issues identified Intervention Policy BCTs (from BCTTv1) How delivered 

Functions Categories 
Reflective 
Motivation 

Optimism No factors coded to this 
component 

(ctd) Beliefs about Smoking cessation: Feeling Education; Communication 5.1 Information about health 
consequences; 4.3 Re-attribution; 
Framing/reframing; 5.2 Salience of 
consequences; 11.2 Reduce negative 

Website: 'Is smoking really that 
consequences that smoking a little in Persuasion / marketing bad' page; 'What about cutting 

pregnancy is not really that down' page 
bad 

emotions; 4.2 Information about 
antecedents 

Smoking cessation: 
Misconceptions: general view 
that reduced smoking better 
for the baby than stress of 
quitting. Stopping smoking 
would exacerbate stress 
caused by pregnancy 

Education; 
Persuasion 

Communication 
/ marketing 

4.3 Re-attribution; 5.3 Information 
about social and environmental 
consequences; 11.1 Pharmacological 
support (through Service); 5.1 
Information about health 
consequences; 5.6 Information about 
emotional consequences; 4.2 
Information about antecedents 

Website: 'Will quitting make me 
and my baby more stressed' 
page; 'Is smoking really that bad 
for my baby' page; 'What about 
cutting down' page 

Engaging with SSiPS/ 
Smoking cessation: Lack of 
knowledge/misconceptions 
about risks can stop women 
engaging in the SSiPS 

Education; 
Persuasion 

Communication 
/ marketing 

4.3 Re-attribution; 5.1 Information 
about health consequences; 5.3 
Information about social and 
environmental consequences; 11.1 
Pharmacological support 

Website: 'Myth busting' page; 'Is 
smoking really that bad for my 
baby' page 

Intentions Smoking cessation: Not 
having planned pregnancy can 
be a big barrier to quitting 

Education; 
Incentivisation; 
Persuasion 

Communication 
/ marketing; 
Guidelines; 
Service 
provision 

1.4 Action planning; 1.2 Problem 
solving; 4.2 Info about antecedents; 
10.8 Incentive (outcome); 10.1 
Material incentive (behaviour); 10.9 
Self-reward; 4.3 Reattribution; 16.3 
Vicarious consequences 

Website: 'How much money 
could I save' page; 'Isn't it too 
late' page; 'Other women who've 
quit' page 

Engaging with SSiPS/ 
Smoking cessation: Change 
of intentions after trying and 
failing to quit impacts upon 
women staying engaged with 
the SSiPS 

Persuasion; 
Incentivisation; 
Environmental 
restructuring 

1.9 Commitment; 1.1 Goal setting; 
3.1 Social support; 11.1 
Pharmacological support; 12.4 
Distraction; 15.2 Mental rehearsal of 
successful behaviour; 15.4 Self-talk; 
15.1 Verbal persuasion about 
capability; 1.5 Review behaviour 
goals; 1.2 Problem solving 

Appointment 1: ‘Commitment’ 
at end of appt 1; Text messages: 
Quit date text; Other messages, 
e.g. 'if it's not going as well as 
you'd hoped...' etc. Website: 
'What about cutting down’; 'Isn't 
quitting hard'; 'Coping with 
cravings'; 'Quitting worries' 
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Stage 1 
COM-B 

Reflective 
Motivation 
(ctd.) 

TDF 

Goals 

Behaviour: Issues identified 

Engaging with SSiPS: Some 
women felt pushed into setting a 
quit date - pressure could put 
some women off engaging with 
the SSiPS 

Stage 2 
Intervention 
Functions 
Education; 
Persuasion; 
Modelling; 
Enablement 

Policy 
Categories 
Communication/ 
marketing; 
Guidelines; 
Service provision 

Stage 3 
BCTs (from BCTTv1) 

3.1 Social support (unspecified); 
8.7 Graded tasks; 1.1 Goal setting 
(behaviour); 6.2 Social comparison; 6.1 
Demonstration of the behaviour; 6.3 
Info about others approval; 1.5 Review 
behaviour goals; 1.2 Problem solving 

How delivered 

Website: Landing page (friendly 
service); 'Other women who've 
quit with us' page (reassurance 
about team being friendly and 

Automatic 
Motivation 

Reinforcement Smoking cessation: Quitting for 
baby as main incentive to stop 
smoking 

Environmental 
restructuring; 
Incentivisation; 
Persuasion 

Communication/ 
marketing; 
Guidelines; 
Service provision 

7.1 Prompts/cues; 13.2 Framing/ 
reframing; 10.8 Incentive (outcome); 
10.1 Material incentive (behaviour); 
10.9 Self-reward; 4.3 Reattribution; 
16.3 Vicarious consequences 

Website: How much money could 
I save' page; 'Isn't it too late' page; 
'Isn't quitting hard' page 

supportive); ‘Quitting worries’ 
page 

Emotion Smoking cessation: Anxiety Enablement Communication/ 5.3 Info about social/ environmental Website FAQs: 'What about 
from trying not to smoke - made marketing; consequences; 11.1 Pharmacological cutting down' page; 'Nicotine 
worse by cutting down not Guidelines; support; 11.2 Reduce negative emotion; Replacement Therapy' page; 'E-
quitting Service provision 12.4 Distraction; 12.6 Body changes; cigarettes' page; 'Quitting worries' 

12.2 Restructure social environment; page; 'Isn't quitting hard' page 
12.1 Restructure physical environment; 
4.2 Info about antecedents 

Engaging with SSiPS: Guilt 
and shame - some women don’t 
want to talk about smoking 

Engaging with SSiPS: Fear of 
failure 

Engaging with SSiPS/ 
Smoking cessation: Fear of 
rejecting family norms 

Enablement; 
Modelling 

Education; 
Enablement 

Enablement 

Communication/ 
marketing; 
Guidelines; 
Service provision 
Communication/ 
marketing; 
Service provision 

Communication/ 
marketing; 
Service provision 

4.3 Reattribution; 3.3 Social support 
(emotional); 5.3 Info about 
social/environmental consequences; 6.3 
Info about others approval. 
3.3 Social support (emotional); 11.2 
Reduce negative emotions; 4.3 
Reattribution; 13.2 Framing/ reframing; 
15.1 Verbal persuasion about ability; 
6.1 Demonstration of behaviour; 5.1 
Info about health consequences; 5.3 
Info about social/environmental 
consequences; 9.1 Credible source; 6.2 
Social comparison; 7.1 Prompts/cues; 
12.5 Adding objects to the environment 
13.1 Identification of self as a role 
model 

Website: Landing page; 'Meet the 
team'; 'Other women who've quit 
with us' (non-judgemental and 
supportive Service) 
Text messages: Reminders of 
support; Website: Landing page; 
'Other women who've quit with 
us' page; 'Isn't quitting hard' page; 
'Quitting worries' page; 'Contacts 
and further support' page. Script 
for midwives: Consistent message 
to pregnant smokers about need to 
quit and that the SSiPS and 
friendly and non-judgemental. 
Website: ‘Quitting worries’ page 
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Figure 7.2 Embedding the intervention into the existing care pathway for pregnant smokers in Warwickshire 

(New content is added in Italics) 

Stop Smoking in Pregnancy Service 

• Text woman to say referral received 
Send new text 1 

• Phone to explain the Service and 
what they offer 

• Send new text 2 and 3 if required 

• Arrange home visit 

If no contact made/if decline Service: 

• If unable to contact due to lack of 
contact details refer back to midwife 

• Women directly decline Service on 
phone or text sent info pack and letter 
sent to midwife 

• Women who reply QUIT to text sent 
final text message, letter sent to 
midwife 

• If no contact made after 6 phone 
attempts (guidance states 3) send 
client information pack and letter sent 
to midwife 

• Final text sent to woman advising that 
they’ve been referred back to midwife 

If contact made: 

• Provide behavioral and 
pharmacological support. 

• Mention website as source of 
support between appointments 

• Set quit date 

• See client weekly, record 4-
week quit, CO verify 4-week 
quit status 

• Send text messages regularly 
between appointments 

• See client fortnightly until 12-
weeks quit, then monthly/as 
required until delivery. 

• Pre-delivery visit and final 
antenatal visit � 

Community/Antenatal 
Midwives 

1
st 

Appt: 
• CO test – record 
• Check if smokers in 

house 
• Ask if she smokes 
• Record smoking 

status 

• Refer smokers to Stop Smoking in 
Pregnancy Service (opt-out 
pathway) 

• Use script to start conversation 
about risks of smoking 

• Give lip balm to smokers and give 
information – highlight website 

If woman opts-out or if not 
engaged with SSiPS at next 
appointment, refer to ‘Risk 
Perception’ Midwife. 

Risk Perception Midwife 

• Deliver Risk 
Perception 
Intervention with 
women still smoking 
at 12-week scan, or 
next opportunity (if 
they have not engaged 
with SSiPS). 

• Refer back to SSiPS 

R
is

k 
Pe

rc
ep

tio
n 

ca
re

 p
at

hw
ay

For women who have 
been through Risk 
Perception: 

If no contact made or if 
woman declines 
referral, SSiPS write to 
midwife who will write 
in maternity notes that 
woman has declined to 
engage with the SSiPS 
but has been made 
aware of the risks of 
smoking during 
pregnancy 
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highlighted earlier in this thesis, there remains a lack of consistency in the general message 

given by midwives to pregnant smokers regarding the risks of smoking during pregnancy and 

the importance of stopping smoking (see Section 1.5.1 and Section 4.6.8). The need for 

midwives to provide a strong and consistent message to pregnant women is required, yet this 

is an area which had thus far been overlooked by the current intervention content. Providing 

physical prompts, such as a lip balm, may work as a reminder to encourage conversation 

around the risks of smoking in pregnancy and the advantages of the SSiPS (Naughton et al., 

2018). Building on the use of physical prompts, a study exploring the provision of brief 

smoking cessation advice during prenatal care in Argentina and Uruguay found that 

healthcare professionals were interested in receiving a script for delivering brief counselling, 

to increase their skills and confidence in talking to women about smoking during pregnancy 

(Colomar et al., 2015). Therefore, to try and ensure fidelity in what midwives say to pregnant 

smokers when they provide the lip balm, a short script was also developed by the intervention 

team to be given to midwives. This was to provide guidance for what wording to use when 

giving the lip balm and discussing the SSiPS (see Appendix F6). Given the time constraints 

experienced by midwives described in Section 4.6.4, it was felt that this script needed to be 

kept brief. It was hoped that providing midwives with a script as part of the intervention 

would enable them to provide a consistent, positive message about stopping smoking and the 

SSiPS in order to encourage more women to engage with the service. 

7.7.3 Changes to text messages 

Two combined pre-quit date and quit-date texts were created with differing levels of detail to 

give advisors more options of which would be most appropriate for each client, and to allow 

for further tailoring to the clients’ needs (see Appendix F6 for full text message content). 

Four response texts to the final first contact text (where women are given the option to reply 

YES if they want an appointment, NO if they don’t, or QUIT if they have already quit) were 

also added to the suite of text messages. Finally, a message to be sent after the first 

appointment had been arranged and a milestone message, to be sent when a woman reaches 

her 4-week quit, were also added. 

7.7.4 Changes to website content 

A Public Health Warwickshire employee who was working on the Quit4Good website for the 

general Stop Smoking Service added initial draft changes to a staging site, which the steering 
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group could then access and give feedback on before the finalised website went ‘live’ and 

could be accessed by the public. Feedback from the acceptability study, intervention 

development group discussions and brief PPI work with intervention stakeholders – where 

advisors and service-users were shown these new pages – led to further minor wording and 

grammar changes to the website content. The biggest change to the website was the addition 

of a page for partners, friends or family, providing advice on how they could quit or how to 

support the pregnant woman to remain smoke-free. As well as this addition, the ‘Me Time’ 

page was split into two pages, providing a separate page on how nicotine addiction works, 

titled ‘Isn’t quitting too hard?’. Changes were made to a number of pictures following 

feedback from pregnant/recently pregnant women and advisors. Public Health Warwickshire 

replaced some pictures with similar options which were free to use in a public domain. 

More extensive additional changes were made to the images and layout of the final draft due 

to unavoidable constrictions within website formation, including font, colours and use of 

images. This reflects guidance for complex intervention design by the MRC, which 

recognises how, in practice, intervention design and implementation may be hindered by 

constraints which are beyond the researcher’s control (Craig et al., 2008). However, it was 

ensured that BCT content was not removed, and that aspects which received particularly 

consistent and universal feedback were kept where possible. BCT coding was repeated 

several times through the intervention design process by the PhD candidate, and independent, 

secondary BCT coding of the finished intervention components also confirmed high 

agreement in the finalised content (see Section 6.5.3 for more detail regarding secondary 

BCT coding). 

7.7.5 Feedback from final draft website 

The final draft website was then emailed to five women and three advisors, who had all 

participated in the acceptability study. They were asked over email to look at the final draft 

webpages and to provide feedback on the look, content and feel of the website. Feedback was 

generally positive, including significant insight into use of the website on a phone, as women 

who click on the link in their first text message from the service would, most likely, be 

looking at it on their phone. This feedback is presented in Figure 7.3 below. 
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Suggestions for final changes included grammatical errors and having an alternative way to 

look through the web-pages, as the only way to view these through the navigation panel at the 

time was to scroll back to the top of the page. Another suggestion was to add a ‘ticker-tape’ 

of clients’ feedback to the bottom of each page, although this had not been added to the 

website at the time of writing. 

7.7.6 Feedback for midwives’ script 

Two midwives gave feedback on the script, which is presented in Figure 7.4 below. This 

provided a positive view of the script being a useful tool for midwives to start the 

conversation of smoking with pregnant women. 

Figure 7.3 Feedback from final draft website. 

- “I’m using it on my phone and it’s really easy to read and use… I would have definitely looked at it when I 

was pregnant as it’s full of useful information” – Emily, recently pregnant woman 

- “Views well on my phone as well as on the laptop… I really like the look of it. It’s easy to read, easy to use 

and doesn’t seem pushy” – Georgia, recently pregnant woman 

- “It looks fantastic, really simple to navigate and very informative on so many levels” – Heidi, (now) 

recently pregnant woman 

- “I would use this if I was still smoking” – Georgia, recently pregnant woman 

- “I personally don’t 100% like it… The colours are fab and the drop down sections are great. I didn’t read 

all of the information as there was a lot…within the first 45/60 seconds I was bored!” – Sophie, recently 

pregnant woman 

- “I like the tone of it all very much, it is very non-threatening and makes us sound onside, which we are of 

course” – Joanne, advisor 

- “It looks good, loads of information under good subtitles, very accessible. Can’t wait to roll this out and 

give our ladies the opportunity to get more info – it will be like we’re with them all the time!” – Rose, 

advisor 

- “Love it. Very clear. Lots of information. Photos are good… It’ll be a very valuable asset to us” – Rachel, 

advisor 

Figure 7.4 Midwives feedback on script 

- “I think your suggested script is a helpful starting place for midwives who may feel unsure about starting 

this discussion” - Lucy, midwife 

- “Like that the discussion refers to a website that women can go to for more information.” - Lucy, midwife 

- “Great that it reassures re non-judgemental & supportive approach” – Sue, midwife 

- “Good that it outlines the free nicotine replacement therapy with support.” – Sue, midwife 
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7.7.7 Chapter summary 

This study has reported that the intervention is acceptable for use by pregnant women or 

recently pregnant women who smoke or have recently quit smoking. It is also an acceptable 

addition to the service provided by SSiPS advisors in Warwickshire, and for recommendation 

by advisors to their clients. The intervention components have been designed to fit around the 

existing care pathway for pregnant smokers and have been designed and optimised for 

increasing engagement and encouraging continuous engagement with the SSiPS. Suggestions 

for final improvements were given and discussed with the intervention development group. 

This invaluable feedback has enhanced all intervention content, building upon and 

strengthening the foundations of the intervention to ensure a smooth and successful transition 

from development stages to real-life application. 
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8 Chapter 8: General Discussion and Conclusions 

8.1 Thesis context and summary of key findings 

8.1.1 Setting for the intervention 

The outset of this thesis synthesises what was already known about smoking in pregnancy, 

identifying the need for further interventions which can be easily embedded into routine care 

in order to help reach national targets. Behavioural support can be effective for helping 

pregnant women to stop smoking, but the uptake of national services specifically aimed at 

supporting pregnant women to stop smoking is currently low. In addition, a reduction in the 

provision of tailored services has led to a ‘postcode lottery’ of support available to help 

pregnant women stop smoking (Smoking in Pregnancy Challenge Group, 2018: 14) (see 

Section 1.6.4). 

Behavioural science research can enhance the design of behaviour change interventions in 

order to optimise ease of implementation into practice. The focus of this thesis was to design 

an intervention to address smoking in pregnancy using the Behaviour Change Wheel (BCW) 

(Michie, Atkins & West, 2014). This approach links processes of behavioural analysis and 

evidence reviews with the theoretical determinants of behaviour through the behaviour 

change technique (BCT) v1 taxonomy (BCTTv1), Capability Opportunity Motivation – 

Behaviour (COM-B) model and Theoretical Domains Framework (TDF). It was felt that this 

method of intervention design offered the most promise for designing an evidence-based 

intervention that could be embedded into routine care (see Section 2.7). Considering the full 

range of behaviours, which can impact on smoking in pregnancy and the biopsychosocial 

influences on pregnant women, was also vital for identifying where an intervention would be 

of most benefit for reducing rates of smoking in pregnancy (see Figure 6.2). 

8.1.2 Contribution to knowledge from original research 

A systematic review and meta-analysis was carried out as part of this thesis, finding that 

digital interventions, particularly when computer or text-message based, can be effective for 

increasing smoking cessation during pregnancy (see Section 3.5.1). This review is the first to 

fully synthesise the effectiveness of digital interventions for this population, and the first to 

explore the use of BCTs across digital interventions for smoking cessation during pregnancy. 

A greater pooled effect size was produced by digital interventions using a larger number of 

BCTs. Specific BCTs, including those which focus on goal setting and planning, appear to be 
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linked to the effectiveness of such interventions (see Section 3.5.2). This is likely to be 

because directing women to plan a quit date and focusing on quitting goals can help to 

transform intentions to quit into actual cessation (Schwarzer, 1992). Digital platforms were 

found to offer a promising base for interventions addressing smoking in pregnancy, and so 

were chosen for components of the intervention described in this thesis. The systematic 

review and meta-analysis has since been published in a peer-reviewed journal (Griffiths et al., 

2018). Amongst other citations, this publication has been cited in a Public Health England 

report which discusses how behavioural and social sciences can contribute to improving the 

health and wellbeing of people in England, with specific reference to intervention evaluation 

(Public Health England, 2018b: 19). 

A needs analysis was carried out for this thesis to enable evidence of local needs to be built 

into an intervention to address smoking in pregnancy in Warwickshire. This was divided into 

two parts. The first part, Chapter 4, focussed on the barriers and facilitators affecting 

healthcare professionals’ provision of support to pregnant smokers; a summary of results is 

presented in Table 4.3 (see also Section 4.6.1). In terms of TDF domains, midwives appeared 

to lack ‘Knowledge’ regarding the risks of smoking in pregnancy and also in the role of the 

Stop Smoking in Pregnancy Service (SSiPS) and Risk Perception intervention. Consistent 

with findings in the wider literature, this study identified that a considerable barrier was 

midwives’ limited time and resources (De Wilde et al., 2015; Flemming et al., 2016; Okoli et 

al., 2010), from the domain ‘Environmental context and resources’. An original finding was 

that whilst SSiPS advisors had more time, barriers from low engagement and women 

withdrawing from the service impeded provision of support. In terms of ‘Social influences’, 

this study supports other research in identifying the need for a consistent message from 

healthcare professionals, particularly midwives, regarding the importance of stopping 

smoking during pregnancy (Butterworth et al., 2014; Ingall & Cropley, 2010; Ussher, Etter & 

West, 2006). Unique insight was provided by midwives. This included the high prevalence of 

pregnancy smoking in certain areas, which resulted in some midwives normalising this 

behaviour, leading them to overlook the importance of discussing smoking with pregnant 

women. Other midwives had direct experience of delivering still-born babies and were very 

aware of the dangers imposed by pregnancy smoking. These issues linked to the domain 

‘Beliefs about consequences’. Relating to published research, midwives who were based in 

the hospital felt that discussing smoking was the role of the community midwives, whilst 

‘Intentions’ to discuss smoking amongst all midwives were not always high due to competing 
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interests (Naughton et al., 2018). Linked to the domain ‘Professional role and identity’, 

advisors felt that midwives need to ‘sell’ the SSiPS to pregnant smokers, reinforcing the fact 

that advisors are specialists and are non-judgemental (Butterworth et al., 2014). Midwives 

appeared to lack confidence in their ability to discuss smoking in pregnancy, from the domain 

‘Beliefs about capabilities’, but this was improved by attending Risk Perception training. 

