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Thesis abstract

Background: Pregnancy is often considered to be a ‘teachable moment’ for
health behaviour change. However, existing behavioural models (TM and COM-
B) were not developed specifically for, nor widely tested, in this population. The
overall aim of this thesis was to understand pregnancy as a teachable moment
by developing a pregnancy-specific model of health behaviour change.

Methods: Four studies were conducted. The first, a systematic review and
meta-synthesis, investigated factors influencing health behaviour change during
pregnancy. Subsequently, a theoretical mapping exercise was conducted to
assess the extent to which the COM-B and TM models explain behaviour change
during pregnancy (study two). The third study investigated longitudinally,
which model best explained changes in eating behaviour during pregnancy.
Finally, a qualitative interview study explored influences on women’s eating
behaviour throughout the antenatal period. The findings across the studies
were synthesised to inform the development of a pregnancy-specific model of
health behaviour change.

Findings: The findings from the first study revealed a myriad of internal and
external factors that influence antenatal health behaviour. In the second study,
the COM-B and TM models were found to be limited when applied to the context
of pregnancy. Findings from the third study revealed that both models
explained more variance in eating behaviour in early- and late-pregnancy,
compared to mid-pregnancy and the postnatal period, however neither
adequately accounted for behavioural changes. Qualitative findings revealed a
range of influences on women'’s eating behaviour throughout the antenatal
period. Whilst pregnancy is often conceptualised as one teachable moment in-
and-of-itself, mid-pregnancy was highlighted as providing a more salient
opportunity for change than other stages. Based on these findings, a pregnancy-
specific behavioural model was developed that reflects six key domains
understood to influence health behaviour during this time.

Conclusions: The COM-B and TM models fail to adequately explain pregnancy
as a teachable moment for health behaviour change. Indeed, the
conceptualisation of pregnancy as one teachable moment is flawed. The
pregnancy-specific model provides an enhanced understanding of pregnancy as
a teachable moment for behaviour change and highlights the nuanced factors
influencing behaviour during this time. This understanding can be used to
develop more appropriate interventions and to inform various aspects of
clinical practice, to better support pregnant women and their infants.
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1. Introduction

1.1. Chapter overview

This introductory chapter provides the background and rationale for the
programme of research presented in this thesis. A general overview is provided
relating to health behaviours, their relevance and importance during pregnancy,
and the pregnancy-related behaviours focused on within this thesis. The
teachable moment concept is then introduced, before two key behavioural
models are presented and discussed in relation to the context of pregnancy.
Utilisation of the teachable moment in clinical practice, to support antenatal
health behaviour change, is then discussed. Finally, a pregnancy-specific model

of behaviour change is proposed.

1.2. Health behaviours

Health behaviours have been defined as “overt behaviour patterns, actions, and
habits that relate to health maintenance, to health restoration, and to health
improvement” (Gochman, 1988, p.3). Health behaviours broadly fall into two
categories; health-enhancing behaviours and health-impairing behaviours
(Conner, 2015). Health-enhancing behaviours include actions taken by
individuals to prevent illness and promote and maintain health. For example,
consuming a healthy! diet, engaging in physical activity, regular tooth brushing,
and getting adequate sleep. Conversely, health-impairing behaviours refer to
those that increase the risk of negative health outcomes such as smoking,
alcohol use, substance misuse, and risky sexual behaviours (Conner, 2015;

Gochman, 1997).

Health behaviours play a key role in health outcomes across the life course.
However, the salience of certain behaviours will increase at certain points in

time, due to an increased risk of negative health outcomes. For example, some

1 Within this thesis, the term ‘healthy’ will be used to describe any health behaviours associated
with positive health outcomes, or recommended by healthcare professionals.
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health behaviours, such as receiving the flu vaccination or attending
preventative cancer screenings (e.g., breast, bowel), become more important in
older age due to an increased risk of disease (Public Health England, 2021; UK
National Screening Committee, 2018, 2019). Other health behaviours might be
linked to receiving a health diagnosis. For example, an individual diagnosed
with Type 2 diabetes would be advised to make dietary changes and increase
physical activity levels to help manage the condition (National Health Service
[NHS], 2020a). When travelling abroad to countries where there is a high-risk of
malaria, people are advised to take antimalarial medication (NHS, 2018), and
throughout the COVID-19 pandemic the public were advised to wear face
coverings to avoid virus transmission (Department of Health and Social Care,

2022).

As illustrated, there are many different types of health behaviours which might
increase in importance throughout an individual’s life, depending on various
factors. It is therefore valuable to understand what influences these behaviours
and how people can best be supported to engage with behaviours that will

protect or enhance their health.

1.3. Health behaviours during pregnancy

Pregnancy is another example of a time when certain health behaviours may
increase in salience. In other contexts, individuals might be encouraged to make
one or two changes to their health behaviour at a time. For example, a dentist
might encourage a patient to start flossing their teeth, or a doctor might
recommend that a patient reduces their alcohol intake. However, during
pregnancy women are advised to make a myriad of changes, often suddenly and
simultaneously. Women are encouraged to attend a schedule of antenatal
appointments, which, for an uncomplicated pregnancy, is typically 12
appointments for nulliparous women, and seven for multiparous women, over
the antenatal period. Additional appointments are also provided for women
beyond 40 weeks gestation or where there are complications or concerns
(National Institute for Health and Care Excellence [NICE], 2021a). Figure 1.1

provides an overview of these key antenatal appointments.
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Booking 16-week 25-week 31-week 36-week 41-week
appointment appointment appointment appointment appointment appointment

[ Firsttrimester I Second trimester | Third trimester

Conception 1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

38-week
appointment
Dating scan 20-week scan 28-week 34-week
appointment appointment A0-week
appointment

Figure 1.1. Overview of key antenatal appointments offered throughout an uncomplicated nulliparous pregnancy (NICE, 2021b)
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In addition to attending clinical appointments, there are several other new
pregnancy-specific behaviours that women are recommended to initiate during
this period, including taking folic acid and vitamin D (NICE, 2008, 2014c).
Women are also encouraged to maintain or modify various pregnancy-related
behaviours. That is, behaviours that also occur outside of pregnancy, such as
consuming a healthy diet or being physically active (NICE, 2010b, 2021a;
Olander et al.,, 2018). Furthermore, several behaviours are recommended to be
reduced or ceased during this time, including smoking, caffeine consumption,
alcohol use, substance use, consumption of certain types of food, and vitamin A
supplementation (NICE, 2008, 2010a, 2021a; NHS, 2020b). See Table 1.1 for a

summary of these examples.