Findings that the Risk Perception intervention increased midwives’ knowledge of the risks of 

smoking in pregnancy and confidence in talking to pregnant women about smoking are novel 

outcomes from this study. In terms of the domain ‘Emotion’, some midwives did not want to 

upset women by highlighting the risks of smoking in pregnancy, creating a barrier to 

discussing smoking with them. All study findings were incorporated into the early stages of 

intervention design to help identify the target behaviour of the intervention. 

The second part of the needs analysis, Chapter 5, identified barriers to smoking cessation and 

engagement with support to stop smoking from the viewpoint of both healthcare 

professionals and pregnant women (see Table 5.2). This is the first known study to focus on 

both behaviours from this dual perspective. Relating to the domains ‘Knowledge’ and 

‘Memory, attention and decision processes’ healthcare professionals felt that pregnant 

smokers needed to be able to process the risks of smoking in pregnancy and apply these risks 

to themselves. However, pregnant women discussed how having knowledge of the risks did 

not always help them to stop smoking as, for many, this knowledge clashed with their desire 

to continue smoking (Nichter et al., 2007). For the domain ‘Behavioural regulation’, reduced 

smoking was seen as a barrier to cessation by healthcare professionals, whilst pregnant 

smokers discussed struggling to maintain a lower level of smoking. Reflecting existing 

research, it was found that pregnant smokers are heavily susceptible to ‘Social influences’, 

particularly the smoking behaviour of those around them (Campbell et al., 2018). They are 

also likely to be influenced by their own or others’ experiences of smoking through 

pregnancy and delivering a healthy baby. Linked to the domain ‘Beliefs about consequences’, 

many women held false beliefs about smoking being less harmful to the baby than the stress 

of quitting, which is consistent with existing research (Nichter et al., 2007), and also had 

negative views about healthcare professionals being judgemental (Grant et al., 2018; Tod, 

2003). Difficulties with quitting or maintaining reduced smoking, plus issues with the support 

provided, can lead women to withdraw from the SSiPS. A novel finding is that all women 

who had not planned their pregnancy and were still smoking changed their ‘Intentions’ to 

quit. Interventions would benefit from focussing on maintaining pregnant women’s 
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motivation to stop smoking throughout pregnancy, moving beyond simple reiteration of the 

health risks of smoking to the developing baby. To address the barriers to engaging with 

support and to smoking cessation in pregnancy, a multi-platform intervention was designed, 

forming the hub of this thesis. 

8.1.3 Designing and developing an intervention to increase engagement with the 

Warwickshire Stop Smoking in Pregnancy Service 

The later chapters of this thesis, Chapters 6-7, describe the design and development of a 

multi-platform intervention to increase engagement with the Warwickshire SSiPS, informed 

by evidence produced from the earlier thesis chapters. This is the first known intervention 

addressing engagement with a SSiPS. Led by the PhD candidate, the intervention was 

systematically designed and collaboratively developed with experienced behavioural 

scientists, a group of women representing the end-user, the SSiPS and the commissioner of 

the SSiPS. A full report of the intervention can be found in Appendix F6. Intervention 

components consist of the provision of a lip balm by midwives to all women being referred to 

the SSiPS from their booking-in appointment. This was aimed at increasing positive 

perceptions of the SSiPS by pregnant smokers to encourage women to engage with the 

service. The lip balm contains the URL for the SSiPS website, to enable women to access the 

website before they are contacted by the service and find out more about what the service 

offers. The existing service website has also been extensively improved as a part of this 

intervention, consisting of numerous pages to address various barriers identified in the needs 

analysis studies described in Chapters 4 and 5. A suite of text messages, which can be sent by 

the SSiPS, were designed. These messages are aimed at encouraging women to access the 

service, and, once engaged, to motivate and support women to continue to engage with the 

service. The final intervention component is an addition to the first appointment with the 

SSiPS, where advisors are prompted to ask women how they feel at the end of the session 

and if they are happy to commit to ‘attend’ another session with the advisor. 

Following initial intervention design, an acceptability study where participants were shown 

draft intervention content revealed that the intervention was viewed positively by pregnant 

and recently pregnant smokers or ex-smokers. It was also seen as a beneficial addition to the 

service by the SSiPS team. As a result of this study, which led to further discussions with the 

intervention design team, intervention content was improved upon. A brief script for 
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midwives was created in order to address issues highlighted from Chapter 4, regarding the 

need for a consistent message about the risks of smoking in pregnancy. The script also allows 

midwives to give the same message to women about the risks of smoking in pregnancy, and 

the benefits of engaging with the SSiPS and using the SSiPS website, with provision of the 

lip balm as a prompt to initiate this conversation with pregnant smokers. Additional 

intervention improvements included a message on the lip balm in addition to the URL for the 

website, showing women that they can ‘Find info and support here: www.quit4baby.co.uk’. 

Seven text messages were also added to provide more options for advisors in terms of 

personalisation and additional support for women. For example, four further standard texts 

were created as responses to each of the options women could return from the final contact 

text message (including a message if no reply is given), where they were asked to reply YES 

if they wanted support, NO if they did not want support, and QUIT if they had already 

stopped smoking. Website changes were also made, largely in terms of appearance and small 

wording corrections. The main additions to the website following the acceptability study 

were the creation of a page for partners or friends/family to help them to support the pregnant 

woman and advising any smokers to also stop smoking. One web-page was also divided into 

two pages to provide further details about how nicotine addiction works. 

As highlighted in Section 1.6.4, whilst provision of general Stop Smoking Services (SSS) is 

declining across England, most services continue to provide support for pregnant women. 

However, this provision varies across the country (Rudzik, 2014). Warwickshire currently 

provide a relatively unique service in that they provide specialist face-to-face support for 

pregnant smokers, mainly in their own home, and are implementing the Risk Perception 

intervention (see Section 1.6.6 and Figure 1.2). The intervention described in this thesis has 

been designed specifically for the needs identified in this region, based on work carried out in 

Chapters 4 and 5. Elements of this intervention could be adapted to suit the needs of other 

localities, depending on the level of support they currently provide for pregnant smokers. 

8.2 Using the Behaviour Change Wheel for intervention design 

8.2.1 Use of the TDF, COM-B and BCW 

The behaviour change wheel (BCW) (Michie, van Stralen & West, 2011) has been 

successfully applied to intervention design to address a range of behaviours across a variety 

of populations, including: smoking cessation in Aboriginal pregnant women (Gould et al., 

www.quit4baby.co.uk
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2017); childhood weight management by parents (Curtis, Lahiri & Brown, 2016); condom 

use by heterosexual men (Webster et al., 2016); medication management in multimorbidity 

by GPs (Sinnott et al., 2015); and provision of physical activity advice for cancer patients by 

nurses (Webb, Foster & Poulter, 2016). Applying the BCW and COM-B to intervention 

design for this thesis enabled the team to identify that capability, opportunity and motivation 

must all be targeted to help pregnant women succeed in stopping smoking or engaging with 

support to quit. 

Using the Theoretical Domains Framework (TDF) (Cane, O’Connor & Michie, 2012) as the 

framework for the needs analysis allowed barriers to, and facilitators of, the behaviours of 

engaging with support to stop smoking and stopping smoking during pregnancy to be more 

easily mapped to the intervention components. The majority of domains were found to be 

important to smoking cessation in pregnancy and engaging with cessation support. Using the 

TDF as a framework has been beneficial for the development of another intervention which 

focusses on increasing access to SSS for the general population (StopAppTM, Fulton et al., 

2016) (see Section 2.5.1). The TDF has also been identified as beneficial for mapping 

potentially effective behaviour change techniques (BCTs) (Michie et al., 2011) to the key 

barriers and facilitators to smoking cessation in pregnancy (Campbell et al., 2018). However, 

as identified in Chapters 4 and 5 of this thesis (see Sections 4.6.2 and 5.6.3), issues were 

experienced when coding interview data to the TDF due to a number of overlapping 

constructs which raised uncertainties regarding which domain data should be coded to. This 

issue has been raised in a guide to using the TDF to assess implementation issues (Atkins et 

al., 2017). Whilst this problem was largely resolved by considering which component of the 

COM-B model (Michie, van Stralen & West, 2011) the issue was felt to be most relevant to, 

there were areas where this was less clear than others. Using the TDF for both data collection 

and data analysis also made it difficult to identify which domains were of most importance 

for the behaviour being studied. Encouraging participants to discuss areas they may not have 

considered had they not been prompted is useful but may remove prioritisation of key areas 

which need to be addressed by an intervention (Lawton et al., 2016). This can be seen in the 

results of the needs analysis, with data coded to the majority of TDF domains and no clear 

domains emerging as more influential for these behaviours. Nonetheless, this has allowed for 

the design of a complex intervention which addresses several specific barriers to smoking 

cessation and engaging with support to quit across a range of components. 
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8.2.2 BCTs used in the intervention 

Chapter 6 describes the BCT content of the intervention (see Section 6.5.3). This can be seen 

in Table 6.5 and Table 7.5. In total, 40 BCTs were selected for the intervention as a whole, 

and these were spread across each of the intervention components. The website contains 32 

BCTs, text messages contain 13 BCTs, the lip balm/midwives script contains 6 BCTs, and 

the addition to the first appointment contains 2 BCTs. The addition to the end of the first 

appointment with the SSiPS was the only component to use the BCTs ‘Review behaviour 

goals’ and ‘Commitment’. BCTs which were found in all remaining components (lip balm, 

midwives’ script, text messages and website) were: ‘Social support (unspecified)’; 

‘Information about health consequences’; ‘Social comparison’; and ‘Credible source’. The 

only BCTs provided by text messages alone were: ‘Problem solving’; ‘Action planning’; and 

‘Feedback on behaviour’. For the website alone, 23 BCTs were coded, including: 

‘Information about antecedents’; ‘Reattribution; ‘Information about social and 

environmental consequences’; ‘Comparative imagining of future outcomes’; ‘Self-reward’; 

‘Reduce negative emotions’; ‘Restructuring the social environment’; and 

‘Framing/reframing’. The different components and multi-platform delivery of the 

intervention allowed for a range of BCTs to be incorporated into the intervention to target 

identified barriers to stopping smoking and engaging with support. However, some 

discrepancy regarding the ideal number of BCTs to use in an intervention remains. 

As indicated in Section 8.1.2, the systematic review described in Chapter 3 found that 

interventions which appeared to use a larger number of BCTs produced a greater effect (see 

Section 3.5.2). However, whilst existing research supports this finding, other evidence has 

reported that using a small number of BCTs can be more effective for behaviour change in 

lower socio-economic groups (Michie et al., 2009a), indicating that no firm conclusions can 

yet be made. There are various factors which could affect this, relating to the complexity of 

the intervention, the platform of delivery, or the target behaviour. More research is required 

to ascertain whether there is an optimum number/combination of BCTs for pregnant smokers, 

particularly using a digital format. Quality of delivery of BCTs is also likely to be more 

important for assessing effectiveness than the number of BCTs used. An evaluation of use of 

the BCT ‘Goal setting’ by advisors in a sample of quit-line pre-quit date sessions revealed 

that whilst the BCT was delivered to all adult smokers in the sample, quality of delivery 

varied and was generally found to be low (Lorencatto et al., 2016). Higher quality goal 

setting, as determined by a rating scale developed from guidance documents and treatment 
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manuals, was strongly associated with a greater chance of smokers attempting to quit 

(Lorencatto et al., 2016). Whilst an intervention may deliver a BCT, the quality of delivery 

may vary, particularly if the intervention relies on some element of personal delivery. This 

also links to fidelity of BCT use in interventions, which is discussed further in Section 8.2.5. 

8.2.3 Limitations of BCT coding 

As highlighted in Section 3.5.5 of this thesis, there are some limitations to synthesising the 

effectiveness of BCTs across studies. BCTs may be confounded with other contextual factors 

related to the intervention, which may be contributing to the observed effect (Peters, de Bruin 

& Crutzen, 2013). It has been argued that meta-analyses tend to overlook the fact that BCTs 

have ‘parameters for effectiveness and that methods can interact with each other’ (de Bruin, 

Peters & Crutzen, 2015: 2). For example, BCTs which aim to increase perception of risk in 

order to elicit behaviour change, including ‘Salience of consequences’, also need to address 

self-efficacy and perception of threat in order to have an effect (Peters, Ruiter & Kok, 2013). 

Similarly, if evaluations of interventions do not explore the fidelity of BCT delivery, there is 

no guarantee that an intervention delivers BCTs in practice as described. Interventions may 

not deliver BCTs as intended due to intervention complexity, challenges in delivering BCTs, 

a lack of appropriate training and tailoring to individuals (Hardeman et al., 2008). 

It is essential that intervention developers identify how the determinants of behaviour change 

are addressed in an intervention in order to allow for full evaluation of fidelity, as well as 

replication of effective intervention components (Michie et al., 2013). This is a key stage of 

the BCW, although some challenges with this element of the design process were faced 

during the development of the intervention described in this thesis. As discussed in Section 

6.6.2, mapping BCTs to intervention functions was not always an easy process, with a large 

number of BCTs to choose from to address certain barriers to the behaviours of smoking 

cessation, engaging with support, or both. The BCT v1 taxonomy (BCTTv1) does not include 

an assessment of the ‘mechanisms of action’ of how BCTs mediate behaviour by acting upon 

certain psychological, social or physical processes (Connell et al., 2018: 1), nor does it 

include an assessment of the context in which effectiveness is likely (de Bruin, Crutzen & 

Peters, 2015). Intervention designers, at present, rely on use of theory, reference to existing 

literature and common sense to decide which BCTs to utilise, which can be highly subjective 

(Connell et al., 2018). Without guidance on the effectiveness of BCTs, an intervention 
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developer may select BCTs which prove inappropriate for a given context or population, 

leading to the design of weak interventions (de Bruin, Crutzen & Peters, 2015; Peters, de 

Bruin & Crutzen, 2015). Whilst the BCTTv1was not designed to provide detail regarding 

efficacy of BCTs (Michie, Johnson & Johnson, 2015), it would benefit from linking to 

knowledge of the context under which BCTs are likely to provide the most benefit (Michie et 

al., 2017a). 

8.2.4 The Human Behaviour Change project 

The development of an ‘ontology of behaviour change interventions’, which links BCTs with 

their behavioural determinants and provides details of the effectiveness of BCTs is in 

progress (Michie et al., 2017a). This may improve some of the issues described in Section 

8.2.3 above for future intervention development and for future versions of the BCT 

taxonomy. The Human Behaviour Change Project (HBCP), which was under development at 

the time of writing, offers much promise for the field of behavioural science. This project 

aims to use Artificial Intelligence to build a system which extracts and synthesises 

information from behaviour change literature (Michie et al., 2017a). The purpose of this 

system is to enable the user (intervention designers, policy makers, researchers and the 

general public) to ask questions regarding why and how behaviour change interventions 

work, in what context and for which populations (Michie et al., 2017a; Michie et al., 2018). 

As a part of this project, a literature synthesis and expert consensus work have been carried 

out to link BCTs with mechanisms of action (Carey et al., 2018; Connell et al., 2018), 

addressing some of the issues discussed in Section 8.2.3. From this work, online resources 

have been developed. These include ‘The Theory and Techniques Tool’ (https://theoryand 

techniquetool.humanbehaviourchange.org/tool), which allows the user to see which BCTs 

have been linked to which mechanism of action. A list of published intervention papers and 

reviews in which BCTs have been coded using the BCTTv1 has also been developed 

(www.bct-taxonomy.com/interventions). These resources can enhance the development and 

evaluation of interventions which aim to change behaviour, and could improve evaluation of 

intervention fidelity by enabling examination of whether individual BCTs are working as 

intended. 

www.bct-taxonomy.com/interventions
https://techniquetool.humanbehaviourchange.org/tool
https://theoryand
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8.2.5 Fidelity of BCT delivery 

Interventions need to be evaluated to ascertain whether BCTs are being delivered in practice 

as described within the intervention protocol. A study exploring BCT delivery in an 

intervention aiming to change physical activity, diet and body mass index (BMI) by 

participants with Type 2 diabetes found that only 36% of participants reported using all 16 

BCTs included in the intervention; higher BCT use was associated with higher weight loss 

(Hankonen et al., 2015). The authors recommended that future intervention evaluations 

assess if and how participants use BCTs specified within the intervention (Hankonen et al., 

2015). In the meta-analysis presented in this thesis, included studies did not provide details of 

BCT delivery fidelity (see Section 3.5.5). However, fidelity of delivery for digital 

interventions may be less important than for other modes of delivery if they do not rely on a 

researcher or healthcare professional to implement consistent delivery. Digital interventions 

have the potential to offer high fidelity of delivery (Moller et al., 2017), although 

effectiveness is likely to be dependent upon whether the intervention produces an appropriate 

level of engagement (Michie et al., 2017b). 

8.3 Engagement with digital interventions 

Unlike traditional face-to-face behavioural interventions, engagement with digital 

interventions may be too limited to facilitate behaviour change (Michie et al., 2017a). For 

example, a cursory glimpse at certain pages of the website developed in this thesis may not 

provide enough exposure to BCT content. Research has shown that people require motivation 

in order to engage with digital interventions (O’Connor et al., 2016; Perski et al., 2017). One 

of the advantages of this intervention is in the multiple components which aim to promote use 

of the website. Providing midwives with a script to direct promotion of the website to 

pregnant smokers provides face-to-face prompts and encouragement. Providing a lip balm to 

women which shows the website URL also acts as a physical prompt to encourage women to 

engage with the website. Finally, the initial text messages sent by advisors to women who are 

referred to the SSiPS contain the website URL and directions to look at the website, acting as 

reminders which can help promote engagement with digital interventions (Perski et al., 

2017). These elements should help to motivate women to use the website, which could in turn 

facilitate engagement with the SSiPS. 
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Research has found that interventions which include peer support, which is emotional, 

practical and social support provided by non-professionals to encourage behaviour change, 

can help to engage participants or service-users seen as ‘hard to reach’ (Sokol & Fisher, 

2016). Therefore, an element of peer support is provided on the website. A specific page 

provides testimonials regarding the effectiveness of the SSiPS and the friendly and non-

judgemental approach they take. The top of this page houses two videos, which were from 

the original Quit4Baby website, where two women talk about their experience of quitting 

smoking through the SSiPS and demonstrating how other women can do this too. At the 

bottom, hand-written quotes with a testimonial relating to each SSiPS advisor are presented. 

However, although accessing this page may help to engage some women into the SSiPS, this 

relies on women using the website from the outset. One text-message provides the direct link 

to the area of the website housing the videos, which is specifically intended for women who 

have not replied to earlier messages from the SSiPS. If women who are ‘hard to reach’ do not 

engage with the intervention and therefore with the SSiPS, this may increase the inequalities 

which already exist within the service regarding engagement rates from different areas of the 

region (Michie et al., 2017b). The aim of the intervention is to encourage engagement by 

women from different backgrounds and not to increase the digital divide, as discussed in 

Section 3.5.1. Further assessments are required to ensure that this digital intervention is not 

predominantly used by women from higher income and education backgrounds who may 

already be most likely to engage with the service, or to stop smoking in pregnancy without 

further support. 