Table 1.1. Examples of recommended health behaviours during pregnancy

Initiate Maintain or modify Reduce or cease
Folic acid Eating behaviour Vitamin A
Vitamin D Physical activity Caffeine consumption
Antenatal appointments Substance use
Smoking

Alcohol use
Consumption of certain
foods (e.g., raw shellfish,
uncooked eggs)

1.4. Importance of healthy behaviours during pregnancy

Engaging in health compromising behaviours during pregnancy (e.g., poor
dietary behaviour, sedentary behaviour, alcohol use, smoking) can increase the
risk of pregnancy-related conditions such as preeclampsia and gestational
diabetes (Yang et al., 2019), as well as the risk of obstetric complications such as
preterm birth, caesarean birth, miscarriage, and stillbirth (Escafiuela Sanchez et
al., 2019; Liu et al., 2020; Sundermann et al,, 2019; Yang et al., 2019). Delivering
health messages and encouraging women to maintain or initiate healthy
behaviours during pregnancy is therefore key in reducing the risks of poor
health outcomes for both the mother and baby, and in supporting optimum

maternal and fetal health.
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Healthy behaviours established during pregnancy have the potential to persist
into the postnatal period and beyond, which may further improve the mother’s
health (e.g., Avery, 2018), including her fertility and chance of future pregnancy
success (e.g., Gaskins & Chavarro, 2018). Making healthy changes also has the
potential to improve the health of the baby in-utero and in the long-term (Hsu &
Tain, 2019; May et al., 2014; Wisborg et al., 2001). For example, smoking during
pregnancy has been shown to increase the risk of preterm birth, stillbirth, small
for gestational age (SGA) births, and reduced fetal brain development (Ekblad et
al,, 2015; Marufu et al,, 2015; Philips et al., 2020). Furthermore, the implications
of maternal smoking span beyond infancy, having been shown to be associated
with negative health outcomes into adolescence (Rauschert et al., 2019;
Thacher et al,, 2018). Encouraging women to reduce or stop smoking

behaviours therefore has wide reaching implications for the health of the baby.

From a behavioural perspective, maintaining healthy habits post-pregnancy
may also have an indirect positive impact on the health of the child, as parental
behaviours (e.g., eating behaviours) have been shown to be modelled by
children as they get older (Patrick & Nicklas, 2005). Modelling healthy
behaviour may also indirectly influence the behaviour of other adult members
of the household, as both men and women are more likely to make healthy
behavioural changes to their smoking, physical activity, and weight-related
behaviours, if their spouse or partner also makes positive changes in these

respective domains (Jackson et al., 2015).

Despite the risks, a substantial proportion of women enter pregnancy with
established unhealthy behaviours and increased risk factors for poor health
outcomes. For example, in 2017, 12.6% of pregnant women in England reported
that they were current smokers at their booking appointment and 49% of
pregnant women with a known Body Mass Index (BMI) were classed as
overweight or obese (Public Health England, 2019). Rather than making healthy
changes, research has shown that during pregnancy many women continue to
smoke, consume alcohol, and significantly reduce their physical activity levels

(Nascimento et al., 2015; NHS Digital, 2021; Popova et al., 2018). Given the
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association between these behaviours and poor maternal and fetal health
outcomes, this is a cause for concern and highlights the need to better support

women to make healthy changes during this time.

1.5. Pregnancy-related health behaviours studied within the thesis

Of the health behaviours women are advised to adopt, those that are pregnancy-
related, that may be sustained beyond pregnancy, may enhance long-term
health outcomes to a greater degree than behaviours only initiated and
maintained for the duration of pregnancy (i.e., vitamin supplementation).
Dietary behaviour, physical activity, smoking, and alcohol use, are four
pregnancy-related behaviours that are key modifiable behavioural risk factors
for adverse pregnancy outcomes and lifelong non-communicable diseases,
which also place the highest economic burden on the NHS (Hayes et al.,, 2021;
Scarborough et al., 2011; World Health Organisation, 2020). As such, these four

behaviours were the focus of the first two studies within this thesis.

As there are important differences between these four maternal behaviours, a
single area was selected to study in depth, in studies three and four. Thus, the
scope was narrowed to focus on eating behaviour? only. Eating behaviour was
selected due to the high prevalence of obesity reported at booking
appointments, as previously discussed (Public Health England, 2019), and the
numerous poor maternal and fetal health outcomes associated with excess
gestational weight gain. For example, increased risk of miscarriage, stillbirth,
congenital abnormalities, fetal overgrowth, gestational diabetes, hypertension,
and pre-eclampsia (Kominiarek et al., 2018; Poston et al., 2016; Yang et al,,
2019). Rates of maternal obesity far exceeds the prevalence of other risk
factors, such as smoking and alcohol use (Public Health England, 2019), making
it a significant health priority. Whilst behavioural risk factors for obesity
include both dietary behaviour and physical activity, research has shown that

diet alone plays a greater role in weight loss and management than physical

2 For the purpose of this thesis, the terms dietary behaviour and eating behaviour are used
interchangeably and reflect any behaviour relating to the consumption of food.
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activity (Macfarlane & Thomas, 2010). Thus, eating behaviour is a key

behaviour to target in order to improve maternal and fetal outcomes.

1.6. The teachable moment concept

Many women enter pregnancy engaging in unhealthy behaviours, as previously
discussed. However, it has been argued that pregnancy presents an opportunity
to make positive lifestyle changes (Lawson & Flocke, 2009), driven by an
increase in motivation and receptivity to health messages (Ayyala et al.,, 2020;
Edvardsson et al., 2011; Lindqvist et al., 2017). Significant events, or sets of
circumstances, that motivate individuals to make positive changes to their
behaviour, such as pregnancy, are often referred to as ‘teachable moments’
(Lawson & Flocke, 2009). This concept has been applied within various
scholarly disciplines including health (Lawson & Flocke, 2009), education
(Miller & Szymusiak, 2021), anthropology (Sobo et al., 2020), and

environmentalism (Hart & Leiserowitz, 2009).