Further mixed-methods research would be required in order to assess the extent to which 

women from different backgrounds engage with components of the intervention (Yardley et 

al., 2016). As the website is the main digital component, an analysis of website usage data, 

including which pages are looked at the most frequently and infrequently, would provide 

insight into which BCTs users are exposed to. Qualitative research can explore perceptions 

and experiences of use of intervention components and whether the intervention is being 

delivered and used as intended (as discussed in Section 8.2.5). Quantitative research could 

provide standardised questions and answers regarding practical use of the intervention 

(Yardley et al., 2016). 
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8.4 Ethical considerations 

8.4.1 Difficulties recruiting pregnant smokers 

A common challenge in pregnancy smoking cessation research concerns the recruitment of 

pregnant smokers (Ingall & Cropley, 2010). Issues which are likely to impact upon 

recruitment include not wanting to disclose a smoking status due to the stigma surrounding 

smoking in pregnancy, and due to guilt and shame about smoking whilst pregnant (Tod, 

2003). Problems with recruiting pregnant smokers for the studies described in this thesis were 

discussed in Section 5.4.3. Due to ethical guidance restrictions placed upon the study 

described in Chapter 5 of this thesis, recruitment materials for pregnant smokers were not 

permitted to mention the provision of gift vouchers as a thank you for participation, as this 

was felt to provide too much enticement to participate. This may have impeded initial 

recruitment, as other research recruiting pregnant smokers has found incentives to be 

beneficial (e.g. Leavitt et al., 2017). Whilst many women agreed to participate when asked by 

their SSiPS advisor, and completed consent forms, two declined participation when contacted 

by the researcher and eight women did not answer their phone or return voicemail messages. 

This issue of not answering the phone or returning voicemails has been found to be a barrier 

to recruitment of pregnant smokers in other research, possibly due to reluctance to answer 

calls from unknown or blocked numbers, lack of credit for returning calls, and also the 

‘taboo’ of smoking in pregnancy may result in women change their minds about participation 

(Papachristou, 2017: 153). For the research in this thesis, once women had been successfully 

contacted by the research team, all participants were keen to help and enthusiastic about 

being able to participate in further stages of the research, making recruitment for the 

acceptability study described in Chapter 7 more straightforward. 

Further recruitment issues were faced through midwifery services who acted as gatekeepers. 

The PhD candidate attempted to develop initial relationships within midwifery services 

across the three trusts in Warwickshire which provide these services, meeting with heads of 

midwifery in two trusts to discuss the research. The PhD candidate also spoke to a group of 

approximately 30 community midwives within one trust, providing information sheets and 

consent forms to pass on to pregnant smokers. However, no participants (pregnant smokers or 

midwives) were recruited from this endeavour. From informal discussion with two of the 

heads of midwifery, it was conceded that reluctance to engage in direct participation for the 

study detailed in Chapter 4 of this thesis was likely to be due to extensive time constraints 
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and the perception that the research would culminate in an intervention which would further 

take up their time. Conversely, the SSiPS were very keen to help from the outset and were 

much more interested in the aims of the research. This appeared to have a considerable 

impact upon recruitment, with only one participant recruited through midwifery compared to 

six through the SSiPS, plus numerous completed consent forms which did not convert to 

actual participation. This also reflects the practice of both services, with the sole focus of the 

SSiPS on smoking whilst midwifery services have multiple, competing priorities. As stated in 

other research, a lack of enthusiasm or empathy from healthcare professionals involved in 

recruiting pregnant smokers can impede upon recruitment to studies (Lowry et al., 2004). 

Developing strong relationships with healthcare professionals from the outset can therefore 

be of benefit for recruiting pregnant women to research studies (Frew et al., 2014). 

8.4.2 Issues that arose from interviews 

An ethical issue which arose from the interviews came from three pregnant women, who 

stated that their SSiPS advisor had discouraged them from using e-cigarettes. This runs 

contrary to Public Health England advice (see Section 1.7.2), which the SSiPS were known to 

be following. As advisors were also participants in this study, both pregnant participants and 

advisors were informed that their interview responses would be kept anonymous, yet the need 

to inform SSiPS managers became apparent as it was clearly influencing numerous women’s 

perceptions of the safety of e-cigarette use during pregnancy. This ethical dilemma was 

initially discussed with the supervisory team, without mention of any participant names. 

Following this discussion, information was fed-back in a general way to managers, without 

naming advisors but stating that the service policy regarding e-cigarettes may need to be 

reiterated. Recent research looking at how SSS deliver messages about the use of e-cigarettes 

in pregnancy reported that whilst a negative approach had been relatively common amongst 

services, new guidance has led to a change in these perceptions (Cooper et al., 2019). 

8.4.3 Importance of making an ‘informed decision’ 

A theme which emerged from the interviews with healthcare professionals (as described in 

Chapter 4 of this thesis) was the need to acknowledge that not all pregnant smokers want to 

stop smoking, and that it is their decision. However, every effort needs to be made to provide 

support and encouragement for quitting and to inform women of the risks, so they can make 

an ‘informed’ but not an enforced decision. This issue affected the selection of some 
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intervention functions and BCTs for the intervention. For example, the intervention function 

‘Coercion’ with connotations of punishment or cost for not quitting or not engaging was not 

seen to be appropriate for smoking in pregnancy or engaging with the SSiPS. It was felt to be 

more suitable to focus on ‘Persuasion’ and ‘Incentivisation’ where possible. BCTs which 

focus on threat, such as ‘Future punishment’ and BCTs from the group ‘Scheduled 

consequences’ were also not used. 

The ethical debate regarding whether pregnant smokers should be given the choice to be 

referred to the SSS has been mentioned in previous research. Sloan and colleagues (2016) 

found that some pregnant women were angry at not being given the choice to be referred. 

Naughton and colleagues (2018) reported how several healthcare professionals’ expressed 

concerns that women are being referred before they have decided that they want to stop 

smoking. In Warwickshire, implementation of Risk Perception intervention training may 

change the approach taken by a number of midwives, and indeed hospital staff, as the focus 

of this intervention is in dealing with smoking as part of routine care. Training encourages 

midwives to be assertive in their approach, with automatic referral to the Risk Perception 

intervention by women who do not engage with the SSS (Fendall et al., 2012). Changing the 

approach and treating smoking as a considerable risk to the health of the baby, like other 

health issues such as diabetes and obesity, may help to encourage women to engage with 

cessation services. 

8.5 Thesis strengths 

8.5.1 Role of Behavioural Science – collaboration with Public Health 

The intervention described in this thesis was designed in collaboration with Public Health 

Warwickshire, leading to the development of an evidence-based intervention which is being 

implemented into routine care. By carefully considering the current care pathway and what it 

provided for pregnant smokers, the team were able to produce an intervention which aims to 

enhance, rather than replace, existing services. Behavioural scientists working in academia 

worked alongside Public Health Warwickshire and health service professionals during each 

phase of intervention design, working collaboratively with services involved. Intervention 

stakeholders complemented the intervention design team, consisting of pregnant or recently 

pregnant smokers and SSiPS advisors. Their insight was sought for important phases of the 

intervention design (see Section 6.4.3). Involving the service user in the design is a particular 
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strength of this intervention, especially as digital interventions need to be developed with the 

end user from the start to ensure that they are designed to truly meet their needs (Yardley et 

al., 2016). Working with the SSiPS has also strengthened the design, allowing advisors to add 

their feedback and produce components that they are keen to implement into routine practice, 

therefore ensuring service ‘buy-in’ (see Section 8.7.1). 

8.5.2 Advantages over existing digital interventions 

The multi-platform intervention developed in this thesis has advantages over existing 

interventions in this area, making it easier to embed into current practice. Most other digital 

interventions which aim to increase smoking cessation in pregnant women are not clearly 

designed specifically to be built into current care pathways, but instead act as an adjunct to 

existing support. Examples include MiQuit (Naughton et al., 2012; 2017) and SmokeFree 

Baby (Tombor et al., 2016; 2018), which are described in more detail earlier in this thesis 

(see Table 3.1 for MiQuit and Sections 2.5.3 and 3.5.6 for SmokeFree Baby). These text 

message and app-based interventions both encouraged cessation from women who may or 

may not also be engaged with behavioural support from the SSS. The uptake of MiQuit was 

assessed in one antenatal clinic: leaflets promoting the service were placed into pregnant 

women’s maternity notes and posters and promotional materials were available in the 

antenatal clinic and ultrasound waiting area (Naughton et al., 2015). Whilst 4% of all 

pregnant smokers signed up to the service over a 9-month period, 45% of all women who 

activated MiQuit stopped using it prematurely (Naughton et al., 2015). Although these 

interventions offer promise for women who are reluctant to seek professional support to stop 

smoking, a possible issue with stand-alone digital interventions is that adequate user 

engagement must be facilitated in order to achieve behavior change (Michie et al., 2017b). 

This is particularly relevant for apps, which may require regular use in order to produce an 

effect. An evaluation of the SmokeFree Baby app reported considerable issues of low 

engagement, leading to a lack of effectiveness for increasing smoking cessation in pregnancy 

(Tombor et al., 2018). The intervention described in this thesis has multiple components 

using different platforms, including face-to-face advice and provision of a free-gift, which 

aim to work together to increase engagement with the SSiPS, rather than relying on a single 

component. 
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8.5.3 Focus of the intervention 

Focusing on engagement with the SSiPS as opposed to smoking cessation directly is another 

strength of this intervention and a novel feature of research addressing smoking in pregnancy. 

As identified in Section 1.6.5, SSiPS can be effective for smoking cessation but the issue of 

low engagement and availability of tailored services is common. As Warwickshire has a 

SSiPS, it became clear that increasing engagement with this service would be beneficial for 

reducing rates of smoking during pregnancy in the region. The intervention’s multi-faceted 

approach also adds to its distinctiveness, as discussed in Section 8.1.3 and 8.5.2. 

8.6 Thesis limitations 

8.6.1 Reliance on women seeing a midwife during early pregnancy 

There are a number of limitations with the intervention. As the intervention has been 

incorporated in routine care, it is based on the assumption that pregnant women attend their 

first midwife appointment during early pregnancy, ideally by 10-weeks (NICE, 2008). Any 

women who delay seeing a midwife or who do not see a midwife until late pregnancy or even 

delivery may never know about, or receive delayed referral to, the service. Without engaging 

with a midwife or the service, it is unlikely that pregnant smokers would be made aware of 

the website. Women who do not find out that they are pregnant until their pregnancy has 

progressed into the second trimester may miss the chance to engage with support before the 

optimum period for quitting prior to 15-weeks gestation (see Section 1.4.5). This is 

particularly relevant for pregnant smokers, as some data has shown that women who smoke 

attend their first antenatal appointment later (13 weeks) than non-smokers (12 weeks) and 

have fewer antenatal care visits (Australian Institute of Health and Welfare, 2018) (also see 

Section 1.5.4). In the UK, an estimated 2.8-16% of pregnant women attended for booking 

with antenatal care after 18-20 weeks (Haddrill et al., 2014). Reasons for late booking include 

not being aware of the pregnancy, avoiding recognition of the pregnancy due to fear, and 

professional or system failures (Haddrill et al., 2014). Women who do not speak English are 

also more likely to present for booking late in England, possibly due to a lack of awareness of 

the importance of attending antenatal care or not knowing how to navigate the healthcare 

system (Hatherall et al., 2016). As intentions to stop smoking have been reported to decline 

as the pregnancy progresses (see Section 1.5.5), it may be important for women to be 

provided with information about the risks of smoking during pregnancy and the SSiPS as 

early into their pregnancy as possible. Obtaining other ways of promoting the service and the 
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website beyond antenatal care would be of benefit. Another advantage of this would also be 

to promote the service and website to women who are not yet pregnant but are considering 

becoming pregnant, to raise their awareness of the available options. 

8.6.2 Health inequalities 

The discrepancy between access to the SSiPS in the region, with lower levels of engagement 

in the north and higher levels in the south, may not be addressed by the intervention. To try 

and tackle this issue, the intervention is primarily being implemented in the north as this is 

where the need is greatest. However, as mentioned in Section 8.3, some women may face 

barriers to accessing the website through the URL in text messages due to limited or no 

internet access, and/or may not have a smartphone which can connect to the internet. Due to 

high access rates discussed in Section 3.5.1, this is likely to be relevant to a minority of 

women, but this minority may be concentrated to one area of the region. Future evaluation 

work needs to focus on this to assess how well received and utilised the intervention is across 

the region. The website and text messages are in English, which may not be helpful for 

pregnant women who do not have a good grasp of the English language. Although this was 

not commonly mentioned in interviews as a barrier to the provision of support in the region, 

it is an area of concern. Options for translating the website into other languages which are 

commonly spoken in certain areas of Warwickshire, such as Polish, were discussed during 

intervention design meetings, although this was not currently feasible due to the costs 

involved. If the website proves to be effective for increasing engagement with the SSiPS, it 

may be beneficial to further explore this avenue. 

8.6.3 Lack of intervention effectiveness data 

As Public Health Warwickshire wanted to implement the intervention as soon as possible, 

and due to funding and time restraints, there was no option to pilot the intervention to explore 

effectiveness before implementation into practice. Whilst a randomised controlled trial (RCT) 

is recognised as the ‘gold standard’ for evaluating intervention effectiveness, a randomised 

design is not always feasible, particularly when the intervention is already being applied in 

practice (Craig et al., 2008). Early effectiveness data can be assessed by the SSiPS, 

comparing monthly service engagement figures to data collected prior to implementation of 

the intervention, and also comparing data across the region. Whilst this cannot guarantee that 

any changes are due entirely to the intervention, it would provide a good indication of 
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whether to implement the intervention in other areas of Warwickshire. A similar evaluation 

efficiently explored the impact of applying an opt-out referral pathway and CO monitoring of 

all pregnant women at their booking-in appointment across one NHS Trust, comparing 

numbers of pregnant women referred to the SSS in a 6-month period before implementation 

(May-October, 2012) to referrals in a 6-month period after implementation (May-October, 

2013) (Campbell et al., 2016). Further evaluation options are discussed in Section 8.8.1. 

8.7 Recommendations for policy and clinical practice 

8.7.1 Practical recommendations for collaborative work 

Figure 8.1 Practical recommendations for collaborative working 

- Develop links with representatives of relevant services and service providers to discuss local needs. 

Allow time to develop rapport and understanding of how the service works. 

- Assess and map out current practice. 

- Carry out early scoping work to identify areas for concern. Discuss with stakeholders any initial 

areas of concern they have and where they think the most benefit would be felt (to encourage 

stakeholder buy-in to the proposed work). 

- Identify an appropriate theoretical framework to explore the needs of services involved and service 

providers, as well as end-users needs. This can be done through qualitative work for a deeper insight 

into current practice. 

- If designing an intervention/programme, set up regular meetings with representatives of relevant 

services and providers to discuss key issues. 

- Involve the end-user (and service representative) in each step of intervention design. 

- Ensure end-user and service representative feedback is provided on the final prototype of the 

intervention/programme and usability testing. 

One of the main advantages of the intervention which has been developed in this thesis is the 

collaborative approach with stakeholders. This has been highlighted as an important step for 

designing digital interventions which are to be implemented as part of routine care (Ross et 

al., 2018). As discussed in Section 8.5.1, members of the supervision team for this PhD, and 

the PhD candidate, are affiliated with Public Health Warwickshire. This collaboration 

between academic experts from Coventry University and Public Health Warwickshire has 

been praised in a recent Public Health report, which highlights how application of 

behavioural science can help to improve health in England (Public Health England, 2018b) 

(see Section 8.1.2). This thesis has highlighted the benefits of a collaborative approach to 
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intervention design with existing services. Figure 7.2 shows how the intervention has been 

embedded into current practice and Figure 8.1 above shows a summary of practical 

recommendations for working in this way. 

8.7.2 Complying with NICE guidance 

The findings from this thesis reiterate that healthcare professionals need to provide a 

consistent message regarding both the risks of smoking in pregnancy and the importance of 

engaging with support to stop smoking. Although Chapter 5 of this thesis has highlighted that 

advising women about the dangers of continuing to smoke in pregnancy is unlikely to have a 

direct impact on stopping women from smoking, it may motivate them to access or engage 

with support. In order for midwives to comply with NICE guidelines and to be able to 

identify and refer pregnant smokers to the SSS (NICE, 2010), all midwifery staff need to be 

aware of the risks of smoking in pregnancy and the benefits of quitting. They also require 

detailed knowledge regarding the availability of support. However, time constraints, a lack of 

knowledge about the risks of smoking in pregnancy, and a lack of confidence in approaching 

the subject may impede CO monitoring and referring pregnant smokers to the SSS. The 

intervention proposed in this thesis aims to address these barriers. Providing midwives with a 

lip balm to give to all pregnant smokers can serve as a prompt to approaching the subject. 

The script builds on this by providing concise guidelines on how to discuss the risks of 

smoking in pregnancy, the benefits of quitting, and the value of using the SSS. 

Further work could help to tackle the deep-routed issues across the broader midwifery 

service. Training needs to be delivered in the right way, with discussion of smoking 

promoted as part of routine care, as it is for the Risk Perception intervention (see Section 

8.7.3). If this is delivered to all midwives, regardless of the context in which they work, this 

could help to improve midwives’ self-efficacy in approaching the subject with women. An 

in-depth exploration of the current system, from student midwife training to clinical policies, 

would also be advantageous and may highlight ways in which existing services can be altered 

to allow midwives more time for discuss smoking in pregnancy with pregnant smokers. 

Although this is of particular concern for midwifery services, other healthcare professionals 

also have a duty of care to discuss smoking with pregnant women. Looking specifically at the 

role of sonographers, these healthcare professionals may want to provide reassurance to 
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pregnant women that their baby appears to be developing normally, but this may be construed 

by women still smoking as justification for continued smoking. NICE guidance recommends 

that all healthcare professionals who form part of the maternity team, including sonographers, 

ask their patient if they are a smoker and refer on to SSS where required (NICE, 2010). As an 

increasing number of local authorities start to implement the Saving Babies’ Lives Care 

Bundle (see Section 1.6.3), more regular growth scans are likely to be offered to pregnant 

women who smoke and are classed as having a ‘high risk’ pregnancy. This is an opportunity 

where other healthcare professionals who interact with pregnant smokers, including 

sonographers, could benefit from completing the ‘Very Brief Advice on smoking’ e-learning 

module delivered by the National Centre for Smoking Cessation Training (NCSCT, 2014b). 

Attending mandatory annual training delivered by the SSiPS, in trusts where this is provided, 

to learn what the SSS is and how to refer women to local services could also help to provide a 

consistent message throughout antenatal care. 

As discussed in Section 1.5.2 of this thesis, interventions have thus far proved inconclusive in 

terms of focusing on the smoking behaviour of pregnant women’s partners. NICE guidance 

currently recommends that local NHS services provide support for partners of pregnant 

women with whom they engage and give advice to other household members (NICE, 2010). 

This could be expanded on by existing SSS by providing continuous support and advice for 

the whole household. An initial appointment with the SSS could involve a supportive 

discussion with all adults in the house regarding the risks of continued smoking and the 

benefits of cessation for the baby, mother and other household members. Further support 

could then be provided to all smokers in the household to help them to quit smoking and to 

encourage the pregnant woman to quit and stay quit. This approach could help to reduce 

postnatal smoking relapse. Targeting the household rather than focusing primarily on 

abstinence from the pregnant woman alone could also improve the environment for all 

household members (Pogodina et al., 2009). 

8.7.3 Risk Perception intervention 

An original contribution to knowledge offered by this thesis is in providing the first 

exploration of use of the Risk Perception intervention in practice. Whilst implementation of 

the Risk Perception intervention was in the early stages when interviews took place, it 

appears to have had an unexpected impact on both midwifery services and the SSiPS. 
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Midwives who had attended training expressed having more knowledge about the risks of 

smoking in pregnancy and appeared more confident in broaching the subject with pregnant 

women. The SSiPS had initially seen a dramatic increase in referrals, although at the time of 

interviews these had not led to many more women actually engaging with the service. As 

discussed in Section 1.6.6, there currently appears to be a discrepancy between the 

effectiveness of this intervention in the north of the region, where the need is greatest due to 

the lowest uptake of the SSiPS, and the south of the region. Further work is required to assess 

the extent to which this intervention is effective for increasing engagement with the SSiPS in 

order to make recommendations regarding the true value of this intervention. 

8.8 Future directions 

8.8.1 Evaluating intervention effectiveness 

As discussed in Section 8.2.3, examining effectiveness of interventions is important. 