Within the health context, events considered to be teachable moments include
receiving a chronic disease diagnosis, attending primary care consultations,
hospital admissions, cancer screening or diagnosis, and pregnancy (Cohen et al,,
2011; Cordovilla-Guardia et al., 2017; Dimova et al., 2020; Karvinen et al., 2015;
Phelan, 2010; Taylor et al., 2007; Xiang, 2016). It has also been suggested that
teachable moments can be created within the context of clinical interactions
between patients and health professionals, by responding to cues to action, risk
perceptions, and benefit or barriers to behaviour change (Lawson & Flocke,
2009). Researchers have proposed that health events such as these may prompt
individuals to adopt risk-reducing behaviours such as reducing smoking and
alcohol use, improving dietary behaviours, increasing physical activity, and
utilising preventative healthcare (Humpel et al.,, 2007; Sriphanlop et al., 2018;
Xiang, 2016).

Despite a shared understanding of the types of health events that might
motivate behaviour change, the teachable moment concept has remained

largely untested and poorly defined (Lawson & Flocke, 2009). A cross
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disciplinary review of the literature found that the teachable moment is
commonly understood in one of three ways; as an unpredictable opportunity
that spontaneously facilitates teaching or learning, as a specific event or context
resulting in increased capacity for change, or as a phenomenon involving a
cueing event that prompts specific psychological responses (Lawson & Flocke,
2009). The latter of these three descriptions is exemplified by the work of
McBride et al. (2003) whose teachable moments model (referred to hereon as
the TM model) seeks to explain how teachable moments are created within the
context of smoking cessation. Within Lawson and Flocke’s (2009) review,
McBride et al. (2003) were the only authors to discuss the mechanisms by
which a teachable moment might influence behaviour, making their article one
of the most compelling. However, similarly to the other included articles, a lack

of prospective testing means the application of this model may be limited.

1.7. The Teachable Moments model

McBride et al. (2003) describe the teachable moment as a cognitive experience
whereby an individual’s judgement of an event and the perceived significance
determines whether subsequent behaviour change will occur. The authors
suggest that an effective teachable moment is cued by a health event that (1)
increases personal perception of risk and outcome expectations, (2) provokes a
strong affective or emotional response, and (3) prompts a redefinition of self-
concept or social role (see Figure 1.2). Increased salience of these conceptual
domains is suggested to increase motivation, self-efficacy, and skill acquisition,
subsequently directing behaviour. The greater the degree to which all the
domains are acted upon, the greater the likelihood the teachable moment will
result in behaviour change (McBride et al,, 2003). However, little discussion is
provided as to way in which motivation, skills acquisition, and self-efficacy
interact to direct behaviour, or the role of these respective constructs in the

behavioural process.

The TM model has foundations in several existing conceptual models of
behaviour including the Health Belief Model (HBM), which emphasises the

importance of cues to action as a precursor of behaviour change (Rosenstock,
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1974). This conceptual element can be seen reflected as the ‘cueing event’
element of the TM model. Similarly to the TM model, the HBM was first
developed in the context of a single behaviour (uptake of tuberculosis
screening) and subsequently applied to other behavioural contexts. McBride et
al. (2003) argue that focusing on an individual behaviour in this way facilitates
comparison across studies and enables testing to assess whether teachable

moments exist for other behavioural outcomes.

Although not presented in the heuristic, the authors also highlight the role of
predisposing factors and characteristics (e.g., age, culture) that may influence
an individual’s cognitive response to the cueing event, similar to the modifying
factors included in the HBM. However, no further consideration is given to these
factors, which is a limitation of the model given what is known about the
influence of socio-demographic factors on health behaviours. For example,
different patterns of dietary behaviour have been found to be influenced by age,

ethnicity, education, and levels of deprivation (Wall et al., 2016).

Teachable
‘moment
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Figure 1.2. Heuristic model for teachable moments, within the context of

smoking cessation (McBride et al.,, 2003)
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1.8. Pregnancy as a teachable moment

Pregnancy is commonly understood to be a teachable moment for health
behaviour change (Olander et al., 2018; Paterson et al., 2016; Phelan, 2010). In
line with the TM model, the experience of pregnancy has the potential to act
upon each of the three conceptual domains. Pregnancy, including the
periconceptual period, may therefore be a particularly salient cueing event. For
example, it is likely that planning for a pregnancy and/or the experience of
being pregnant will prompt the mother to consider the associated risks of the
pregnancy for both herself and her unborn child, and appraise outcomes related
to her current behaviour (Petersen et al., 2015). Previous research suggests that
women experience heightened risk perceptions due to fear of complications,
frequent pregnancy surveillance, and the influence of unmonitored sources of
information consumed online (Robinson et al,, 2015). In some cases,
perceptions of risk and hyper-vigilance can be further increased by difficulty
conceiving or experiencing complications in prior pregnancies (Atkinson et al,,

2016; Mills et al., 2014).

Pregnancy is an experience that is also likely to provoke a strong emotional
response. Studies have reported heightened positive emotions such as joy and
excitement in relation to pregnancy (Lou et al., 2017), as well as experiences of
stress, anxiety, and depression (Rubertsson et al., 2014; Staneva et al., 2015).
Moreover, pregnancy is an experience that encourages the adoption of a new
social and emotional role as a mother, which may arguably be more salient for
nulliparous women. Adoption of the maternal role, and the notion of ‘good
mothering’, is well documented in the literature and suggests that for many
women, pregnancy is a period of psychological, as well as physical,

transformation (Hodgkinson et al., 2014; Ionio et al., 2021; Ladge et al., 2012).

Interestingly, within the context of pregnancy these three domains appear to
interlink. For example, worry is an affective response that may be caused by
heightened risk perceptions (Portnoy et al., 2014). Similarly, adoption of the

maternal role, and specifically the ‘good mother’ role, relates to perceptions of
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risk and a desire to protect the baby from harm (Robinson et al,, 2015), as well
as negative emotions and distress where women feel deviant or inadequate

(Staneva et al,, 2015).

1.9. The Capability-Opportunity-Motivation Behaviour model

Whilst the TM model is most commonly used, the Capability-Opportunity-
Motivation Behaviour model (COM-B; Michie et al., 2011) (see Table 1.2) has
been suggested to provide an alternative, and enhanced, understanding of
pregnancy as a teachable moment (Olander et al.,, 2016). The COM-B model is a
“behaviour system” that was developed based on an evaluation of existing
frameworks of behaviour change (Michie et al.,, 2011, p.45). The model forms
the core of the Behaviour Change Wheel (BCW), which is a broader framework
reflecting intervention functions and policy categories used to classify and

design interventions.

The COM-B model posits that three essential conditions are necessary to direct
behavioural change: capability (physical and psychological), opportunity
(physical and social), and motivation (reflective and automatic). All conditions,
except for reflective motivation, are thought to be necessary to generate a
behaviour (Michie et al., 2011). These determinants are suggested to more
usefully, and insightfully, explain behaviour change during pregnancy, than
those of the TM model, by moving beyond the traditional model of motivation,
and considering that changes in capability and opportunity may also create
opportune moments for intervention (Olander et al., 2016). For example,
women'’s physical activity during pregnancy might be restricted by experiences
of physical pregnancy symptoms, reflecting reduced physical capability. Having
limited access to appropriate antenatal exercise classes may also act as a
barrier, reflecting reduced physical opportunity, as might feelings of worry or
anxiety about causing harm to the baby, reflecting automatic motivation

(Flannery et al.,, 2018).
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Table 1.2. COM-B model domains and definitions (Michie et al., 2011)

Domain Definition

Physical Thelz 1.r1d1V1dual s physical capacity to engage in the

activity concerned
Capability
The individual’s psychological capacity to engage in

Psychological the necessary thought processes

All the factors that lie outside the individual afforded
Physical by the environment that make the behaviour possible
or prompt it

Opportunity All the factors that lie outside the individual afforded
by the social environment and the cultural milieu
that dictate the way that we think about things, that
make the behaviour possible or prompt it

Social

Automatic processes involving emotions and
impulses that arise from associative learning and/or
innate dispositions that energize and direct
Motivation behaviour

Automatic

Reflective processes involving evaluations and plans

Reflective ) . .
that energize and direct behaviour

1.10. Conceptual and theoretical issues

Despite their respective merits and application to pregnancy, neither the TM
model nor the COM-B model were developed in the context of pregnancy or
have been tested prospectively in a population of pregnant women.
Furthermore, no pregnancy-specific model of behaviour change exists.
Pregnancy is a unique physiological and psychological event (Slade et al., 2012;
Soma-Pillay et al.,, 2016) that requires women to make decisions about the life
of another individual (the fetus), to engage with an ordered healthcare plan, and
to manage societal expectations about their own behaviour. Unlike other acute
health events such as hospitalisation or clinical consultations, which are often
brief, pregnancy typically lasts for between 37 to 42 weeks (NHS, 2021a). The
physiological experience of pregnancy is continually evolving throughout that
period, including observable bodily changes, changes in symptoms, and

fluctuating hormone levels (Soma-Pillay et al., 2016). As such, it is crucial that
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models used to understand behaviour change during pregnancy are developed

in that context, to account for the unique aspects of the experience.

Pregnancy is often conceptualised as a teachable moment in-and-of-itself (e.g.,
Atkinson et al,, 2016; Phelan, 2010). However, it has been suggested that
multiple teachable moments may occur throughout pregnancy, triggered by
individual antenatal events (e.g., receiving confirmation of the pregnancy,
attending the initial booking appointment), or more broadly related to different
gestational trimesters (Olander et al., 2016). Whilst McBride et al. (2003, p.166)
consider that “meaningful sub-events” might provide targets for intervention,
both the TM model and COM-B model provide a static understanding of
behaviour change, assuming that a target behaviour will be influenced by
simultaneous changes in the respective psychological constructs. These models
are therefore limited when applied to pregnancy, which as discussed, is a

dynamic health event that is constantly in flux.

1.11. Utilising the teachable moment in clinical practice

Pregnancy provides a unique opportunity for various health professionals to
utilise the teachable moment and provide education and messages promoting
healthy behaviours. Due to the schedule of antenatal appointments, there are
multiple opportunities for contact between women and numerous health
professionals, including midwives, family doctors, and obstetricians, over the

course of their pregnancy (NICE, 2021a).

In the United Kingdom (UK), current guidelines for routine antenatal care
recommend that women are provided with lifestyle advice during antenatal
appointments, including information on cigarette smoking, alcohol
consumption, exercise, and diet/nutrition (NICE, 2021a). NHS organisations are
also required to provide staff with training to have opportunistic behaviour
change conversations, as part of the ‘Making Every Contact Count’ initiative
(MECC; Public Health England et al., 2016). However, research suggests that
opportunities to deliver meaningful advice about health behaviour change are

often not utilised to their full effect. Numerous studies have reported a lack of
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conversations around making healthy lifestyle changes between women and
midwives, and the provision of inconsistent advice from healthcare
professionals (Cunningham et al., 2018; Lawrence et al., 2020; Weir et al.,
2010). These findings are consistent with those of recent studies reporting that
UK midwives feel they lack knowledge regarding guidelines and topics, and that
they themselves receive inconsistent and conflicting recommendations about
the information they should deliver (e.g., Royal College of Obstetricians and
Gynaecologists, NICE) (Hopkinson et al., 2018; Lee et al., 2012; Schélin et al.,
2021; Strommer et al., 2021).

Current recommendations fail to provide sufficient information about
conversations surrounding behaviour change. Whilst the guidance suggests that
delivery of information is tailored to the time and stage of a woman’s
pregnancy, no further consideration is given to the different factors that may
influence behaviour change efforts at different gestational stages (NICE, 2021a).
Furthermore, the MECC initiative has been implemented inconsistently across
the NHS, which has left many health professionals, including those in maternity
care, feeling ill-equipped to have meaningful conversations about behaviour

change (Chisholm et al., 2018; Keyworth et al., 2019).