Although beyond the scope of the current thesis, future evaluation of the intervention would 

be advantageous. Effectiveness data, in terms of engagement with the SSiPS and numbers of 

women achieving successful quits, will be assessed regularly through the SSiPS. Quit4Baby 

website process data will also be examined, with monthly reports produced by Public Health 

Warwickshire. More specifically, an overview of unique hits to the Quit4Baby website 

landing page and the average duration spent on this page will be provided. Use of individual 

pages, duration spent on individual pages and the path the user takes on the website to reach 

these pages will also be assessed. Further data provided by analytics will include: device type 

used to access the website, such as PC or laptop, tablet or mobile device; and details of where 

website traffic comes from, for example directly typing in the URL or following links from 

social media or other Warwickshire council websites. 

Examination of website analytics could be enhanced by implementing a process evaluation, 

following MRC guidance which was developed for evaluating public health interventions 

(Moore et al., 2015). This could involve a mixed-methods approach (Yardley et al., 2016). 

Qualitative interviews and observations, such as asking pregnant women about their use of 

intervention components and discussing implementation with SSiPS advisors and midwives, 

could be combined with an analysis of quantitative process data. This could include survey 

questions regarding the fidelity, frequency of use and reach of intervention engagement. As 

stated by Michie, Atkins and West (2014: 221): ‘Not measuring fidelity when evaluating 
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interventions can lead to spurious results’. Therefore, assessing whether the intervention is 

delivered as intended, particularly by midwives at the start of the process, is a key 

requirement of intervention implementation. 

8.8.2 Ongoing smoking in pregnancy research 

At the time of writing, a National Institute for Health Research (NIHR) local collaboration 

group, Collaboration for Leadership in Applied Health Research and Care (CLAHRC), were 

working on a project to enhance NHS behavioural support (CLAHRC, 2019). This project 

aimed to develop a core set of BCTs, which can be applied to NHS SSS through training 

provided by the NCSCT, in order to encourage pregnant women to stop smoking (CLAHRC, 

2019). From this project, a modified Delphi study exploring expert consensus on the barriers 

to smoking cessation in pregnancy has so far shown that whilst social norms are a 

considerable barrier to smoking cessation in pregnancy, few effective BCTs currently address 

this issue (Campbell et al., 2018). Involving partners or significant others in the quit attempt 

could be of benefit, and more ways to address barriers to cessation surrounding social norms 

are needed (Fergie et al., 2019). If this project succeeds in improving the face-to-face support 

provided by local SSS by incorporating effective BCTs into sessions, this could complement 

the work described in this thesis. Increasing engagement with services, which have been 

enhanced by behavioural scientific evidence, would be even more valuable. 

8.8.3 Addressing social norms 

An important area for further research highlighted by this thesis and other work is in 

exploring ways to address social norms (Campbell et al., 2018; Fergie et al., 2019). This 

would be of particular value considering the fact that smoking prevalence tends to be higher 

amongst pregnant women from lower socio-economic backgrounds (Riaz et al. 2018). Whilst 

interventions can aim to reframe women’s perceptions of the risks of smoking in pregnancy, 

they cannot change the social context in which a pregnant smoker lives. Research has shown 

that social influences play a role in postnatal smoking relapse for women who stopped 

smoking whilst pregnant. Being a non-smoker who is no longer pregnant in a social network 

of smokers can be a challenge, with a lack of support from friends and family for a non-

smoker status (Nguyen et al., 2012). As peer support is so important, an intervention which 

focuses on providing support for pregnant women from other pregnant women and women 

who stopped smoking in their pregnancy may be worth exploration. Existing research 
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synthesising the effect of peer support for increasing smoking cessation highlighted that the 

effect of this type of intervention was unclear (Chamberlain et al., 2017). However, for 

certain populations, particularly women heavily influenced by their social environment, there 

may be a role for one-to-one peer support to encourage women to engage with support to stop 

smoking. 

8.9 Conclusion 

This thesis describes the design and development of a unique and original intervention, using 

the BCW, to improve engagement with the Warwickshire Stop Smoking in Pregnancy 

Service. The intervention has been systematically designed with healthcare professionals 

routinely involved in providing care to pregnant women who smoke, the co-ordinator of the 

SSiPS, the commissioner of the service, pregnant women who smoke or recently stopped 

smoking, and health psychologists and behaviour science experts. Building on the existing 

service has helped to enhance components of the care pathway for pregnant smokers, creating 

an intervention which can be embedded and implemented quickly and easily. Raising 

awareness of the non-judgemental and friendly support on offer through the SSiPS should 

encourage more women to engage with support from the SSiPS. Ultimately, if more pregnant 

smokers engage with the SSiPS, this is likely to result in higher numbers of quitters in the 

region, and therefore lower amounts of smoking at time of delivery. Even a small reduction 

will have a positive impact on maternal health and the wellbeing of infants born in the region. 
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Appendix A1: Risk Perception Intervention 

Notes from training delivered by Lisa Fendall, Warwickshire 

Problems with the current care pathway 

Without routinely implementing NICE guidelines of carbon monoxide (CO) testing and opt-out 

referral at booking-in appointment, which varies across the country, not all women are currently being 

targeted and referred into the Stop Smoking Service (SSS). At the initial booking appointment, it is 

important for midwives to take away the choice of being referred – e.g. if they say to a pregnant 

smoker ‘I can send this referral form over’, the woman is likely to decline. Some women are advised 

to cut down by their GP/other health prof. The drawbacks of cutting down include a tendency to result 

in compensatory smoking and becoming more efficient at smoking fewer cigarettes. The main barriers 

to attending SSS include: fear of being judged; personal experience of previous ‘healthy’ pregnancies 

being trusted above the facts; cutting down being seen as good enough; and smoking as stress relief, 

especially for women who have mental health problems. 

Risk Perception Intervention - overview 

The Risk Perception Intervention is based on a concept developed by midwives from years of 

working with pregnant women who smoked in Rotherham. It is not evidence-based and faced 

problems getting the project set-up because of this. It is a hard-hitting, information-based consultation 

about the risks of smoking in pregnancy, using visual aids, including: a CO monitor and computer 

software; toy baby with a placenta attached to it. It is for women who have not been referred to the 

SSS (if not implementing opt-out referral) or who have been referred but have not made an 

appointment and are still smoking at the 12-wk scan. The intervention is meant to be delivered by a 

trained, Risk Perception (RP) midwife, immediately after the 12-week scan, lasting 15-20 minutes. 

The aim is that these women will then engage with their local SSS and quit smoking. The intervention 

is being incorporated into routine care in numerous places. In Rotherham, 50% of women who went 

through the Risk Perception intervention then quit smoking through the Stop Smoking Service. This is 

a better quit rate than that of women referred in to the service directly from their booking 

appointment. A reduction in rates of smoking at time of delivery (SATOD) and decline in infant 

mortality over 18-month period have also been seen in Rotherham. (No controlled evaluation has 

been carried out as yet.) 

The intervention aims to address health inequalities and the national and regional disparity regarding 

women smoking during pregnancy. The Risk Perception intervention aims to capture all pregnant 

women who smoke, as long as they attend their dating scan (which almost all do). The idea is that 

attending intervention training and delivering the intervention will also increase midwives’ 
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confidence in talking to women about smoking. This can be done by normalising the intervention, 

emphasising that it is part of routine care. Midwives should discuss that they are really worried about 

the woman’s smoking and the health of their baby, stating that they would not be doing their job 

properly if they did not highlight the risks. The care pathway has to be in place, from commissioning 

down, so that all staff know that this intervention is happening in their hospital. Ideally, all Risk 

Perception women should be offered home visits from the SSS. 

Risk Perception Delivery 

The intervention focuses on the effect of smoking on the placenta and umbilical cord. The midwife 

explains the effects of a lack of oxygen to the baby, and the risk of placental abruption, using a visual 

aid with the doll and placenta. They also explain how everything the woman takes into her body 

travels through the placenta and cord and reaches the baby. They need oxygen to live, even in the 

womb, through their mother. The midwife illustrates how smoking is like squeezing the umbilical 

cord, asking the woman what they think happens to the baby. They usually then answer that baby 

won’t get all the oxygen they need. When the midwife then asks what that might mean, they answer 

(or the midwife does) that baby might die. CO monitoring: when the woman uses the CO monitor the 

CO level for the baby shows up on the laptop screen as green, amber or a red ring around the baby. 

Instructions for RP midwives: 

• Discuss how they need to make sure that the pregnant woman does not have a high CO level, 

from faulty appliances, car fumes, or (more commonly) cigarette smoke. 

• Tell women how problems can arise as early as conception, including cleft lip and heart 

defects. Links to previous pregnancies – what were you told about the risks last time. If 

nothing, or not a lot, say ‘I’m sorry that didn’t happen’, then provide the information. 

• Terminology: saying ‘small babies’ sounds cute and does not sound like a problem. Instead 

use: under-developed, weak, poorly. 

• Emphasise that it’s part of routine practice at this hospital to see the midwife if smoking, even 

if they say they don’t have time. ‘I’ll get into trouble if I don’t do this…’ 

• Risk perception women are likely to have more complex behaviours, e.g. other substance use, 

social behaviours. There will be resistance as women will not want to be there. Tell them 

what may be happening to their baby, do not ask if it is ok. Stop being apologetic. Remember 

it is part of routine care, part of the midwife’s role. 

• Show empathy: I’m really worried about this baby, I’d feel terrible if you walk away and I 

hadn’t given you all of the facts. The scan looks ok right now but I’m concerned that 

something might happen later on’. Emphasise ‘at this hospital we want our ladies to know the 

risks…’. Normalise: ‘We’re worried about all the babies of smoking women in our area’. 
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• If woman still refuses ‘treatment’ (think of SSS as treating the woman’s smoking) clarify that 

this is what they’re saying, discuss that this needs documenting and then say ‘if anything 

happens I’d hate it if you hadn’t been given all of the facts’. 

Problems with implementation in Warwickshire 

• Different trusts have different pathways for the 12-week scan. In the north of Warwickshire, 

the midwife makes the appointment for the woman’s 12 wk scan and see women after their 

scan for routine tests in the hospital. This makes it easier to send women though to Risk 

Perception. In the south, women make the appointment themselves and are seen only by 

sonographer who would have to send the women to the RP midwife. They have already come 

across problems with sonographers who do not want to send women, but they will have to if it 

is routine care for the hospital. 

• How will smokers be identified for Risk Perception at the scan? If the midwife is not present 

CO won’t be checked. Hopefully they will be able to book smokers into certain scan slots so 

they can go straight through to Risk Perception. 

• Training midwives to use QuitManager so they can refer women to SSS directly during Risk 

Perception and book an appt then and there. Unable to do this at present. 

• Nicotine Replacement Therapy (NRT): Issue over whether midwife will have access to a 

supply of NRT to give women then and there, but would need to have to have more 

knowledge of NRT before they can do this (NCSCT training). Possibility that midwife can 

give NRT as long as they explain that the SSS will explain how to use this etc. Need to 

finalise the details of NRT use/training, also evaluate this regularly and change as necessary. 

• FOR SSS: If woman declines appointment after referral advise her that as part of routine care 

her midwife will contact her again at a later date to discuss smoking in pregnancy. Do not tell 

her directly about Risk Perception before 12-wk scan. 

• Problems with software for CO monitoring on screen is not working as well with new CO 

monitors – levels don’t increase on the screen as woman blows into monitor, often have to 

plug into laptop once they have finished. 
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Appendix B1: Systematic Review Ethical Approval 

Certificate of Ethical Approval 
Applicant: 

Sarah Griffiths 

Project Title: 

The effectiveness of digital interventions in helping pregnant women to stop 
smoking: A systematic review 

This is to certify that the above named applicant has completed the Coventry 
University Ethical Approval process and their project has been confirmed and 
approved as Low Risk 

Date of approval: 

19 May 2016 

Project Reference Number: 

P41946 
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Appendix B2: Systematic Review PRISMA Checklist 

Section/topic # Checklist item Reported on
page # 

TITLE 
Title 1 Identify the report as a systematic review, meta-analysis, or both. 1 

ABSTRACT 
Structured summary 2 Provide a structured summary including, as applicable: background; objectives; data sources; study 

eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results; 
limitations; conclusions and implications of key findings; systematic review registration number. 

1 

INTRODUCTION 
Rationale 3 Describe the rationale for the review in the context of what is already known. 2-5 

Objectives 4 Provide an explicit statement of questions being addressed with reference to participants, 
interventions, comparisons, outcomes, and study design (PICOS). 

5 

METHODS 
Protocol and registration 5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if 

available, provide registration information including registration number. 
6 

Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years 
considered, language, publication status) used as criteria for eligibility, giving rationale. 

6-7 

Information sources 7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors 
to identify additional studies) in the search and date last searched. 

7-8 

Search 8 Present full electronic search strategy for at least one database, including any limits used, such that it 
could be repeated. 

Supplementary 
File 2 

Study selection 9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if 
applicable, included in the meta-analysis). 

8-9 

Data collection process 10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and 
any processes for obtaining and confirming data from investigators. 

8-9 
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Data items 11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any 
assumptions and simplifications made. 

8-9 

Risk of bias in individual 
studies 

12 Describe methods used for assessing risk of bias of individual studies (including specification of 
whether this was done at the study or outcome level), and how this information is to be used in any 
data synthesis. 

9 

Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means). 10 

Synthesis of results 14 Describe the methods of handling data and combining results of studies, if done, including measures 
of consistency (e.g., I2) for each meta-analysis. 

11 

Section/topic # Checklist item Reported on 
page # 

Risk of bias across studies 15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, 
selective reporting within studies). 

11 

Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if 
done, indicating which were pre-specified. 

11 

RESULTS 
Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons 

for exclusions at each stage, ideally with a flow diagram. 
11, Figure 1 

Study characteristics 18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, 
follow-up period) and provide the citations. 

12-14, Table 1 

Risk of bias within studies 19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 
12). 

15-16, Figure 
2, 
Supplementary 
File 4 

Results of individual 
studies 

20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data 
for each intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. 

16, Figure 3 

Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals and measures of 
consistency. 

16-18 

Risk of bias across studies 22 Present results of any assessment of risk of bias across studies (see Item 15). 16, Figure 4 

Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression 
[see Item 16]). 

17-18, 
Supplementary 
File 3 
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DISCUSSION 

 

 

 

  

                 
          

 

             
        

 

                
   

 

   

                 
    

 

 

Summary of evidence 24 Summarize the main findings including the strength of evidence for each main outcome; consider 
their relevance to key groups (e.g., healthcare providers, users, and policy makers). 

18-22 

Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., 
incomplete retrieval of identified research, reporting bias). 

23-24 

Conclusions 26 Provide a general interpretation of the results in the context of other evidence, and implications for 
future research. 

24-25 

FUNDING 
Funding 27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of 

funders for the systematic review. 
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Appendix B3: Systematic Review CINAHL complete search strategy 

Searching title and abstract 

Subject headings Keyword search 

1.Expectant mothers / pregnancy 1. pregnan* OR “expectant mother” OR 

“expectant wom#n” OR prenatal OR 

antenatal 

2. Smoking / Smoking cessation / smoking 

cessation programs / Tobacco products 

2. Smok* OR tobacco OR cigarette* 

3. Internet / social media/world wide 3.Telephone OR phone OR “mobile phone” 

web/telephone/smartphone/mobile OR “cell* phone” OR smartphone OR app 

applications/text messaging/electronic OR apps OR application* OR 

mail/computers hand-held/computers telecommunication OR eHealth OR “e 

portable/cellular phone/telehealth health” OR internet OR web OR “world 

wide web” OR digital* OR online OR “on 

line” OR computer OR laptop OR iPad OR 

tablet OR video OR DVD OR mHealth OR 

“mhealth” OR uHealth OR “uhealth” OR 

email OR “e-mail” OR “electronic mail” 

OR “text messag*” OR SMS OR 

“multimedia messag*” OR MMS OR 

“social media” 

4. Clinical trials / Randomized controlled 

trials / Quasi-experimental Studies / 

Experimental Studies 

4. “RCT” OR “randomi#ed control* trial” 

OR “experimental study” OR “quasi-

experimental” OR “clinical trial” 
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Appendix B4: Sensitivity Analyses removing study with self-reported outcome 

measures 

Study name Statistics for each study Odds ratio and 95% CI 

Odds Lower Upper 
ratio limit limit Z-Value p-Value 

Abroms et al. 1.506 0.890 2.548 1.526 0.127 
Cinciripini et al. 0.560 0.123 2.551 -0.749 0.454 
Ershoff et al. 0.688 0.357 1.324 -1.119 0.263 
Harris & Reynolds 0.389 0.032 4.796 -0.737 0.461 
Lawrence et al. 3.276 1.195 8.976 2.307 0.021 
Naughton et al. 2012 1.679 0.655 4.305 1.078 0.281 
Naughton et al. 2017 1.729 0.739 4.046 1.262 0.207 
Ondersma et al. 2.500 0.435 14.355 1.028 0.304 
Pollak et al. 2.000 0.162 24.663 0.541 0.589 
Price et al. 2.190 0.231 20.773 0.683 0.494 
Secker-Walker et al. 15.605 0.819 297.308 1.827 0.068 

1.447 0.975 2.148 1.836 0.066 
0.01 

Favours A Favours B 

0.1 1 10 100 

Q-Value Df (Q) P-value I-squared 
Random effects 
model 

13.33 10 0.21 24.96 

Appendix B5: Sensitivity analysis removing studies with high risk of bias 

Study name Statistics for each study Odds ratio and 95% CI 

Odds Lower Upper 
ratio limit limit Z-Value p-Value 

Abroms et al. 1.506 0.890 2.548 1.526 0.127 
Naughton et al. 2012 1.679 0.655 4.305 1.078 0.281 
Naughton et al. 2017 1.729 0.739 4.046 1.262 0.207 
Ondersma et al. 2.500 0.435 14.355 1.028 0.304 
Pollak et al. 2.000 0.162 24.663 0.541 0.589 

1.630 1.105 2.405 2.463 0.014 

0.01 0.1 1 10 100 

Favours A Favours B 

Q-Value Df (Q) P-value I-squared 
Random effects 
model 

0.37 4 0.99 0.00 
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Appendix B6: Sensitivity analysis removing study with high attrition rates 

Study name Statistics for each study Odds ratio and 95% CI 

Odds Lower Upper 
ratio limit limit Z-Value p-Value 

Abroms et al. 1.506 0.890 2.548 1.526 0.127 
Cinciripini et al. 0.560 0.123 2.551 -0.749 0.454 
Ershoff et al. 0.688 0.357 1.324 -1.119 0.263 
Harris & Reynolds 0.389 0.032 4.796 -0.737 0.461 
Herbec et al. 1.502 0.784 2.877 1.228 0.220 
Lawrence et al. 3.276 1.195 8.976 2.307 0.021 
Naughton et al. 2012 1.679 0.655 4.305 1.078 0.281 
Naughton et al. 2017 1.729 0.739 4.046 1.262 0.207 
Ondersma et al. 2.500 0.435 14.355 1.028 0.304 
Pollak et al. 2.000 0.162 24.663 0.541 0.589 
Price et al. 2.190 0.231 20.773 0.683 0.494 

1.389 1.032 1.869 2.169 0.030 
0.01 

Favours A Favours B 

0.1 1 10 100 

Q-Value Df (Q) P-value I-squared 
Random effects 
model 

10.80 10 0.37 7.38 

Appendix B7: Sensitivity analysis removing quasi-randomised trial 

Study name Statistics for each study Odds ratio and 95% CI 

Odds Lower Upper 
ratio limit limit Z-Value p-Value 

Abroms et al. 1.506 0.890 2.548 1.526 0.127 
Cinciripini et al. 0.560 0.123 2.551 -0.749 0.454 
Ershoff et al. 0.688 0.357 1.324 -1.119 0.263 
Harris & Reynolds 0.389 0.032 4.796 -0.737 0.461 
Herbec et al. 1.502 0.784 2.877 1.228 0.220 
Naughton et al. 2012 1.679 0.655 4.305 1.078 0.281 
Naughton et al. 2017 1.729 0.739 4.046 1.262 0.207 
Ondersma et al. 2.500 0.435 14.355 1.028 0.304 
Pollak et al. 2.000 0.162 24.663 0.541 0.589 
Price et al. 2.190 0.231 20.773 0.683 0.494 
Secker-Walker et al. 15.605 0.819 297.308 1.827 0.068 

1.322 0.978 1.786 1.818 0.069 
0.01 0.1 1 10 100 

Favours A Favours B 

Q-Value Df (Q) P-value I-squared 
Random effects 
model 

10.48 10 0.40 4.60 
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Appendix B8: GRADE Summary of Findings Table 
Summary of findings: 

Digital interventions compared to usual care or control group for smoking in pregnancy 
Patient or population: smoking in pregnancy 
Setting: Any 
Intervention: digital interventions 
Comparison: usual care or control group 

Outcomes Anticipated absolute effects* 

(95% CI) 
Relative effect 
(95% CI) 

№ of 
participants 
(studies) 

Certainty of the 
evidence 
(GRADE) 

Comments 

Risk with usual 
care or control 
group 

Risk with 
digital 
interventions 

Text-Message 
Interventions 
(Text) 
assessed with: 
CO 
reading/salivary 
cotinine 
follow up: mean 
3.75 months 

8 per 100 

12 per 100 
(8 to 17) 

OR 1.594 
(1.070 to 2.376) 

1133 
(4 RCTs) 

⨁⨁⨁⨁ 
HIGH a 

High quality evidence for text-
message interventions from 4 
included studies. 