In addition to the insufficiency of training pathways and existing guidelines
regarding behaviour change, various other barriers to such conversations exist.
For some health professionals these are practical barriers such as time
constraints, having a lack of referral options (e.g., for weight or physical
activity), lack of continuity of care, and needing to prioritise the management of
clinical risks (Lee et al.,, 2012; McLellan et al., 2019). Other barriers relate to the
clinical relationship. For example, some health professionals have concerns
about broaching sensitive topics (e.g., weight or diet) and are keen to prioritise
their relationship with the woman above delivering advice. Women'’s perceived
receptivity or honesty about their current behaviour can also deter some health
professionals from engaging in behaviour change conversations, as can feelings
about their own health status (e.g., if they have a high BMI themselves) (Lee et
al., 2012; McLellan et al., 2019).
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In order to better support health professionals to capitalise on the opportunity
pregnancy presents for behaviour change, behavioural interventions are
regularly trialled in maternity care settings. However, they are frequently
unsuccessful at changing target behaviour or affecting primary outcomes
(Coleman et al., 2012; Dodd et al., 2008; Kennelly et al., 2018). This is often due
to the absence of a theoretical framework or concepts (Brown et al.,, 2012;
Currie et al,, 2013; Flannery et al,, 2019), which are necessary to target causal
factors of behaviour, and to understand methods of change and the pathways
through which they might occur (Bartholomew & Mullen, 2011; Michie et al,,
2008). Where behavioural interventions do utilise theory, their effectiveness
may be limited by the use of models that are not pregnancy-specific. For
example, the MECC initiative uses a COM-B informed approach (Public Health
England et al.,, 2016), which is a model that has not been developed nor tested

in a pregnant population, as previously discussed.

It is evident that greater support is required in maternity settings to better
utilise pregnancy as a teachable moment for health behaviour change. As such,
the development of a pregnancy-specific model of behaviour change would be
valuable. In order to deliver effective and appropriate behavioural interventions
in antenatal care, they must be underpinned not only by theory, but by theory
that has been developed in the context in which it is applied. More specifically,
pregnancy is a unique health event which requires an understanding specific to
the experience. Developing a behavioural model that is pregnancy-specific
would not only enhance the level of support women receive, but would provide
an appropriate framework for health professionals to refer to, to facilitate and
guide behaviour change conversations in routine care. Whilst the development
of a pregnancy-specific model will not address all of the barriers faced by health
professionals to delivering behaviour change advice, it is an important first step
in appreciating the unique needs of this population and attempting to provide

an enhanced level of support and care for mothers and their infants.

36



1.12. Chapter summary

This chapter has provided the background and rationale for the research
studies comprised within this thesis. A general overview of health behaviours
and their importance during pregnancy was initially presented, followed by the
rationale for the pregnancy-related behaviours focused on within the studies.
The concept of the teachable moment was introduced, and the TM model and
COM-B model were then presented and critically evaluated in relation to the
context of pregnancy. The utilisation of the teachable moment within maternity
care, to support women to make healthy changes, was then discussed. Chapter

two presents the main aims of the thesis and individual research studies.
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CHAPTER TWO
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2. Aims and objectives

The overarching aim of this thesis was to understand pregnancy as a teachable
moment by developing a pregnancy-specific model of health behaviour change.
To do this, four studies were conducted, and the findings synthesised (see
chapter eight). The aims of the individual studies are presented below. The

overall structure of the thesis is illustrated in Figure 2.1.

2.1. Study one: Systematic review (Chapter four)

The aim of the first study was to identify factors influencing health behaviour

change during pregnancy, specific to dietary behaviour, physical activity,

smoking, and alcohol use.

2.2. Study two: Theoretical mapping exercise (Chapter five)

The aims of the second study were to:

1) Assess to what extent the factors identified as influencing behaviour change

in the first study were accounted for in the COM-B and TM models.

2) Identify whether the COM-B model or the TM model is best used to

understand behaviour change during pregnancy.

2.3. Study three: Longitudinal cohort study (Chapter six)

The aims of the third study were to:

1) Describe how the constructs of the COM-B model, the constructs of the TM

model, and eating behaviour change over time.

2) Investigate whether the COM-B model or TM model better explains eating

behaviour during pregnancy.
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3) Examine whether certain time-points throughout pregnancy act as more

salient teachable moments than others.

2.4. Study four: Interview study (Chapter seven)

The aim of the fourth study was to explore the influences on women'’s eating

behaviour throughout pregnancy.
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CHAPTER THREE

43



3. Methodological considerations

3.1. Chapter overview

This chapter describes the rationale behind the key methodological decisions
made throughout the thesis. In particular, the decision to involve lay members
of the public in designing the research, the decision to incentivise participation,
the use of a mixed methods approach, and key decisions relating to individual

study design and analytical approaches.

3.2. Patient and Public Involvement

Patient and Public Involvement (PPI) in research has been defined as “research
being carried out ‘with’ or ‘by’ members of the public rather than ‘to’, ‘about’ or
‘for’them” (INVOLVE, 2021). PPI activities can involve members of the public at
various stages of the research cycle (e.g., study design, set up, analysis,
dissemination), which differs from other forms of participatory research, such
as action research or co-design, which seeks to collaborate and work in
partnership with members throughout the research process (Blomkamp, 2018;

Bradbury-Huang, 2010; Koshy et al., 2011).

Involving lay members of the public in the design and development of health
research is advocated on the grounds that those affected by a clinical condition
or state (e.g., pregnancy) are entitled to input into research that may affect them
(Bagley et al., 2016). Doing so helps to ensure that research is carried out in a
way that is appropriate, acceptable, and relevant to those taking part, and
improves the experience of those participating (INVOLVE, 2012; NIHR Centre

for Engagement and Dissemination, 2021).

PPI activities were conducted with pregnant and recently postnatal women to
inform the design of the empirical studies within this thesis (studies three and
four). The desired outcomes of these activities were to ensure that the research
studies were appropriate, that the language used was sensitive, and that the

participant materials were clear and sufficiently detailed. To ensure a range of
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perspectives were considered for each of the studies, the women involved had
differing pregnancy experiences, including experiences of uncomplicated
pregnancies, miscarriages, and stillbirth. Women's pregnancy backgrounds can
shape their attitudes and influence their contribution to the research in
meaningful ways (Moss et al., 2017). For example, some of the women who had
previously suffered a pregnancy loss were particularly attuned to the use of

sensitive language and terminology.

Women were involved at the design stage of both studies and were provided
with information about the proposed recruitment and data collection
approaches, and copies of key participant materials to review (e.g., participant
information sheets, consent forms, surveys, debrief sheets). In line with
guidance produced by the NIHR Centre for Engagement and Dissemination

(2020), the PPI members were compensated £25 each for their involvement.

Input from PPI members was highly valuable as it highlighted weaknesses in
the proposed research approaches, and details that had been overlooked. For
example, the value of the recruitment incentive for the third study was
originally intended to be one prize draw of £200 for completing all four surveys.
However, it was highlighted that should a woman experience a pregnancy loss
during the study, she would also lose the opportunity to win the prize. Based on
this feedback, the incentive was changed to four smaller prize draws of £50 for
each survey completed. This felt much more inclusive and addressed an
otherwise overlooked issue. Other amendments included changes to the
language used in the materials to make it more appropriate (e.g., not referring
to a pregnancy as ‘normal’), as well as edits to improve readability and
comprehension. Incorporating these changes meant that overall, the participant
materials were more considered and appropriate for the target demographic,
ensuring the use of language that was sensitive to women who may experience

complications during their pregnancy.
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3.3. Incentivising participation

Recruitment and retention of participants in research is a key problem that is
often overcome through the use of incentives. These can include monetary
incentives and non-monetary incentives such as gifts, discounts, leisure
vouchers, academic credit, or medical treatment (Dickert & Grady, 2008). The
use of monetary incentives in particular has been shown to be an effective
strategy to recruit and retain participants in various research contexts (Abshire
etal., 2017; Jennings et al., 2015; Ngune et al,, 2012), however, it is a highly
debated issue. Some argue that the use of incentives may lead to undue
inducement, exploitation, biased enrolment, or undermine autonomous
decision-making, depending on the type of research (Resnik, 2015; Tishler &
Bartholomae, 2002; Zutlevics, 2016). However, incentives are often viewed as a
necessary tool to recruit sufficient participants. Provision of a monetary
incentive compensates participants for their time and provides a token of
appreciation for their involvement (Groth, 2010; Resnik, 2015; Zutlevics, 2016).
Where risk of harm to the individual participants is assessed to be negligible,

the use of incentives is often viewed as acceptable (Zutlevics, 2016).

In the context of this thesis, the decision was made to offer monetary incentives
for participation in both empirical studies. Participants were offered the
opportunity to be entered into a prize draw to win a £50 Love2Shop voucher
for each of the four surveys they completed and to be entered into one-off prize
draw to win a £100 Love2Shop voucher, for studies three and four, respectively.
In the third study, the value of the incentive and timing of the prize draw (i.e.,
one draw per survey) was decided upon based on feedback received from PPI
members, as previously discussed. The decision to offer financial incentives is in
line with Health Research Authority (2014) guidance on payments and

incentives in non-therapeutic research.

The decision to incentivise recruitment was based on an understanding of the
potential benefits of doing so (i.e., enhanced recruitment) and assessment of the

potential risk of harm to participants. Given the target population for both
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studies were adults who had capacity to provide informed consent, and who
were not deemed to be vulnerable, the offer of an incentive was considered

appropriate.

There were several reasons for choosing to offer monetary incentives. Firstly, it
was likely that due to the longitudinal nature of the third study, attrition rates
would be high. It was therefore important to encourage participants to remain
engaged with the study over the nine-month period, to enhance the potential
for data collection. Another consideration related to the fact that recruitment
took place during a pandemic. Whilst a decision to incentivise recruitment for
the third study was made pre-pandemic, the protocol for study four was
finalised after restrictions were first introduced in England (i.e., after
23/03/2020). It was anticipated that recruitment may prove more challenging
at a time when changes in personal circumstances may reduce motivation for
research participation, and that the offer of a financial incentive might improve

engagement.

3.4. Use of a mixed methods approach

3.4.1. Methodological paradigms

Research can be conducted using either qualitative or quantitative
methodologies. Quantitative research describes a range of methods used to
investigate a measurable phenomenon using statistical or numerical data
(Watson, 2014). Conversely, qualitative research describes a range of methods
used to gather and analyse data in the form of human language and experience
(Levitt et al., 2018). Whilst quantitative research seeks to objectively measure
and report a given phenomenon, qualitative research provides rich insights and
perspectives into individuals’ worlds and experiences, often complementing

knowledge gained using quantitative methods alone (Braun & Clarke, 2014).

The design, conduct, and analysis of research, whether qualitative or
quantitative, is always underpinned, to some extent, by the researcher’s own

philosophical assumptions about the world and the nature of knowledge. Beliefs
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about what is known and how knowledge is obtained are described as
epistemological ‘paradigms’ or ‘worldviews’, and these influence how research
questions are asked and answered (Morgan, 2007). Two main paradigms
dominate methodological and epistemological debates in social sciences;
positivism/post-positivism and constructionism/interpretivism (Dawadi et al.,
2021; Feilzer, 2009). Whilst there is considerable nuance within these
paradigms, simply put, those with a positivist worldview believe in a singular
reality where objective inquiry can be used to discover the ‘truth’ and often
favour quantitative research methods. Conversely, those with a constructionist
worldview believe there is no single objective reality and tend to favour
qualitative methods (Feilzer, 2009). These epistemological positions guide what
can be said about research data and the inferences and meaning taken from it

(Braun & Clarke, 2006).

3.4.2. Combining paradigms

Mixed methods research involves combining elements of both qualitative and
quantitative research approaches for the purposes of breadth and depth of
understanding and corroboration (Johnson et al., 2007). It has been argued that
mixed methods research can involve mixing approaches within a single study,
or within a program of research (Johnson et al., 2007), which is consistent with

the approach taken in this thesis.

Whilst some qualitative and quantitative traditionalists believe that qualitative
and quantitative paradigms are incompatible with one another (Johnson &
Onwuegbuzie, 2004), others argue that the integration of the two
methodological approaches is not only possible, but favourable (Johnson &
Onwuegbuzie, 2004; Johnson et al., 2007). Mixed methods research can offer
insights into phenomena that may not be achievable using qualitative or
quantitative methods alone, and produces a more complete picture through
differing research perspectives and lenses (Dawadi et al., 2021). Furthermore,
the combination of qualitative and quantitative methods mean that the

strengths and weaknesses of each method (e.g., the breadth of data produced
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through quantitative inquiry and the depth of data generated through
qualitative methods) are offset against one another, resulting in more robust

conclusions (Dawadi et al., 2021).

Mixed methods research is underpinned by the paradigm of pragmatism.
Pragmatism is not wedded to one particular epistemological paradigm and is
concerned only with answering the research question using the most
appropriate approaches (Feilzer, 2009). The pragmatic approach allows
researchers to move away from the dichotomy of positivism/post-positivism
and constructionism/interpretivism, valuing both objective and subjective

knowledge (Dawadi et al., 2021; Feilzer, 2009).