 

 

 

     
   

             
   

 
 

   

  
   

 
    

 

 
 
 

 

  
  

 
 

 
  

 
 

  
 

  

  

  
    

  
    

 
   

 
      

  

 
 

 
  

  
  

   

  

  
    

  
    

 
  

 
  

  
      

  

 
 

 
  

 
 

 
 
  

  

  
    

  
    

 
   

 
  

 
   

   
  

 
 

 
  

  
  

 
 

 
  

  

  

   
    

  
  
  

 
   

 
  

    
     

    
  

 
 

 
  

 

 
 

  
  

  

  
    

  
    

 
   

 
  

      
    
   

      

 

Telephone 
interventions 
(Telephone) 
assessed with: 
Urinary cotinine 
level at 34 
weeks gestation 

23 per 100 

17 per 100 
(9 to 28) 

OR 0.688 
(0.357 to 1.324) 

231 
(1 RCT) 

⨁⨁�� 
LOW b,c 

Low quality evidence due to the 
inclusion of only 1 trial with low 
intervention uptake. 

Computer 
Interventions 
(Computer) 
assessed with: 
CO/urinary 
cotinine 
follow up: range 
2.5 months to 
4.5 months 

3 per 100 

8 per 100 
(4 to 18) 

OR 3.06 
(1.28 to 7.33) 

517 
(2 RCTs) 

⨁⨁⨁⨁ 
HIGH a,d 

High quality evidence for computer-
based interventions, although this may 
be limited as only 2 included studies 
used computer programmes. 

Video 
Intervention 
(Video) 
assessed with: 
CO verification 
or salivary 
cotinine 
verification 
follow up: range 
4 weeks to 10 
weeks 

8 per 100 

14 per 100 
(3 to 50) 

OR 1.903 
(0.316 to 
11.473) 

188 
(3 RCTs) 

⨁��� 
VERY LOW b,e,f,g 

Very low quality evidence for video 
interventions mainly due to incomplete 
implementation of the interventions, 
and low uptake. 

Website 
interventions 
(Website) 
assessed with: 
Urinary 
cotinine/self-
report 
follow up: range 
2 months to 5 
months 

22 per 100 

27 per 100 
(15 to 43) 

OR 1.348 
(0.656 to 2.769) 

217 
(2 RCTs) 

⨁⨁⨁� 
MODERATE h 

Moderate evidence, 1 of the 2 
included studies only reported self-
reported measures of cessation, whilst 
in the other only 2/3 of participants 
provided follow-up outcome 
measures. 
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Summary of findings: 

Digital interventions compared to usual care or control group for smoking in pregnancy 
Patient or population: smoking in pregnancy 
Setting: Any 
Intervention: digital interventions 
Comparison: usual care or control group 

Outcomes Anticipated absolute effects* 

(95% CI) 
Relative effect 
(95% CI) 

№ of 
participants 
(studies) 

Certainty of the 
evidence 
(GRADE) 

Comments 

Risk with usual 
care or control 
group 

Risk with 
digital 
interventions 

 

 

 

   

             
   

 
 

   

  
   

 
    

 

 
 
 

 

  
  

                     
 

 
     

    
                 

                        
      

            
                      

 

 
                

 
               

  
                   
        

   
       
                  

  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of 
the intervention (and its 95% CI). 

CI: Confidence interval; OR: Odds ratio 

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a 
possibility that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 

Explanations
a. Wide confidence intervals, suggesting small sample sizes. However, this was not judged to effect the quality of evidence across this domain as a larger 
sample size may have resulted in a larger effect-size. 
b. Incomplete intervention implementation, many participants in the intervention condition did not receive the full intervention 
c. Not likely to be able to make accurate comparison of intervention against control due to incomplete implementation of intervention 
d. One of the two trials was not fully randomised; uneven group sizes led to higher number of participants in intervention group than control 
e. Inconsistency in effect size across individual studies 
f. Heterogeneity may be substantial (51%) 
g. Very wide confidence intervals, suggesting very small sample size 
h. One of the two trials relied on self-reported smoking cessation, which may have inflated the true quit rate across all intervention arms 
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Appendix C1: Needs Analysis Ethical Approval 

Certificate of Ethical Approval 
Applicant: 

Sarah Griffiths 

Project Title: 

Smoking in pregnancy: the views and needs of pregnant women, midwives and the 
Stop Smoking in Pregnancy Service 

This is to certify that the above named applicant has completed the Coventry 
University Ethical Approval process and their project has been confirmed and 
approved as High Risk 

Date of approval: 

07 April 2016 

Project Reference Number: 

P40732 
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Appendix C2: Needs Analysis Approval from the Health Research Authority 

(HRA) 
Some materials have been removed from this thesis due to Third Party Copyright. 
Pages where material has been removed are clearly marked in the electronic 
version. The unabridged version of the thesis can be viewed at the Lanchester 
Library, Coventry University
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Some materials have been removed from this thesis due to Third Party Copyright. 
Pages where material has been removed are clearly marked in the electronic 
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Appendix C3 Needs Analysis Approvals from NHS Trusts 

Some materials have been removed from this thesis due to Third Party Copyright. Pages 
where material has been removed are clearly marked in the electronic version. The 
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Appendix C4: Needs Analysis Gatekeeper Letter 

Some materials have been removed from this thesis due to Third Party Copyright. Pages 
where material has been removed are clearly marked in the electronic version. The unabridged 
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Appendix C5: Needs Analysis 1 Participant Information Sheet 

Project Title: Smoking in pregnancy: the views and needs of pregnant women, midwives and the Stop 
Smoking in Pregnancy Service 

Project Lead: Sarah Griffiths, PhD Researcher, Coventry University 

What is the project and why is it taking place? 
This project is part of a PhD study on smoking in pregnancy, and the aim is to develop an intervention to 
reduce smoking in pregnancy. The purpose of this initial study is to find out what women who are pregnant 
think about smoking in pregnancy, what may help them or others to stop smoking, and what they think about 
Stop Smoking Services. As well as pregnant smokers, midwives and Stop Smoking in Pregnancy advisors will 
also be asked for their views on talking to and helping women who smoke in pregnancy, and what they think 
may help to further reduce rates of smoking in pregnancy. 

Can I take part? 
If you are a midwife or Stop Smoking Advisor, and see pregnant women who smoke as part of your 
professional duties you are suitable to take part in this study. 

Do I have to take part? 
Taking part in the project is completely up to you. If you do not want to participate you do not have to. 

What happens next? 
If you want to take part, you can either inform the researcher by filling in and signing the consent form, and 
returning this in the SAE provided. We would also ask you if you would be happy to identify any suitable 
patients you see who are pregnant smokers or recent ex-smokers, and to offer them a Participant Information 
Sheet: Pregnant Women which is similar to this one, and provides more information about the project. If any 
women you approach are interested in taking part they can have a face-to-face or a telephone interview. If 
they are interested in participating we would ask if you would be able to give the participant a Consent Form: 
Pregnant Women, on which they can indicate that they are happy to take part, and an SAE. The consent form 
can then be sent directly to the researcher in the SAE. You are under no obligation to provide patients with 
information about this study if you do not want to. If you do not want to be interviewed but would be happy 
to ask patients if they would like to be involved that would also be appreciated. 

continued overleaf… 
If you would like to participate in an interview, please complete the attached consent form, which will ask if 
you have read and understood this information sheet, that you understand the purpose of the research, that 
you have had the opportunity to ask questions and that you are happy for the interview to be audio-recorded. 
You can also mark on the consent form whether you would prefer to have a one-to-one interview (either face 
to face or by telephone), or to take part in a small focus group. Once complete, you can return the consent 
form to the researcher in the SAE provided. You will then be contacted by the researcher to arrange the 
interview for a mutually convenient time. If this is to be a face-to-face interview this will take place in a private 
room at your place or work, if this is possible. 

Are there any possible problems with taking part? 
The interview will take about 45 minutes. The questions are only related to smoking in pregnancy, you do not 
have to answer anything that you do not want to. If at any time you feel uncomfortable or want to stop the 
interview you can do so without having to give a reason. If you are a Stop Smoking in Pregnancy Advisor and 
are happy for the researcher to shadow your consultations, this would only be for an afternoon or part of an 
afternoon, and would be arranged to suit your work schedule. 
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Why might it be good for me to take part? 
You may find it helpful to talk about your thoughts and views in a friendly, non-judgemental and pressure-free 
environment. Your answers will help with an important PhD research project, and may also help to improve 
the provision of services for pregnant women. 

What if I have any questions or am unhappy about the project? 
If at any time you have any worries about something related to the project or would like more information, 
please contact the project lead using the contact details given on the next page. 

What will happen to my answers? 
Interviews will be audio recorded, if you are happy with this, and typed up word-for-word. Once transcribed, 
the recordings will be deleted securely. Electronic data will be kept on password protected computers on 
university premises and deleted once the project has been completed. Consent forms will be kept in locked 
cabinets on university premises. Your answers will remain anonymous (your name will not be used), and no 
one will be able to identify you from your answers. 5 years after the project has finished all remaining 
documentation will be destroyed safely and securely. 

The findings from the research, which may include anonymous quotes, may be presented at a 
continued overleaf… 

conference or published in a science research journal. However, we will not use your name or any other 
personal information about you. We would only break this confidentiality if we felt that either you or someone 
else was at risk of harm (this does not include smoking cigarettes or e-cigarettes). If you would be interested in 
receiving a summary of this research please let the researcher know. 

What if I change my mind later and don’t want to take part? 
If you change your mind at any time you can let the researcher know and they will remove your answers from 
their research. You do not need to provide a reason for changing your mind. 

Who has checked that the project is ok to go ahead? 
The project has been checked by Coventry University to make sure that the interview questions and other 
information are suitable for use. The Trust through which you are employed have also checked through the 
documents and given their permission for the research to take place within their NHS Trust. 

Some materials have been removed from this thesis due to Third Party Copyright. Pages where 
material has been removed are clearly marked in the electronic version. The unabridged version 
of the thesis can be viewed at the Lanchester Library, Coventry University
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Appendix C6: Needs Analysis 1 Consent form - Chapter 4 

Smoking in Pregnancy: Consent Form (Staff) 
Project Lead: Sarah Griffiths, Coventry University 

Please initial or tick box if you agree 

Would you prefer (please circle your preference) 
1. I have read and understand the Participant Information Sheet for the above study. I 

have had the chance to think about the information and ask further questions. 

2. I understand that I do not have to take part if I do not want to, and that I am free to 
withdraw from the project at any time without giving a reason. 

3. I understand that my name or other information will only be used to arrange the 
interview, and will remain confidential (not shown to anyone other than the project 
team), unless the researcher believes that there is a risk of harm to anyone (not 
including smoking). The answers I give in the interview will remain anonymous (my 
name will not be used). 

4. I give my permission for the researcher to contact me using my contact details given 
below, so that they can arrange the interview. I understand that these details will only 
be seen by the research team, and will only be used for interview purposes and then 
deleted. 

5. I agree (consent) for the interview to be audio-recorded. 

6. I agree (consent) to take part in the study. 

One-to-one interview Telephone interview Small focus group 

Name: 
…………………………………..……………………..……………………………………… 
…………………………………………….. 
Telephone number/work email: 
………………………………………………………………………………………………… 
………. 
Date: ………………………………………………. Signature: 
……………………………………………………………………………… 
Participant ID number (to be assigned by researcher): 
.………………………………..……………………………………. 
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Appendix C7: Needs Analysis 1 Interview Schedule 

Smoking in Pregnancy Interview schedule: SSiPS 
Title: Smoking in pregnancy: the views and needs of pregnant women and healthcare professionals 
Researcher: Sarah Griffiths 

Introduction: The general aim of the interview is to discuss your interactions with pregnant women who 
smoke, what procedures you have to follow and whether there are any things you think could be improved on in 
this area to help women to stop smoking. I am here to support you, and the purpose of this research is to try and 
find ways of both supporting pregnant women who smoke and supporting health professionals who have direct 
contact with these women. I am not here to judge you, so please feel free to be honest with your answers. 
Before we start the interview I just have a few things to check with you: 
Pre-interview questions/procedure 

1) Have you received and read the PIS? (obtain written consent if not already done so) 

2) Are you still happy to have the interview audio-recorded? This is only for analysis purposes and no one 
else will hear the recording. 

3) Do you have any questions? Are you happy to proceed with the interview? 

4) We can stop at any time, and you are entitled to withdraw any information provided without needing to 
give a reason. (Provide participant with unique id code in case they want to withdraw) 

That’s great, thank you. I’d like to start with some basic questions about you and your work: 
Demographic information 

1. Age 
2. How long have you been a SSiP advisor for? 
3. Which area do you work in? 
4. Partner/family/others smokes? 

Main interview 
I now have some more specific questions about your work with pregnant women who smoke, and about your 
practice with pregnant smokers. The questions are broken down into sections and it may seem like there is some 
overlap between the sections and what is being asked, but please just try to respond with whatever comes to 
mind. I am interested in your thoughts as they relate to your own practice and professional interactions with 
women who smoke, and I am also interested in your thoughts as they relate to the barriers and enablers of 
stopping smoking amongst pregnant women, so I will ask about each of these. I will go through each section 
and at the end I will ask if there’s anything more that you can think of or would like to add for each section. Are 
you ready to start? 

1. Set the scene: Tell me about the women you see who smoke. PROMPTS: How many women do you 
see who smoke? What do you say to them? What is the procedure you have to follow? Where do you 
see them? How long for? Do most manage to stop smoking? 

Psychological Capability 
Knowledge 

2. What is your experience of delivering stop smoking advice? PROMPTS: Do you use a manual or have 
your own way of delivering stop smoking advice? Do you personalise your advice/approach? 

3. To what extent do you think pregnant women would be more able to stop smoking if they could learn 
more about the benefits of stopping/the risks of continuing? PROMPTS: What do you think pregnant 
women know about the health risks of smoking in pregnancy? Do they know enough about the benefits 
of stopping smoking/risks of smoking? 

4. To what extent do you feel that the SSiPS helps to improve this knowledge? Do you think it makes an 
impact? 

Skills 
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5. What sort of skills do you think are required to discuss smoking in pregnancy with pregnant women 
who smoke? PROMPTS: patience, tact, calm approach, trust. Do you think these can be taught/part of 
job role? 

6. What sort of skills do you think pregnant women need to stop smoking in pregnancy? Are you able to 
help them with these? PROMPTS: things that can be taught, things that are innate 

Memory, attention and decision processes 
7. How often do you face mental/physical obstacles when talking to women about smoking in pregnancy? 

Is there anything that could improve this? PROMTS: e.g. not feeling it’s the right time, not feeling the 
woman is receptive enough, not having enough motivation yourself. Need longer consultations. 

8. In your experience, what do you think helps women to overcome any mental obstacles they may face 
when stopping smoking? PROMPTS: What helps them to cope with cravings? NRT, counselling 
approach, MI, goal-setting (quit date), role models. 

Behavioural regulation 
9. Do you follow a set manual as matter of routine, or do you vary your practice on an individual basis? 
10. How receptive do you think pregnant women are about routinely having their CO levels monitored? 

PROMPTS: Do they expect this? Do they look forward to this, or worry about this? 

Opportunities - Social 
Social influences 

11. How often, if at all, do you discuss challenging individual cases with your colleagues? PROMPTS: Do 
you advise each other? Do you feel supported by your team? 

12. How often does a woman have her partner/friend/family member with her, and how much influence do 
you think they have over whether she stops smoking or not? PROMPTS: Does it make a difference if 
the woman’s wider social circle are smokers or non-smokers? 

Opportunity - Physical 
Environmental context and resources 

13. To what extent do physical factors help or hinder talking to women about stopping smoking? 
PROMPTS: How easy is it to arrange the first appointment once a woman has been referred? Do you 
ever have problems accessing women’s homes? Do you ever have communication problems with 
women who are unreceptive to you being in their home? How often do women DNA? 

14. To what extent do resource factors facilitate or hinder talking to women about stopping smoking? 
PROMPTS: Can you easily access your quit programme (Quit Manager) and other 
materials/resources when you are out visiting pregnant women? Could this be improved? 

15. What do you think about e-cigarettes, and their use by pregnant women? Do you discuss pros/cons 
with patients? Would you recommend them if NRT isn’t helping? 

16. Can you tell me about the training you’ve had in talking to women about smoking in pregnancy? 
PROMPTS: Do you think this is enough or would you like to have more? Do you regularly have your 
training updated? 

Motivation – Reflective motivation 
Social professional role and identity 

17. To what extent do you feel that women listen to your advice? PROMPTS: Do you think they trust you? 
Do you feel that you build good relationships with women and that they feel they can be honest with 
you? 

18. To what extent do you feel that other professionals, e.g. midwives, could talk to women more about 
smoking in pregnancy? PROMPTS: Could this be improved? Would this help to encourage more 
women to stop smoking/attend SSiPS? Could midwives be more supportive to your role in any other 
ways? 

Beliefs about capabilities/optimism 
19. How confident do you feel when talking to women about the risks of smoking in pregnancy? Do you 

feel uncomfortable/happy to address gaps in women’s knowledge? 
20. To what extent do you feel that your job helps to get pregnant women to stop smoking? PROMPTS: 

Could they do it alone? 
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21. What do you think the SSiPS offers that is of most help for women to stop smoking in pregnancy? 
PROMPTS: behavioural support, advice and encouragement, friendly approach, trust, building 
relationship/continuity of care, NRT 

Goals 
22. To what extent do you think that the women you see want to stop smoking enough to make a change? 

Do they want to or need to stop? PROMPTS: Do you think it’s a priority for them? 
23. To what extent do you feel that you want women to stop smoking enough to make a change? Do you 

think this helps them? Do you praise them frequently, even if they ‘slip up’? 

Opportunity - Physical 
Environmental context and resources 

24. What do you think about the opt-out referral process? Does this work? How could this be improved? 
25. What are your thoughts about the Risk Perception intervention that has recently been introduced? Do 

you think this will help to get more women into the SSiPS? PROMPTS: Have you seen any women 
who have been referred from this? 

26. What do you think stops pregnant women from attending the SSiPS? What do you think would make 
them more likely to attend? PROMPTS: Location, staff, fear of being judged 

27. How do you think more could be done to get women into the SSiPS, if anything? How do you think 
midwives could do more to get women into the SSiPS, if anything? PROMPTS: Is there anything that 
you think midwives could use to help with referrals or talking to pregnant women about smoking? 
Digital aid? 

28. What are your thoughts about providing support for women through a website? PROMPTS: Do you 
currently offer advice through the WCC website? Do you think women may prefer this? Do you prefer 
offering face-to-face support? 

29. We have been thinking about developing an intervention using mobile phones or the internet that could 
help women to stop smoking in pregnancy – what are your thoughts on this? PROMPTS: Do you think 
women would use an app or website or SMS service to help them stop smoking? Would you use 
something like this in your consultations? Do you think some sort of app or website/SMS text service 
could help to get more women into the SSiPS? 