The studies carried out as part of this thesis included a qualitative systematic
review and theoretical mapping exercise, a quantitative longitudinal cohort
study, and a qualitative interview study. Whilst each of the study methodologies
are inherently linked to the dominant paradigms, the methodological decisions
were guided by a principle of pragmatism, considering what approaches

worked best to most effectively meet the overarching aim of the thesis.

3.4.3. Triangulation of findings

In addition to enhancing and broadening understanding of a given
phenomenon, a key advantage of mixed methods research is that it facilitates
triangulation of findings. Whilst a challenge of this approach is the potential for
discrepancies within the respective data sets (Almalki, 2016), the successful
assimilation of findings can lead to the synthesis or integration of theories, and
initiation of new interpretations or ways of thinking (Jick, 1979; Rossman &
Wilson, 1985). This approach was therefore highly appropriate given the
overarching aim of the thesis, which was to develop a pregnancy-specific model

of health behaviour change.

There are various ways in which triangulation of findings can occur. For

example, a within-method approach can be used where multiple techniques are
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used within a given method (e.g., multiple survey measurement scales
measuring the same concept) or a between-method approach can be used to
cross-validate findings generated from several distinct methods (Jick, 1979),
such as that used within this thesis. The four studies within this thesis utilised
various methods of inquiry including systematic review and meta-synthesis,
theoretical mapping, longitudinal data collection, and timeline assisted
interviews. Triangulation was achieved by identifying key insights from each of
these studies that contributed meaningfully to the development of a pregnancy-
specific model. Drawing upon the strengths of each of the methodologies, and
utilising different approaches, facilitated the assimilation and integration of
findings, to develop an enhanced theoretical and conceptual understanding of
the phenomenon under investigation. This was achieved by meeting the aim of

the thesis to develop a pregnancy-specific model of health behaviour change.

3.5. Study design and analytical approaches

As described above, this thesis is comprised of four studies that vary by study
design and analytical approach. Full details pertaining to the methodological
procedures can be found within the respective chapters, however justifications
for the key methodological decisions made for each respective study are

presented here within.

3.5.1. Study one: Systematic review and meta-synthesis

The first study in this thesis was a systematic review and meta-synthesis which
aimed to identify factors influencing health behaviour change during pregnancy.
Systematic reviews are a widely-used methodology that has been developed for
searching, appraising, and synthesising the findings of individual research
studies (Dixon-Woods et al., 2006). For researchers, health professionals, and
policy-makers tasked with making decisions based on available evidence,
systematic reviews integrate findings and highlight variations or consistencies
across the literature, aiding decision-making (Mulrow, 1994). Compared to

other types of reviews (e.g., narrative reviews) systematic reviews have long
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been viewed as a superior methodology due to the increased rigor and

transparency of the process (Dixon-Woods et al., 2006).

Historically, systematic reviews focused solely on the identification and
synthesis of Randomised Controlled Trials (RCTs), and were concerned only
with effectiveness outcomes, often referred to as a ‘rationalist’ model of
systematic reviews (Dixon-Woods et al., 2006). However, a failure to include
qualitative studies means that relevant evidence may be missed, limiting the
conclusions that can be drawn from the data (Dixon-Woods & Fitzpatrick,

2001).

More recently, the value of qualitative research in systematic reviews has been
recognised. This is owing to the critical perspective qualitative research can
offer and contribution it can make to reviews of effectiveness, by providing
insight into the “what, how, and why” (Centre for Reviews and Dissemination,
2009, p.221; Dixon-Woods & Fitzpatrick, 2001). In the context of this study, it
was important to understand the lived experiences of women during their
pregnancies, which cannot be captured using quantitative methods alone
(Braun & Clarke, 2019). A scoping review of the literature revealed a plethora of
qualitative research existed exploring women'’s experiences or perceptions of
antenatal health behaviour change. As such, a systematic review and meta-
synthesis was deemed necessary and appropriate, to capture and synthesise

common findings from this disparate literature.

3.5.1.1. Quality appraisal

Quality appraisal in qualitative systematic reviews is an important activity that
enables researchers to reflect upon and assess the rigor and trustworthiness of
the studies, and to reduce the possibility of bias (Dixon-Woods et al., 2006).
Quality appraisal can take the form of reflective dialogue between those
assessing the studies, or alternatively, structured appraisal tools can be used
(Majid & Vanstone, 2018). Various tools are available, all of which have their

own merits and limitations. These include the Critical Appraisal Skills

51



Programme (CASP) quality appraisal checklist (CASP, 2018), the Consolidated
Criteria for Reporting Qualitative Research (COREQ; Tong et al., 2007), and the
Standards for Reporting Qualitative Research tool (SRQR; O'Brien et al., 2014).
The use of structured tools such as these enables standardisation of

methodological reporting of quality and can strengthen the understanding and

applicability of findings from qualitative synthesis (Majid & Vanstone, 2018).

To appraise the quality of the studies included in the systematic review, the
CASP quality appraisal checklist was used (CASP, 2018). The CASP tool is
specific to the appraisal of qualitative research and is the most commonly used
tool in Cochrane and the World Health Organisation (WHO) guideline processes
(Noyes et al., 2018). Furthermore, the CASP tool is easy to understand, use, and
administer (Majid & Vanstone, 2018). For these reasons it was deemed an
appropriate and reliable tool to use. No studies were excluded from the review
based on the quality appraisal, as there is limited evidence to suggest this is
beneficial (Carroll et al,, 2012; Dixon-Woods et al., 2007; Long et al., 2020).
However, the assessment process allowed for transparency and provided an
enhanced understanding of the contribution made by each study to the findings

and conclusions of the review.

3.5.1.2. Reporting guidelines

Ensuring quality in reporting of systematic reviews is important, as systematic
reviews are often viewed as the gold standard for evidence-based decision-
making in healthcare (Pussegoda et al., 2017). Inadequately reported reviews
can be difficult to interpret and may limit the extent to which the evidence can
be used to inform best practice, resulting in wasted research resources
(Pussegoda et al., 2017). To assess the quality of systematic review reporting,
several criteria have been developed, including the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses statement (PRISMA; Moher et al,,
2009), and the Enhancing Transparency in Reporting the Synthesis of
Qualitative Research statement (ENTRQ; Tong et al., 2012), both of which were

used to guide the reporting of the systematic review conducted for this thesis.
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These guidelines provide structured checklists for researchers to use in order to
increase transparency and ensure reporting of the evidence is accurate and

rigorous.