Thank you for your help with this research project. Please let us know if you would like to see a summary of this 
project, once complete. 
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Appendix C8: Needs Analysis 1 Focus Group Schedule 

Smoking in Pregnancy Focus Group Schedule: SSiPS 
Title: Smoking in pregnancy: the views and needs of pregnant women and healthcare professionals 
Researcher: Sarah Griffiths 

Introduction: The general aim of the interview is to discuss your interactions with pregnant women who 
smoke, what procedures you have to follow and whether there are any things you think could be improved on in 
this area to help women to stop smoking. I am interested in your thoughts as they relate to your own practice 
and professional interactions with women who smoke, and I am also interested in your thoughts as they relate to 
the barriers and enablers of stopping smoking amongst pregnant women. I am here to support you, and the 
purpose of this research is to try and find ways of both supporting pregnant women who smoke and supporting 
health professionals who have direct contact with these women. I am not here to judge you, so please feel free to 
be honest with your answers. 
Group ‘rules’: 

o Please respect the views of others 
o Please do not talk about things you hear in the group outside of the group 
o Please try not to talk over one another 
o Please do not feel you have to talk or say anything that you do not want to 
o You are free to leave or take a break at any time without giving a reason 

Before we start the interview I just have a few things to check with you: 
Pre-interview questions/procedure 

5) Have you received and read the PIS? (obtain written consent if not already done so) 
6) Are you still happy to have the interview audio-recorded? This is only for analysis purposes and no one 

else will hear the recording. 
7) Do you have any questions? Are you happy to proceed with the interview? 
8) We can stop at any time, and you are entitled to withdraw any information provided without needing to 

give a reason. (Provide participant with unique id code in case they want to withdraw) 

That’s great, thank you. I’d like to start with some basic questions about you and your work: 
Demographic information 

5. Age 
6. How long have you been a SSiP advisor for? What is your background? 

Main interview 

Set the scene: Tell me about the women you see who smoke. How many women do you see who smoke? What 
do you say to them? What is the procedure you have to follow? Where do you see them? How long for? Do most 
manage to stop smoking? 

1. Psychological Capability: How much knowledge do women generally have about the risks of smoking and 
the benefits of quitting? 
2. What sort of skills do you think are required to discuss smoking in pregnancy, and for women to quit 
smoking? 

3. Opportunity – Social: How much influence does a woman’s partner/friend/family member have over 
whether she stops smoking or not? Does it make a difference if the woman’s wider social circle are smokers or 
non-smokers? 

4. Opportunity – Physical: How much do physical and resource factors help or hinder talking to women about 
stopping smoking? How easy is it to arrange the first appointment once a woman has been referred? Do you 
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ever have problems accessing women’s homes? Can you easily access your quit programme (Quit Manager) 
and other materials/resources when you are out visiting pregnant women? Could this be improved? 

• What do you think about e-cigarettes and their use in pregnancy? 

5. Motivation: Do you feel that you build good relationships with women and that they feel they can be honest 
with you? 
6. What sort of role do you think other professionals, e.g. midwives, have in talking to women about smoking in 
pregnancy? Opt-out referral process, could this be improved? How do you think midwives could do more to get 
women into the SSiPS, if anything? 

7. Opportunity: What are your thoughts about the Risk Perception intervention that has recently been 
introduced? Do you think this will help to get more women into the SSiPS? PROMPTS: Have you seen any 
women who have been referred from this? 
8. Discuss the barriers to attending the SSiPS. What do you think would make them more likely to attend? 
PROMPTS: Location, staff, fear of being judged 
9. What are your thoughts about providing support for women through a website? 
10. We have been thinking about developing an intervention using mobile phones or the internet that could help 
women to stop smoking in pregnancy – what are your thoughts on this? Do you think women would use an app 
or website or SMS service to help them stop smoking? Would you use something like this in your consultations? 
Do you think some sort of app or website/SMS text service could help to get more women into the SSiPS? 

Thank you for your help with this research project. Please let us know if you would like to see a summary of this 
project, once complete. 
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Appendix D1: Needs Analysis 2 Amendment to Ethics 
Some materials have been removed from this thesis due to Third Party Copyright. 
Pages where material has been removed are clearly marked in the electronic version. 
The unabridged version of the thesis can be viewed at the Lanchester Library, 
Coventry University
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Appendix D2: Needs Analysis 2 Social Media Recruitment Poster 

Are	 you pregnant and do you currently smoke or	 have recently	 stopped 
smoking cigarettes? Do you live in Warwickshire and	 are over	 18	 years	 old? 

Would you be happy to talk	about	 your thoughts	 and experiences	 of smoking, 
and to discuss what you think of the support that’s out there and if you think	 
you could be	 better supported? 

We	are	currently	working	on	a	project	 exploring	the	thoughts	and	 behaviours of	pregnant	 
women to	see	how	health	professionals, 	e.g.	midwives	and	the	 Stop	Smoking	in	Pregnancy	 
Service, may	be	able	to provide	more	support	for	pregnant	women. 

You	do	not	have	to	want	to	stop	smoking,	or	feel	able	to,	to	take	part. 

We	would	really	appreciate	your	time.	Your	thoughts	are	very important	to	us, and	may	 
help	us	to	improve local	services for	pregnant	women.	If	you	would	be	happy	to	participate	 
in	this	research	 (your	answers	would	be	anonymous), 	and	can	spare	45	minutes of	your time 
(this can	be	done over	the	telephone or	face-to-face), then	please	contact	me	on	 

Some materials have been 
removed from this thesis due to 
Third Party Copyright. Pages 
where material has been 
removed are clearly marked in 
the electronic version. The 
unabridged version of the thesis 
can be viewed at the 
Lanchester Library, Coventry 
University

Some materials have been removed from this thesis due to Third Party Copyright. 
Pages where material has been removed are clearly marked in the electronic 
version. The unabridged version of the thesis can be viewed at the Lanchester 
Library, Coventry University
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Appendix D3: Needs Analysis 2 Participant Information Sheet On-line 

Recruitment 

Project Title: Smoking in pregnancy: the views and needs of pregnant women, midwives and the Stop Smoking 

in Pregnancy Service 

Project Lead: Sarah Griffiths, PhD Researcher, Coventry University 

What is the project and why is it taking place? 

This project is part of a PhD study on smoking in pregnancy, and the aim is to develop an intervention to 
reduce smoking in pregnancy. The purpose of this initial study is to find out what women who are pregnant 
think about smoking in pregnancy, what may help them or others to stop smoking, and what they think about 
Stop Smoking Services. As well as pregnant smokers, midwives and Stop Smoking in Pregnancy advisors will 
also be asked in interviews for their views on talking to and helping women who smoke in pregnancy, and 
what they think may help to further reduce rates of smoking in pregnancy. 

Can I take part? 

If you are pregnant, or have recently been pregnant, and if you are a current smoker or a recent ex-smoker 
(quit within the last 4 weeks), you would be able to take part in this study. You do not have to want to stop 
smoking, or feel able to, to take part. If you would like information about support available to help you to stop 
smoking, we can provide this information. You must be over the age of 18 to participate in this study. 

Do I have to take part? 

Taking part in the project is completely up to you. If you do not want to participate you do not have to. 

What happens next? 
Some materials have been removed from this thesis due to Third Party Copyright. Pages 
where material has been removed are clearly marked in the electronic version. The 
unabridged version of the thesis can be viewed at the Lanchester Library, Coventry University

Are there any possible problems with taking part? 

The interview will take around 45 minutes. The questions are only related to smoking in pregnancy, you do not 
have to answer anything that you do not want to. If at any time you feel uncomfortable or want to stop the 
interview you can do so without having to give a reason. 
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Why might it be good for me to take part? 

You may find it helpful to talk about your thoughts and views in a friendly, non-judgemental and pressure-free 
environment. Your answers may help to improve the local provision of services to pregnant women. We will 
also offer gift vouchers as a small token of appreciation for your time. 

What if I have any questions or am unhappy about the project? 

If at any time you have any worries about something related to the project or would like more information, 
please contact the project lead using the contact details below. 

What will happen to my answers? 

Interviews will be audio recorded, if you are happy with this, and typed up word-for-word. Some interviews 
may be transcribed by an external company, which has signed the appropriate confidentiality agreements with 
the University. Once transcribed, the recordings will be deleted securely. Electronic data will be kept on 
password protected computers on university premises and deleted once the project has been completed. 
Consent forms will be kept in locked cabinets on university premises. Your answers will remain anonymous 
(this means that your name will not be used), and no one will be able to identify you from your answers. 5 
years after the project has finished all remaining documentation will be destroyed safely and securely. 

The findings from the research, which may include anonymous quotes, may be presented at a conference or 
published in a science research journal. However, we will not use your name or any other personal 
information about you. If you would be interested in receiving a summary of this research please let the 
researcher know. 

Would there be any reason for breaking confidentiality? 

We would only break this confidentiality between yourself and the researcher if you tell us that either you or 
someone else was at risk of harm (this does not include smoking cigarettes or e-cigarettes). If this happened, 
we would need to inform the relevant authorities. 

What if I change my mind later and don’t want to take part? 

If you change your mind at any time you can let the researcher know and they will remove your answers from 
their research. You do not need to give a reason for changing your mind. 

Who has checked that the project is ok to go ahead? 

The project has been approved by Coventry University who have ensured that the interview questions and 
other information are suitable. 

What if I have any questions or am unhappy about anything? 
Some materials have been removed from this thesis due to Third Party Copyright. Pages where 
material has been removed are clearly marked in the electronic version. The unabridged version 
of the thesis can be viewed at the Lanchester Library, Coventry University

Thank you for taking the time to read this information sheet 
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Appendix D4: Needs Analysis 2 Consent Form 

Smoking in Pregnancy: Consent Form (Pregnant Women) 
Project Lead: Sarah Griffiths, Coventry University 

Please initial or tick box if you agree 

1. I have read and understand the Participant Information Sheet for the above study. I have had the chance 
to think about the information and ask further questions. 

2. I understand that I do not have to take part if I do not want to, and that I am free to withdraw from the 
project at any time without giving a reason. 

3. I understand that my name or other information will only be used to arrange the interview, and will 
remain confidential (not shown to anyone other than the project team). The answers I give in the 
interview will remain anonymous (my name will not be used). 

4. I understand that if the researcher believes that there is a risk of harm to anyone (not including smoking 
tobacco or e-cigarettes), confidentiality may be broken and the researcher may inform my Stop 
Smoking advisor or midwife of the situation. 

5. I give my permission for the researcher to contact me using my contact details given below, so that 
they can arrange the interview. I understand that these details will only be seen by the research team, 
and will only be used for interview purposes and then deleted. 

6. I agree (consent) for the interview to be audio-recorded. 

7. I agree (consent) to take part in the study. 

8. Would you prefer (please circle your preference): 

Telephone interview OR Face-to-face interview 

Name: 
…………………………………..……………………..…………………………………………………………… 
……………………….. 
Telephone number: 
……………………………………………………………………………………………………………………… 
……. 
Date: ………………………………………………. Signature: 
……………………………………………………………………………… 
Participant ID number (to be assigned by researcher): 
.………………………………..……………………………………. 
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Appendix D5: Needs Analysis 2 Interview Schedule 

Smoking in Pregnancy Interview schedule: Pregnant Women 
Title: Smoking in pregnancy: the views and needs of pregnant women and healthcare professionals 
Researcher: Sarah Griffiths 

Introduction: The general aim of the interview is to discuss your thoughts around smoking, and to find out 
what you think of the support that’s out there, and how you think you could be better supported. I will also be 
interviewing midwives and advisors from the SSiPS to see what they currently do, and whether there is room 
for improving what they do. I am here to support you, and the purpose of this research is to try and find ways to 
make talking about smoking in pregnancy easier, and to see how health professionals, e.g. midwives and the 
SSiPS, can provide more support for pregnant women. I am not here to judge you, so please feel free to be 
honest with your answers. 
Before we start the interview I just have a few things to check with you: 
Pre-interview questions/procedure 

9) Have you received and read the PIS? (obtain written consent if not already done so) 

10) Are you still happy to have the interview audio-recorded? This is only for analysis purposes and no one 
else will hear the recording. 

11) Do you have any questions? Are you happy to proceed with the interview? 

12) We can stop at any time, and you are entitled to withdraw any information provided without needing to 
give a reason. (Provide participant with unique id code in case they want to withdraw) 

That’s great, thank you. I’d like to start with some basic questions about you 

Demographic information 
7. Age 
8. Gestation 
9. How long have you smoked for or age when started? 
10. Live with partner/family/others 
11. Partner/family/others smokes 
12. Do you have any children? Did you smoke in previous pregnancies? 
13. Have you attended the SSiPS, or have you been referred? If yes, how long have you attended for? Do 

you always attend/have you missed any appts? 
14. Have you had your 12-wk scan? Did you see a midwife afterwards who discussed Risk Perception with 

you? 

Main interview 
I now have some more specific questions about your thoughts around smoking, and the support that 
you have been offered. The questions are broken down into sections and it may seem like there is some overlap 
between the sections and what is being asked, but please just try to respond with whatever comes to mind. I am 
interested in your thoughts around smoking and I am also interested in your thoughts about the support you have 
been offered by midwives and/or the SSiPS, so I will ask about each of these. I will go through each section and 
at the end I will ask if there’s anything more that you can think of or would like to add for each section. Are you 
ready to start? 

Main interview 
Psychological Capability 
Knowledge 

1. Tell me about your smoking history. PROMPTS: have you quit before, how long for, how many times, 
what made you start, what made you stop… 
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2. Who, if anyone, has discussed the risks of smoking in pregnancy with you? PROMPTS: midwife, 
SSiPS, GP, friends, family. 

3. How much has your midwife told you about the risks of smoking/benefits of stopping smoking, how to 
stop smoking and what support is available to help you? 

4. For women recruited through SSiPS: To what extent do you think the SSiPS has improved your 
knowledge about the risks of smoking in pregnancy/benefits of stopping smoking? 

5. How much do you know about NRT and its use in pregnancy? PROMPTS: Do you think it’s safe to use 
in pregnancy, did you know you could use it with the SSiPS, would you use it, has anyone 
recommended it/discussed it with you? 

6. What are your thoughts about e-cigarettes? PROMPTS: Do you think they’re safe to use in pregnancy, 
did you know you could use them with the SSiPS (if relevant), would you use them, has anyone 
recommended them/discussed them with you? 

Skills 
7. What sort of skills do you think are needed when trying to stop smoking in pregnancy? PROMPTS: 

mental skills e.g. patience, persistence/determination. Do you think these are things that can be 
learned or that people just have? Do you think the SSiPS or midwives could help with learning these 
skills? 

8. What sort of skills do you think health professionals, such as midwives and the SSiPS, need to be able 
to talk to women about smoking and advise on how to stop smoking in pregnancy? PROMPTS: Do you 
think it’s worthwhile for them to have these skills? 

Memory, attention and decision processes 
9. How do you think you/other pregnant women might overcome mental/physical obstacles when trying 

to stop smoking in pregnancy? Is there anything that could improve this? PROMTS: e.g. If you had a 
really strong craving how would you face this? 

Behavioural regulation 
10. How do you think you/other pregnant women could plan what to do if you had a big craving but were 

trying to stop smoking? PROMPTS: If...then statements, NRT, exercise, change of scenery, something 
to eat, drink. Has anyone discussed this with you? 

11. If you have stopped smoking have you monitored your progress? PROMPTS: e.g. daily, weekly? In a 
diary, notebook? If you haven’t do you think this may help? 

Motivation – Reflective motivation 
Social/professional role and identity 

12. Do you think smoking is part of who you are, part of your identity? PROMPTS: Are there certain 
people who you always smoke with? Do many of your friends/family smoke? 

13. To what extent do you think it’s the role of the midwife or SSiPS to help women stop smoking in 
pregnancy? PROMPTS: Do you think other health professionals/other people might be better placed to 
have this role? If so, who? How? 

Beliefs about consequences/capabilities/goals 
14. To what extent do you think you need to or want to stop smoking? What do you think the benefits of 

stopping smoking in pregnancy are? PROMPTS: healthy baby, improved health, skin, no cough, save 
money, not have to go outdoors in cold/rain, not being dependent upon nicotine 

15. To what extent do you think the SSiPS is able to help women stop smoking in pregnancy? What about 
midwives? 

16. How easy do you think it would be/will be/was to stop smoking? PROMPTS: Did/could 
anything/anyone make it easier or harder? What would/could have helped? What might help you now? 
If you have stopped what advice would you offer to other pregnant women who want to stop? 

Intention/reinforcement 
17. Which of the following statements do you most agree with? (from Kotz, Brown & West, 2013) 

i) I don’t want to stop smoking 
ii) I think I should stop smoking but I don’t really want to 
iii) I want to stop smoking but haven’t thought about when 
iv) I REALLY want to stop smoking but I don’t know when I will 
v) I want to stop smoking and hope soon 
vi) I REALLY want to stop smoking and intend to in the next 3 months 
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vii) I REALLY want to stop smoking and intend to in the next month 

18. If you weren’t pregnant would you have answered the previous question differently? Please explain. 

Motivation – Automatic motivation 
Emotion 

19. What sort of emotions do you associate with stopping smoking, and also the continuation of smoking? 
PROMPTS: worried /anxious / upset / scared/ happy / satisfied / sense of achievement. Do/would these 
make it easier/harder to stop smoking? 

20. (For women who have had Risk Perception intervention) What sort of emotions did you feel in/after 
the Risk Perception session that you had after your scan? PROMPTS: guilt, anger, anxiety, motivation? 
Has it made you feel more like you should stop smoking? Will you see the SSiPS? Do you think all 
women who haven’t quit should have this intervention? 

Opportunity - Physical 
Environmental context and resources 

21. What do you think about the SSiPS? PROMPTS: Do you have access to the SSiPS? Have you attended 
the SSiPS/thought about attending/want to attend/attended all appointments offered? If you haven’t 
been do you have an idea of what it might be like to attend? 

22. If you haven’t been referred or attended SSiPS why is this? PROMPTS: Would you rather stop on your 
own/not want to quit/scared of attending/worried about being judged? What would make you more 
likely to attend? 

23. What are your thoughts about using a website for support, rather than face-to-face support? 
PROMPTS: would you prefer this? Would you prefer professional or peer support (i.e. others who 
have stopped smoking whilst pregnant)? 

24. We are exploring digital methods (such as apps, websites and SMS services) to support midwives in 
providing information to pregnant smokers. What are your thoughts about this? PROMPTS: Could this 
be helpful for midwives and for pregnant women/yourself? What sort of thing do you think could be 
helpful? How? Would you like to be able to use an app/website whilst in a clinic with a midwife? 

25. How do you think stop smoking support could be best delivered to pregnant women? PROMPTS: e.g. 
where – clinic, woman’s home; who –professional, peer; how – one-to-one, group, online, face-to-
face? 

Opportunity - Social 
Social influences 

26. How supportive do you think your friends/family/partner would be/have been if you decided to 
/stopped smoking? 

27. How much support and encouragement would you say your midwife has given you about stopping 
smoking? PROMPTS: Do you have a good relationship? Do you want them to give you advice? Is 
there anything they could do to help you stop smoking? 

28. How supportive has your SSiPS advisor been (if appropriate)? PROMPTS: Do you have a good 
relationship? Do you want them to give you advice? Is there anything more they could do to help you 
stop smoking? 

That’s all the questions I have, thank you for your answers. Is there anything else about smoking in pregnancy, 
midwives or the SSiPS that you would like to mention? 
Thank you for your time and your honesty •



 

 

 

      
 

 
                

                
  

           

 

  

  

     

      

 

   

 

  

   

 

 

    
     

 
 

         
  

 

   

 

           
      

  

   

 

       
       

Email: smokefreewarwickshire@nhs.net Phone: 0800 085 2917

Coventry Stop Smoking in Pregnancy Service: Email:

smokefree.coventry@covwarkpt.nhs.uk 

Website: www.covwarkpt.nhs.uk/CoventryStopSmoking/Pages/stop-smoking-in-pregnancy

Phone: 024 7696 1391
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Appendix D6: Needs Analysis 2 Further Information Sheet 

Signposting 
If you would like further advice or support for either stopping smoking or for your mental wellbeing you are 
most welcome to discuss this further with your midwife/midwifery team, or your GP, who are there to support 
you. 
Alternatively, you can contact the Stop Smoking Service directly, or look at the following websites: 

NHS Stop Smoking Services: 

Warwickshire Stop Smoking in Pregnancy Service: www.quit4good.co.uk 

Websites/Helplines 

• Tommys – a charity providing midwife-led pregnancy health information and 
support: www.tommys.org/pregnancy-information or see their Facebook page: 
www.facebook.com/havingahealthypregnancy 

• MIND – Mental health charity providing information, support, local groups and an 
online chatroom 

Website: www.mind.org.uk 

Helpline: 0300 123 3393 

• No Panic - Online and telephone support for people suffering from panic attacks, 
phobias, Obsessive Compulsive Disorder, and anxiety disorders: 

Website: www.nopanic.org.uk 

Helpline: 0800 138 8889 

• Anxiety UK – Organisation run by people with anxiety disorders, offering 
information, support and therapies for people experiencing anxiety: 

www.nopanic.org.uk
www.mind.org.uk
www.facebook.com/havingahealthypregnancy
www.tommys.org/pregnancy-information
www.quit4good.co.uk
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Appendix E1: Screenshots for Prototype Website 

Landing page 

‘Meet the Team’ Page 
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‘Other Women Who Have Stopped with us’ page 

‘Worried About Quitting’ Page 
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‘Is Smoking Really that Bad?’ page 

‘Smoking is Me Time’ page 
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‘Coping with Cravings’ page 

‘How Much Could I Save’ page 
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‘Stress’ page 

‘Too late to Quit?’ page 
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‘What about Cutting Down?’ page 

“Myth Busting’ page 
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‘NRT’ page 

‘E-cigarettes’ page 
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‘Further Support’ page 
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Appendix F1: Acceptability Study Ethical Approval 

Certificate of Ethical Approval 
Applicant: 

Sarah Griffiths 

Project Title: 

The acceptability of an intervention to improve engagement with the Stop Smoking in 
Pregnancy Service: Feedback from Stop Smoking in Pregnancy Advisors 

This is to certify that the above named applicant has completed the Coventry 
University Ethical Approval process and their project has been confirmed and 
approved as Medium Risk 

Date of approval: 

28 February 2018 

Project Reference Number: 

P66881 
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Certificate of Ethical Approval 
Applicant: 

Sarah Griffiths 

Project Title: 

The acceptability of an intervention to improve engagement with the Stop Smoking in 
Pregnancy Service: Feedback from pregnant/previously pregnant women 

This is to certify that the above named applicant has completed the Coventry 
University Ethical Approval process and their project has been confirmed and 
approved as Medium Risk 

Date of approval: 

05 March 2018 

Project Reference Number: 

P64915 
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Some materials have been removed from this thesis due to Third Party Copyright. Pages 
where material has been removed are clearly marked in the electronic version. The 
unabridged version of the thesis can be viewed at the Lanchester Library, Coventry 
University
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Some materials have been removed from this thesis due to Third Party Copyright. 
Pages where material has been removed are clearly marked in the electronic 
version. The unabridged version of the thesis can be viewed at the Lanchester 
Library, Coventry University
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Appendix F2: Acceptability Study Social Media Recruitment Poster 

Are you pregnant or had a baby in the last 18 months, and do you currently 

smoke or smoked or quit smoking in pregnancy? Do you live in Warwickshire 

and are over 18 years old? 

Would you be happy to give feedback on some website and text message content which aims to improve 
engagement with the Warwickshire Stop Smoking in Pregnancy Service? 

We are currently working on a project which helps to increase the number of pregnant smokers who access the 
Warwickshire Stop Smoking in Pregnancy Service. We would really appreciate your time. Your thoughts are 
very important to us, and could help us to improve local services for pregnant women. 

It doesn’t matter if you are smoking or have quit, and it doesn’t matter if you are currently seeing the Stop 
Smoking Service, have done in the past, or never have. 

Some materials have been removed from this thesis due to Third Party Copyright. Pages where 
material has been removed are clearly marked in the electronic version. The unabridged version 
of the thesis can be viewed at the Lanchester Library, Coventry University
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Appendix F3: Acceptability Study Participant Information Sheet 

Project Title: The acceptability of an intervention to improve engagement with the Stop Smoking in 
Pregnancy Service: Feedback from pregnant/previously pregnant women 
Project Lead: Sarah Griffiths, PhD Researcher, Coventry University 

What is the project and why is it taking place? 

This project is part of a PhD study on smoking in pregnancy. The purpose of this project is to find out the 
thoughts of pregnant or recently pregnant women who smoke or have recently quit smoking about an 
intervention aimed at improving engagement with the Warwickshire Stop Smoking in Pregnancy Service by 
pregnant smokers. The intervention is made up of a series of text messages and website content, and a 
suggestion for a ‘free gift’ from the Stop Smoking in Pregnancy Service, which could be given by midwives. This 
project will help with the development of the intervention, using participant feedback to improve the 
intervention before it is used by the Stop Smoking in Pregnancy Service. 

Can I take part? 

If you are over the age of 18, are pregnant or have been pregnant within the last 18 months, and if you are a 
current smoker or a recent ex-smoker, you would be able to take part in this project. It doesn’t matter if you 
are currently smoking or not, or if you are currently using the Stop Smoking in Pregnancy Service, if you have 
used the Service in the past, or if you have never used it. 

Do I have to take part? 
Taking part in the project is completely up to you. You don’t have to take part if you don’t want to. If you are 
currently seeing a Stop Smoking in Pregnancy advisor or do so in the future, taking part or deciding not to take 
part in this project will not change the service they provide in any way. 

What would I have to do if I took part? 
Participating in this project would involve talking to the researcher about your thoughts about the 
intervention, what you think works well or not so well and whether it is clear and easy to follow. We will show 
you the content either in paper format or on a computer, and will ask you to think out loud while you are 
reading the content so that we can record your thoughts. You will then be asked a few further questions about 
the content. This can all be done either face-to-face in your home or on University premises, or via Facetime or 
Skype, and will take between 30 minutes to one hour. 

Are there any possible problems with taking part? 
There are no direct risks in taking part in this project, although some of the intervention content covers the 
risks of smoking in pregnancy which you may find sensitive. However, you do not have to answer anything that 
you do not want to. If at any time you feel uncomfortable or want to stop at any point you can do so without 
having to give a reason. 

Why might it be good for me to take part? 
Your answers would help to further shape the intervention, which may help to improve the local provision of 
services to pregnant women. 
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What if I have any questions or am unhappy about the project? 
If at any time you have any worries about something related to the project or would like more information, 
please contact the project lead using the contact details below. 

What will happen to my answers? 

The meeting will be audio recorded and typed up word-for-word. Your contact details, the interview recording 
and typed transcript will be stored electronically on a password protected computer, only accessible by the 
research team. Once the recording has been transcribed it will be deleted. Any paper consent forms will be 
scanned electronically and then shredded. Your answers will remain anonymous (your name will not be used), 
and no one will be able to identify you from your answers. We would only break this confidentiality between 
yourself and the researcher if the researcher felt that either you or someone else was at risk of harm (this does 
not include smoking cigarettes or e-cigarettes), in which instance we would tell you before the information is 
passed on to somebody who can help. 

3 years after the project has finished, all electronic information will be destroyed safely and securely. The 
findings from the research, which may include anonymous quotes, may be presented at a conference or 
published in a science research journal. However, we will not use your name or any other personal 
information about you. If you would be interested in receiving a summary of this research, please let the 
researcher know. 

What if I change my mind later and don’t want to take part? 

If you change your mind at any time, you can let the researcher know and they will remove your answers from 
their research, as long as this is up to four weeks after the meeting. You do not need to give a reason for 
changing your mind. If you are currently seeing a Stop Smoking in Pregnancy advisor or do so in the future, 
withdrawing from this project would not affect the service they provide in any way. 

Who has checked that the project is ok to go ahead? 
The project has been checked and approved by Coventry University ethics committee. 

What if I have any questions or am unhappy about anything? 
Some materials have been removed from this thesis due to Third Party Copyright. Pages 
where material has been removed are clearly marked in the electronic version. The 
unabridged version of the thesis can be viewed at the Lanchester Library, Coventry University
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Appendix F4: Acceptability Study Consent Form 

Smoking in Pregnancy Intervention Acceptability: Consent Form (Pregnant Women) 

Project Lead: Sarah Griffiths, Coventry University 

Please initial or tick box if you agree 

1. I have read and understand the Participant Information Sheet for the above study. I have had the chance 
to think about the information and ask further questions. 

2. I understand that I do not have to take part if I do not want to, and that I am free to withdraw from the 
project at any time without giving a reason. 

3. I understand that my name or other information will only be used to arrange the meeting, and will 
remain confidential (not shown to anyone other than the project team). The answers I give in the 
meeting will remain anonymous (my name will not be used). 

4. I understand that if the researcher believes that there is a risk of harm to anyone (not including smoking 
tobacco or e-cigarettes), confidentiality may be broken and the researcher may inform a third party of 
the situation. 

5. I give my permission for the researcher to contact me using my contact details given below, so that 
they can arrange the interview. I understand that these details will only be seen by the research team, 
and will only be used for interview purposes and then deleted. 

6. I agree (consent) for the interview to be audio-recorded. 

7. I agree (consent) to take part in the study. 

8. Which option would you prefer for the meeting? please circle your preference: 

Face-to-face Telephone FaceTime/Skype 

Name: 
…………………………………..……………………..…………………………………………………………… 
……………………….. 
Telephone number: 
……………………………………………………………………………………………………………………… 
……. 
Date: ………………………………………………. Signature: 
……………………………………………………………………………… 
Participant ID number (to be assigned by researcher): 
.………………………………..……………………………………. 
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Appendix F5: Acceptability Study Interview Schedule 

Interview Schedule – Acceptability Study 

Title: The acceptability of an intervention to improve engagement with the Stop Smoking in Pregnancy Service: 

Feedback from pregnant/previously pregnant women 

Research Project Lead: Sarah Griffiths 

Introduction 

I will be showing you the content of an intervention that I have developed as part of my PhD research. This 

aims to improve engagement with the SSPS by pregnant smokers, and consists of three elements: a ‘free gift’ 

provided by the Stop Smoking in Pregnancy Service (SSPS), given by midwives to women who smoke and who 

will be referred to the SSPS; a series of text messages, which the SSPS can send to women who have been 

referred and/or women who they are already seeing; Website content to improve the current SSPS website. 

I will ask you to look through each of these elements, and to give some feedback about your thoughts on this 

content. This will allow me to change the content and improve it before it is implemented by the SSPS. 

Pre-interview Questions 

Before we begin, I just have a few questions to ask to make sure you are happy to continue. 

13) Have you received and read the PIS? (obtain written consent if not already done so) 

14) Are you still happy to have the interview audio-recorded? This is only for analysis purposes and no one 
else will hear the recording. 

15) Do you have any questions? Are you happy to proceed with the interview? 

16) We can stop at any time, and you are entitled to withdraw any information provided without needing to 
give a reason. (Provide participant with unique id code in case they want to withdraw) 

That’s great, thank you. 

Demographic/other information 

I just have a few short demographic questions: 

15. How old are you? 
16. How would you describe your ethnicity? 
17. Are you currently pregnant? If so how many weeks? (Or when did you have your baby) 
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18. Are you currently smoking? (Or when did you quit) 
19. Are you using the SSPS or used it in the past? 
20. Have you ever accessed the SSPS website at all? 

Thank you. 

Here is the content for two elements of the intervention (hand paper intervention copies to participant) 

Free Gift 

If you can just read through the Free Gift section, then tell me your thoughts about this. 

1. Do you think this would help to make a good impression of the SSPS? 

2. Do you think it might help raise awareness of the SSPS? 

3. Would you use a lip balm with the SSPS website address on it? Do you think other women would? 

4. Do you think a different sort of gift would be better? If so, do you have any suggestions? 

5. Is there anything else you would like to say about this content? 

Text Message Content 

We will now look through the text messages, one by one. If you could read each one and then give some 

thoughts about the wording, length and content. Do you think anything needs to be removed, added or changed? 

Do you think these messages likely to be effective? 

Website Content 

We can now look through the website content, which is on the laptop/tablet. For this part, it may be best for you 

to tell me whatever comes to mind on each page. When you have read through the whole page and given 

feedback, we will move on to the next. Please can you think about the words used, the photos and images, 

length of pages. Is anything unclear or confusing? Would you want more information about the risks of 

smoking, including images? Would you use a website like this? Do you think (other) pregnant smokers looking 

for more information and advice would use this? 

Thank you for your feedback. Do you have any further questions, or is there anything that you would like to 

look though again? 

Thank you so much for your help and you time. Would you like any more information about smoking in 

pregnancy? 

Give participant further information sheet (if interested). 

Give participant their voucher as a thank you for their time. 
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Appendix F6: Intervention Report 

An Intervention to Address Smoking in Pregnancy in Warwickshire 

Research Lead: Sarah Griffiths 

October, 2018 
1. Introduction 

Background 

Despite a steady national decline in the number of pregnant women accessing stop smoking services since 2011, 
Warwickshire Stop Smoking in Pregnancy Service (SSiPS) saw an increase in referrals between April 2016 and 
March 2017 (NHS Digital, 2017). The SSiPS has also maintained a good self-reported quit rate of 47%, 83% of 
which were CO validated, between 2016-2017 (NHS Digital, 2017). However, there still remains a high 
percentage of women who do not engage with the Service after referral, with only 40% of women referred 
actually engaging with the service (Warwickshire SSiPS, 2018). Between 30-40% of women who accept their 
referral but do not go on to achieve a 4-week quit drop out after the first session (SSiPS data, 2016). If more 
women who smoke during their pregnancy engage with the SSiPS and also attend their follow-up appointment, 
quit rates are likely to rise. 

Many barriers to seeking support for smoking cessation have been identified in pregnancy. Recent qualitative 
research on pregnant women in Warwickshire found that barriers to engagement, continued engagement or 
smoking cessation included: fear or judgement, fear of failure and fear of quitting smoking forever; mistrust of 
the SSiPS and lack of knowledge of what the SSiPS do; misconceptions about the risks of smoking in 
pregnancy; difficulties in quitting; and not wanting to give up something they see as providing them with a 
reward (Griffiths et al., 2019, in preparation). Addressing these barriers may lead to an improvement in the 
number of women who engage with the SSiPS. 

Aims and Objectives 
The aim of this report is to provide the framework for an intervention which addresses smoking in pregnancy in 
Warwickshire, focusing on the following target behaviours by pregnant smokers: 
1. Engaging with the SSiPS 
2. Continuing to engage with the SSiPS 

It is anticipated that tackling these behaviours will help to reduce rates of smoking during pregnancy in 
Warwickshire. 

Purpose of this Document 

The purpose of this document is to provide a guide for intervention stakeholders to demonstrate the aims of the 
intervention, and to provide detail of the content. 

Who has developed the current content? 
Some materials have been removed from this thesis due to Third Party Copyright. Pages where 
material has been removed are clearly marked in the electronic version. The unabridged version of 
the thesis can be viewed at the Lanchester Library, Coventry University
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Some materials have been removed from this thesis due to Third Party 
Copyright. Pages where material has been removed are clearly marked in the 
electronic version. The unabridged version of the thesis can be viewed at the 
Lanchester Library, Coventry University

This document and the intervention content have been developed with feedback from key stakeholders, 
including Public Health Warwickshire, the SSiPS co-ordinator and advisors, and pregnant women who smoke 
or have recently quit smoking. 

How has the current content been developed? 

This intervention was developed using the Behaviour Change Wheel, which is a comprehensive framework that 
synthesises the common features of 19 frameworks of health behaviour change into one overarching system 
(Michie et al., 2013). The first phase of this research was an interview-based study carried out across 
Warwickshire with pregnant women, Stop Smoking in Pregnancy Advisors, and midwives. This was to gain 
insight into possible barriers to smoking cessation from the perspectives of both pregnant women who smoke 
and healthcare professionals working directly with these women. This research, combined with current research 
in the area and an exploration of the SSiPS data, led to the selection of the target behaviours for the intervention, 
as specified above. Following the steps of the Behaviour Change Wheel and examining both the data gathered 
from the interview study and current research, a number of Behaviour Change Techniques (BCTs) were 
selected. BCTs are the smallest replicable components of an intervention that can be used individually or in 
combination to alter or redirect the processes of behaviour change (Michie et al., 2013). The best platform of 
delivery for these techniques was then selected. For this intervention, it was agreed that working within the 
existing intervention structure and care pathways, therefore enhancing existing methods and tools, would be 
both cost-effective and efficient. For each intervention component, the BCTs included within them are listed. 

2. Free gift 

Many women are unaware of the SSiPS before they are referred and, even if aware, may be wary and untrusting 
of Stop Smoking Services and healthcare professionals. It was therefore agreed that providing a free gift to 
promote the service to all women referred may help to create a more positive perception of the service. At the 
booking-in appointment (usually around 8-weeks’ gestation), women who have a CO level over 4ppm are 
automatically referred to the SSiPS, unless they are adamant that they do not smoke. These women could be 
given a free gift by their midwife from the SSiPS at the booking in appointment. 

i) Lip Balm (BCTs: Adding objects to the environment; Prompts/cues; Social support (unspecified)): 

A lip balm, with the Quit4Baby website address on it, can act as a prompt to find out more about the Service. 
This is small, but also practical, and is a gift meant just for pregnant women who smoke. It is not linked to 
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smoking or pregnancy, apart from providing the website address, and has the aim of creating a positive 
impression of the SSiPS being friendly and approachable. This will also act as a prompt for midwives to talk 
about stopping smoking and the SSiPS. 

ii) Script for midwives (BCTs: Social support (unspecified); Information about health consequences; Credible 
source; Social comparison; Prompts/cues; Adding objects to the environment; Framing/reframing; Information 
about social/environmental consequences): 

- We refer all pregnant smokers to the Stop Smoking in Pregnancy Service. 
- They are a friendly and experienced team of specialist advisors. They are not 
judgemental and are there to help you to quit smoking. 
- Lots of pregnant women have used the service and have said it was really helpful and 
supportive. 
- It is very important to stop smoking in pregnancy because it can lead to a low birth-
weight baby and premature birth, meaning possible birth complications and a poorly and 
underdeveloped baby who needs to stay in hospital. 
- Your local advisor will text and call you soon - it's important that you speak to them to 
discuss your options, which include free Nicotine Replacement Therapy and lots of 
support. 
- The stop smoking team have asked me to give you this gift as a welcome to the service 
[give lip balm to woman]. It has their website address on it, where you can find lots of 
useful information. There’s a meet the team page and more information about what 
they do, so it would be really good to have a look when you get home/later. 

All community midwives will be provided with small laminated cards displaying the script, alongside boxes of 
the lip balm. This script will be used by midwives during the booking in appointment, following routine carbon 
monoxide monitoring. Women with a CO level over 4ppm will be given this information about being referred to 
the SSiPS and will then be given the lip balm. 

3. Website improvements 

The current ‘Quit4baby’ website has been improved, making it easier to read and to navigate. This will provide 
a good source of information and support for pregnant women, whether they are currently engaged with the 
SSiPS or not. If women are given a free gift at booking-in showing the Quit4Baby URL, they will have access 
to the website as soon as they find out that they are being referred, which may help them to form more positive 
perceptions about the service and what it offers. It would also be beneficial for women who are referred to the 
SSiPS to have the website promoted to them as the referral is being made, as described in section 2 above. This 
will give them the opportunity to read more about what the SSiPS offer, which could be especially useful for 
women who, at present, typically avoid speaking directly to the SSiPS. 

Improvements 

These include: 
• Creating a Quit4Baby landing page and making the page more specific to pregnancy – removing tabs 

at the top about general smoking, and also information at the bottom. 
• Splitting the website into clearer sections and providing more obvious information about what the 

SSiPS can offer and how the process works. 
• Adding a new navigation panel to easily direct women to pages they may be interested in (see 

‘Additional content’ below). 
• Removing any harsh information from the main page, such as the poison sign and the list of risks of 

smoking in pregnancy, as this may encourage more women to read the information and not scare them 
away. 

• Adding existing videos and testimonials from other women to a specific page to make it easier to 
navigate to this information and providing a caption next to the video to make it clearer about what the 
video is about. 
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Additional content 

Additional content has been devised to address the barriers to seeking support or to stopping smoking identified 
in the interview study and existing literature. The aim is to help navigate women so that they can easily find 
what they may be looking for. These tabs have been grouped to make it easier for women to navigate to: 

Smoking during pregnancy: 
• “Meet the Stop Smoking in Pregnancy Team” 
• “Other women who have quit with us” 
• “Quitting worries” 
• “Smoking is me time” 
• “Myth busting” 
• “Support for partners, family and friends” 
FAQS: 
• “Is smoking really that bad for my baby?” 
• “Isn’t it too late for me to quit?” 
• “Will quitting make me and my baby more stressed?” 
• “Isn’t quitting hard?” 
• “What about cutting down?” 
• “How much money could I save?” 
• “How do I cope with cravings?” 
Further information: 
• “E-cigarettes” 
• “More about Nicotine Replacement Therapy (NRT)” 
• “Contacts and further support” 

See Appendix 1 for the final version of the website appearance following thorough feedback and input from the 
intervention steering group and key stakeholders. The final design has been produced by Public Health 
Warwickshire. 

Smoking during pregnancy: 

Landing Page (BCTs: Information about health consequences; credible source; social support (unspecified); 

Social support (practical); social comparison; information about social and environmental consequences; 

reduce negative emotions; pharmacological support) 

This page provides an overview of what the service can offer, aiming to illustrate that the team are friendly but 
also professional and experienced. This is to reduce barriers such as fear of being judged by healthcare 
professionals. An outline of what will happen next is also provided, plus brief information about nicotine 
replacement therapy (NRT) and emphasis that this is free for pregnant women seeking support. Providing a 
photo of the team looking happy and welcoming should also help to induce positive feelings about the service. 

“Meet the Stop Smoking in Pregnancy team” page (BCTs: Credible source; Social support (unspecified); 
Reduce negative emotions; social comparison; Information about health consequences) 
This page provides more information about the SSiPS team, with a photo of all of the advisors, their names and 
which areas they work in. The idea is that this page will emphasise that the team are friendly and non-
judgemental, and are trained, credible advisors. Providing a photo of the advisors may also help to reduce fear 
about the service being overly clinical and authoritarian. The addition of a statement to explain that the advisors 
can see women at home (or an alternative location if preferred) should also help to address barriers about 
accessing the service. 

“Other women who have quit with us” page (BCTs: Social comparison; Information about others approval; 
Reattribution; Reduce negative emotions; Framing/reframing; Information about social and environmental 
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consequences; Verbal persuasion about capability; Credible source; Demonstration of the behaviour; Pros and 
cons; Identity associated with changed behaviour; Salience of consequences; Incentive (outcome)) 
The videos of women who have quit before are now on this page, with a caption above explaining who they are 
and prompting the user to click to hear these stories. There are also handwritten quotes from other women who 
have used the service, and users can click a link at the bottom to read longer quotes. Social comparison is very 
important for women who are unsure about the SSiPS and what they can offer, so providing insight into other 
women’s experiences may help to remove fear and scepticism about the service. 

“Quitting worries” page (BCTs: Self-talk; Mental rehearsal of successful performance; Identity associated with 
changed behaviour; Social support (unspecified); Pharmacological support; Goal setting (behaviour); 
Avoidance/reduce exposure to cues for the behaviour; Restructuring the physical environment; Restructuring 
the social environment; Graded tasks; Reattribution; Distraction; Self-reward) 
This page provides information about how the SSiPS can help women who are worried about quitting, including 
tips on keeping busy, removing triggers, avoiding social situations where it may be harder to avoid smoking, 
getting support from friends and family, and breaking tasks down into smaller, more manageable goals. 

“Smoking is ‘me time’” page (BCTs: Reattribution; Information about antecedents; Self-reward; Distraction; 
Behaviour substitution; Framing/reframing; Information about health consequences; Restructure social 
environment) 
On this page, a brief explanation of how nicotine affects the body is provided, showing that although it may feel 
like smoking is a reward and something to look forward to, it is actually just the impact of nicotine on their 
body. Some distraction tips are also given here, as well as reminders that they can reward themselves for not 
smoking by using or saving up money they would have spent on cigarettes. 

“Myth busting” page (BCTs: Reattribution; Information about health consequences; Social support 
(unspecified); Framing/reframing) 
This page addresses some of the remaining myths and misconceptions about smoking in pregnancy that women 
may hold or have heard from other people. These include: the misconception that a smaller baby is easier to 
give birth to; social norms of their previous children or other people’s children being ‘fine’ from smoking in 
pregnancy; and believing that stopping smoking will take too much effort. The content here aims to help women 
reframe their misconceptions. 

“Support for partners, family and friends” page (BCTs: Behaviour substitution; Information about health 
consequences; Information about social and environmental consequences; Restructure social environment; 
Restructure physical environment; Avoidance/reduce exposure to cues for the behaviour; Distraction; 
Information about others approval) 
This page informs women that the service can also support their partner/friend/family at the same time. If their 
partner doesn’t want to quit, a list of suggestions for helping the woman stay smoke free are given, including 
distraction techniques and smoking out of the house and away from the woman. It is also emphasised that the 
partner has an important role to play in protecting the baby. 

FAQs: 
“Is smoking really that bad for my baby?” page (BCTs: Information about health consequences; Salience of 
consequences; Reattribution; Framing/reframing; Reduce negative emotions) 
The risks of smoking in pregnancy are shown on this page, demonstrating that these risks are not confined to 
just pregnancy but can also have an impact into childhood and adulthood. It is also beneficial to reassure women 
that although these risks sound worrying, they are in their control and they can reduce these risks by stopping 
smoking. 
“Isn’t it too late to quit?” page (BCTs: Reattribution; Information about health consequences; 
Framing/reframing; Comparative imagining of future outcomes) 
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It is highlighted on this page that it is never too late to stop smoking in pregnancy, and that as soon as women 
stop smoking the harms are reduced. It also illustrates the health benefits of quitting for the woman’s physical 
appearance, including their skin, hair, teeth and nails. 

“Will quitting make me and my baby more stressed?” page (BCTs: Reattribution; Information about health 
consequences; Framing/reframing; Social comparison; Pharmacological support; Salience of consequences) 
The aim of this page is to illustrate how stopping smoking will not harm the baby in terms of increasing stress 
levels, dispelling a common myth. An explanation of how nicotine affects the body is described, informing the 
reader that it actually increases blood pressure and heart rate. Stopping smoking will most likely decrease the 
perceived level of stress they feel. 

“Isn’t quitting hard?” page (BCTs: Social support (unspecified); Social comparison; Reattribution; 
Information about emotional consequences; Information about health consequences; Framing/reframing; 
Information about antecedents; Pharmacological support) 
This page aims to help women understand how nicotine addiction works, and to highlight how other women 
have found that quitting smoking was not as hard as they thought it would be. Some information about 
withdrawal symptoms are given, with the message that these are not likely to last for long and can be managed. 

“What about cutting down?” page (BCTs: Reattribution; Information about health consequences; Information 
about emotional consequences; Information about antecedents; Pros and cons; Pharmacological support; 
Social support (unspecified); Salience of consequences) 
This page discusses how cutting down is a good first step towards quitting, but that there is no ‘safe’ number of 
cigarettes to smoke and that only quitting completely will decrease the risks. The possible negative impacts of 
cutting down, such as inhaling harder and feeling anxious about when they can smoke next, are also mentioned. 

“How much money could I save?” page (BCTs: Information about social and environmental consequences; 
Self-reward; Reattribution) 
The idea behind this page is to inform the reader of how much money they could save by stopping smoking, to 
focus on the benefits rather than negatives of stopping. It also provides examples of what they could do with 
that money for the baby and also for themselves. 

“How can I cope with cravings” page (BCTs: Social comparison; Information about health consequences; 
Information about social and environmental consequences; Behaviour substitution; Distraction; Body changes; 
Reduce negative emotions; Social support (unspecified); Pharmacological support) 
This page provides details of the 4Ds: ‘Deep breaths’, ‘Drink water’, ‘Distract’ and ‘Delay’, which the SSiPS 
advise women to use when they have a craving. Women can implement these strategies as a form of behaviour 
substitution and distraction. 

Further information: 
“Nicotine Replacement Therapy” page (BCTs: Pharmacological support; Reduce negative emotions; 
Information about health consequences; Social support (practical); Behaviour substitution) 
This page provides information about NRT, what it is and how it can help women stop smoking. Images of the 
most commonly used products are provided. There is also a comment about which NRT products are not 
appropriate for pregnancy, and a reminder that the SSiPS team can help women find what works for them. 

“E-cigarettes” page (BCTs: Information about health consequences; Social support (unspecified; 
Framing/reframing; Behaviour substitution; Pharmacological support; Reduce negative emotions) 
This page provides some of the pros and cons of e-cigarettes, emphasising that NRT is best but that e-cigarettes 
can help some people quit and they are safer than smoking tobacco. Women are also reassured that if they want 
to use an e-cigarette, or are currently using one, the SSiPS will be happy to support them, but that they cannot 
provide them as they are not yet regulated. 
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“Contacts and further support” page (BCTs: Information about social and environmental consequences) 
This page lists a few options for women who may feel like they need more support for either their wellbeing or 
to stop smoking, including contact details for the national NHS helpline and various mental health charities. 

4. Text messages 

As text messages are already being sent by the SSiPS, adding additional texts to their current suite is a good 
way of adding in small amounts of information and support to address some of the barriers to attendance and 
maintained attendance. They can also help to further build the perception that the SSiPS are non-judgemental, 
friendly and approachable. These messages can be easily tailored to the individual by adding their name and 
changing details such as which NRT products women are given. 

Text message 1: (Sent after referral received, followed by phone call later in the day) (BCTs: Information 
about health consequences; Credible source; Prompts/cues; Pharmacological support; Social support 
(unspecified)) 
Hi Sarah, we have had a referral from your midwife to chat with you about stopping smoking in pregnancy and 
protecting your baby by reducing your carbon monoxide reading to a safe level. I’ll call later today to make an 
appointment for free support and advice. Free patches or other products are available if you want to quit. See 
our website for more info: www.quit4baby.co.uk Speak soon, Dawn (Specialist Stop Smoking in Pregnancy 
Advisor) 

Text message 2: (Sent if no reply to text 1 or phone call/voicemail) (BCTs: Social support (unspecified); 
Prompts/cues; Credible source; Social comparison) 
Hi Sarah, sorry I missed you yesterday. If you would like support, please call or text on this number for an 
appointment at home or in a clinic/local venue. We would love to help you. Have a look at the ‘Other women 
who have quit with us’ page on our website www.quit4baby.co.uk to read about other women’s experiences of 
our friendly Service. Speak soon, Dawn (Specialist Stop Smoking in Pregnancy Advisor) 

Text message 3a: (Sent if no reply to previous texts/phone calls/voicemails) (BCTs: Social support 
(unspecified); Credible source) 
Hi Sarah, we have tried to contact you to arrange an appointment with you about smoking in pregnancy and 
what options are available to you. Please reply to this text YES if you want an appointment, NO if you don’t, or 
QUIT if you have already quit. Thanks, Dawn (Specialist Stop Smoking in Pregnancy Advisor) 

Text message 3b: (if reply QUIT to 3a) (BCTs: Information about health consequences; Social support 
(unspecified); Prompts/cues; Credible source) 
Hi Sarah, congratulations on stopping smoking. This is the best thing you can do to help protect your 
developing baby. If you would like any support during your pregnancy, we are here to help. You can call/text us 
on 07917 227004 and find more info on our website: www.quit4baby.co.uk Thanks, Dawn (Specialist Stop 
Smoking in Pregnancy Advisor) 

Text message 3c: (if reply NO to 3a) (BCTs: Social support (unspecified); Prompts/cues; Credible source) 
Hi Sarah, thanks for letting us know that you don't want an appointment with us at the moment. You will now be 
referred back to your midwife. If you change your mind at any time during your pregnancy, we are here to 
help. You can call/text us on 07917 227004 and find more info on our website: www.quit4baby.co.uk Thanks, 
Dawn (Specialist Stop Smoking in Pregnancy Advisor) 

Text message 3d: (if reply YES to 3a and don't have time to call woman back) (BCTs: Social support 
(unspecified); Credible source) 
Hi Sarah, it's great that you would like an appointment with us. I will call you as soon as I can to arrange to 
come and see you. Thanks, Dawn (Specialist Stop Smoking Advisor) 
OR if have time: phone woman to arrange appointment 
Text message 3e: (if no reply to 3a) (BCTs: Social support (unspecified); Prompts/cues; Credible source) 

www.quit4baby.co.uk
www.quit4baby.co.uk
www.quit4baby.co.uk
www.quit4baby.co.uk
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Hi Sarah, I haven't heard back from you about confirming an appointment with me so you will now be referred 
back to your midwife. If you change your mind at any time during your pregnancy and would like to have a chat 
about the options to help you quit I am here to help. You can call/text our helpline on 07917 227004 and find 
more info on our website: www.quit4baby.co.uk Thanks, Dawn (Specialist Stop Smoking in Pregnancy Advisor) 

Text message 4: Appointment 1 Reminder Text: (Sent evening or morning before appointment) (BCTs: 
Prompts/cues; Credible source; Social support (unspecified); Action planning) 
Hi Sarah, just a reminder of our appointment (today) at (2:00pm) at (home). Looking forward to catching up. 
See you then, Dawn (Specialist Stop Smoking in Pregnancy Advisor) •

Text message 5: Pre-quit date text (BCTs: Prompts/cues; Social support (unspecified)) 
Hi Sarah, it’s your quit date on (date) - good luck! Are you all set up with your (patches and inhalator)? 
Remember, I’m here if you need support - call or text me if you have any problems. Thanks, Dawn. 

Text message 6a: Quit date Text: (Sent evening before or morning of quit date) (BCTs: Social support 
(unspecified); Verbal persuasion about capability; Behaviour substitution; Distraction) 
Hi Sarah, just want to wish you luck for your quit date (tomorrow). Remember, you CAN do this! Don’t forget 
to put your patch on and use your inhalator if you get a craving. Cravings only last a few minutes –Remember 
the 4Ds: Delay: wait it out; Distract yourself; Drink some water; Deep breaths – and they will pass. We are 
here for you if you need us. I work Mon-Fri 9am-5pm - text or call me and I will get back to you if I’m busy, or 
you can text or call the helpline Monday-Friday 9am-5pm on 07917 227004. Thanks, Dawn 

Text message 6b: Alternative combined pre-quit/quit date text (instead of 5 and 6a) (BCTs: Prompts/cues; 
Distraction; Behaviour substitution; Social support (unspecified); Pharmacological support) 
Hi Sarah, it’s your quit date on (date). Are you all set up with your (patches and inhalator)? Remember that 
cravings only last a few minutes and don’t forget the 4Ds: Delay: wait it out; Distract yourself; Drink some 
water; Deep breaths – and they will pass. Good luck - I’m here if you need support - call or text me if you have 
any problems, or call the helpline on 07917 227004. Speak soon, Dawn. 

Text message 6c: Alternate quit date text (instead of 5 and 6a) (BCTs: Prompts/cues; Social support 
(unspecified)) 
Hi Sarah, good luck for your quit date tomorrow/today! Remember, we are here for you if you need us. I work 
Mon-Fri 9am-5pm - text or call me and I will get back to you if I’m busy, or you can text or call the helpline 
Monday-Friday 9am-5pm on 07917 227004. Speak soon, Dawn. 

Other texts 

Text 7: If not heard from client in a while or if they cancel 2nd appt (BCTs: Social support 

(unspecified); Prompts/cues; Problem solving) 
Hi Sarah, how are you? If your quit is not going as well as you’d hoped, remember I am here to support you 
and we can look at how to get you back on track. Text or call me, I work Mon-Fri 9am-5pm and will get back to 
you if I’m busy. Or you can text or call another advisor on the helpline Monday-Friday 9am-5pm on 07917 
227004. Thanks, Dawn 

Text 8: If client had event coming up that they were worried about not smoking (BCTs: Social support 
(unspecified); Prompts/cues) 
Hi Sarah, how did it go (at the weekend)? Remember I’m just a text/call away you if you need me. See you on 
(Weds), Dawn •

Text 9: If client doesn’t answer the door for a prearranged appointment (BCTs: Prompts/cues; Social 
support (unspecified); problem solving) 

www.quit4baby.co.uk
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Hi Sarah, I’m here at your house for your appointment about smoking. I hope you’re ok. (If your quit is not 
going as well as you’d hoped, remember I am here to support you and we can look at how to get you back on 
track). Call or text me to (rearrange your appointment)/(let me know how you’re doing). Speak soon, Dawn 

Text 10: Message to send after spoken and arranged a first appointment (BCTs: Prompts/cues; Social 
support (unspecified); Credible source) 
Hi Sarah, it was great to talk to you earlier. An appointment has been made for you at (home) on (date) at 
(2:00pm). I will send you a reminder text before the appointment. Looking forward to meeting you and having a 
chat about your options. See you then, Dawn (Specialist Stop Smoking in Pregnancy Advisor) •

Text 11: Message to send at milestones after an appointment as reinforcement of doing well (BCTs: Social 
reward; Feedback on behaviour) 
Hi Sarah, it was lovely to see you earlier. I just wanted to say again how well you have done to reach your 4-
week quit. You are a star! See you soon for our next appointment. Speak soon, Dawn •

5. Appointment 1 

The current content of the first session can be added to slightly, just to ensure that women are not overwhelmed 
by the session, and to encourage them to keep engaged with the SSiPS. 

“So how are you feeling about it all now?” (BCTs: Review behaviour goals) 

At the end of the first appointment, advisors can directly ask clients how they are feeling 
about the Service now and whether they are happy to have a quit attempt, to check that they are not feeling 
overwhelmed. This is in addition to what is already being done when advisors ask women to rate their readiness 
to quit (which can still be recorded) but asking at the end of the session to assess their level of engagement. 

“Are you happy to commit to having another appointment with me next week?” (BCTs: Commitment) 
Advisors can also ask women directly to commit to having another appointment with their advisor, before this is 
booked in, explaining that this is to make sure that they are happy to continue with the service. This is to 
encourage clients to keep (and not cancel) their second appointment, and to ensure that they are feeling ok and 
do not feel pressured into appeasing their advisor. 

6. Implementing the intervention into practice 

It is anticipated that the intervention components will start to be implemented in November, 2018, and will be 
introduced incrementally, with text messages being introduced into routine care by the SSiPS in January, 2019. 
Lip balms will be delivered to midwives alongside laminated cards which contain the script provided in section 
2 of this document. The first trust to implement the lip balms is expected to be George Eliot Hospital NHS Trust 
where uptake of the SSiPS is currently lowest. This will be closely followed by University Hospitals Coventry 
and Warwickshire NHS Trust and then South Warwickshire NHS Foundation Trust. The website content has 
been added to the existing website, and this is now live. SSiPS advisors will start to recommend use of the 
website to their clients once the lip balms are being implemented. 
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Appendix 1. Final Draft Webpages for Quit4Baby 
(All pages can be seen live on the website: www.quit4baby.c.uk) 

Navigation Panel 

www.quit4baby.c.uk
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Landing Page 
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‘Meet the Team’ page 
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‘Other Women who have quit with us’ page 
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‘Quitting Worries’ page 
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‘Smoking is “Me Time”’ page 
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‘Myth Busting’ page 
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Support for Partners, Family and Friends’ page 
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‘Is smoking really that bad for my baby?’ page 
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‘Isn’t it too late to quit?’ page 
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‘Will quitting make me and my baby more stressed?’ page 
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‘Isn’t quitting hard?’ page 
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‘What about cutting down?’ page 
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‘How much money could I save?’ page 
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‘How do I cope with cravings?’ page 
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‘E-cigarettes’ page 
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‘Nicotine Replacement Therapy’ page 
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‘Contacts and Further support’ page 
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