3.5.1.3. Analytical approach

Various methods can be used to synthesise qualitative data in systematic
reviews, including thematic synthesis, meta-ethnography, textual narrative
synthesis, framework synthesis, and grounded theory (Barnett-Page & Thomas,
2009). Thematic synthesis was selected as the most appropriate method to
analyse and synthesis the data from the systematic review (Thomas & Harden,
2008). This approach combines and adapts elements from meta-ethnography
and grounded theory approaches, to identify descriptive themes, which can be
further interpreted to form analytical themes (Barnett-Page & Thomas, 2009).
This approach is similar to analysis techniques used in primary research
studies, and unlike other methods, such as textual narrative synthesis, seeks to
identify and translate key concepts, enabling conclusions to be drawn based on

commonalities across heterogeneous studies (Lockwood et al., 2020).

Thematic synthesis allows for the development of a richer interpretation and
conceptual understanding that aims to go beyond the data, to allow for a new
interpretation of the study findings that are greater than the sum of their parts
(Barnett-Page & Thomas, 2009; Evans & Pearson, 2001; Flemming & Noyes,
2021). This was important given the aims of the review, which were not to
purely summarise or describe current literature, but to synthesise it and
consider the implications when the study findings were combined to create a

‘whole’.

3.5.1.4. Inclusion of non-English language articles

Non-English language articles were included in the systematic review for
several reasons. Firstly, both the Cochrane Handbook and the Campbell

Collaboration recommend that authors should assess all relevant articles for
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inclusion, irrespective of language (Kugley et al., 2017; Lefebvre et al., 2019). It
was therefore important to adhere to current recommendations regarding best

practice.

Whilst some have argued that the exclusion of non-English language articles has
a limited impact on the findings and overall conclusions of reviews (Dechartres
et al.,, 2018; Hartling et al., 2017; Nussbaumer-Streit, Klerings, Dobrescu, et al.,
2020), excluding such articles may lead to an increased risk of bias (Pieper &
Puljak, 2021; Song et al., 2010), or missing key evidence (Nussbaumer-Streit,
Klerings & Gartlehner, 2020), and may limit the generalisability of findings (Aali
& Shokraneh, 2021). Furthermore, excluding non-English language articles from
qualitative reviews may mean that participants’ experiences of culturally
specific issues are not captured, and may serve to limit the transferability of the
results (Butler et al,, 2016). From a practical perspective, excluding non-English
language articles during the search stage of a review also risks the exclusion of
relevant English-language articles, where language values have been incorrectly

defined or are missing (Aali & Shokraneh, 2021).

Inclusion of non-English language articles resulted in a more thorough review
that was far more representative and inclusive of the current literature.
However, the process of identifying suitable translators for these articles was
extremely challenging and time consuming. As such, a discussion article was
written, reflecting on the process of identifying low-cost sources of translation
support, which has since been published in Research Synthesis Methods (see

Appendix A).

3.5.2. Study two: Theoretical mapping exercise

In the second study, a theoretical mapping exercise was undertaken, to assess
to what extent the factors identified as influencing health behaviour change in
the systematic review, were accounted for in the COM-B and TM models. A

hybrid approach was utilised, whereby the inductively generated sub-themes

from the systematic review were deductively mapped to the constructs of the
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COM-B and TM models. Inductive approaches involve deriving themes or
interpretations directly from raw data, whereas deductive approaches test the
congruence of data with existing assumptions, theories, or hypotheses (Thomas,
2006). Applying existing data-driven knowledge within theory-driven
frameworks provided an enhanced conceptual understanding of how the
influencing factors related to the model constructs and the applicability of these
models to the context of pregnancy. Using a hybrid approach such as this has
been argued to enhance rigor in the analytical process (Fereday & Muir-
Cochrane, 2006; Xu & Zammit, 2020). Furthermore, this approach is in line with
the pragmatic stance taken in this thesis, as pragmatism supports not only the
use of different methods, but a continuous cycle of inductive and deductive

reasoning (Mitchell, 2018).

3.5.3. Study three: Longitudinal cohort study

The third study was a longitudinal prospective cohort study, which aimed to
investigate the utility of the COM-B and TM models to explain changes in eating
behaviour during pregnancy. Longitudinal research is concerned with progress
and change in status over a given time period and can show growth and
patterns of change, which is important for causal studies on individual
behaviour (Rajulton, 2001). Given the aims of the study, a longitudinal approach
was deemed necessary to capture the data of interest over the specified time

period.

3.5.3.1. Data collection

Data were collected from participants at four time-points over the study period:
between 12-16 weeks of pregnancy, 20-24 weeks, 36-40 weeks, and between 6-
12 weeks postpartum. These time-points were decided upon following
discussion with clinicians with experience of providing care in pregnancy. The
first three time-points were selected as they would capture data within each of
the three pregnancy trimesters. Defining a short window for data collection

within each trimester also aimed to avoid any ambiguity associated with using
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standard trimester dates. For example, using a standard trimester timeline (0-
12 weeks, 13-27 weeks, 28-42 weeks) would mean that a woman who is 13
weeks pregnant and a women who is 27 weeks + 6 days pregnant would both
provide data relating to the same trimester/time-point, when there is likely to
be substantial differences in experiences between women at these differing

gestational stages.

One consideration when planning to recruit women during the earlier stages of
pregnancy was that for some women their pregnancies may not continue to full
term. Between 12-16 weeks of pregnancy was therefore deemed to be an
appropriate time to commence recruitment and collect the first set of data, as
by this stage most women have attended their first booking appointment and
ultrasound scan (NICE, 2021b), which can detect some pregnancy complications
at that early stage (Scibetta & Han, 2019). Furthermore, spontaneous
miscarriages are more likely to occur before this point (Cohain et al., 2017).
This decision was supported by PPI members and clinical staff involved in the

study.

The final time-point for data collection was between 6-12 weeks postpartum.
Whilst it was important to gather data during the early postpartum period, it
was anticipated that women would be otherwise occupied shortly after the
birth of their baby. In order to avoid overburdening participants during this
time, six weeks postpartum was decided upon as an appropriate time-point to
re-contact participants, with additional time added for participants to respond

to the survey.

3.5.3.2. Analytical approach

Mixed effects regression models were used in the main analysis to compare
changes in eating behaviour and model construct scores over time. Multiple
linear regression models were used to identify whether the COM-B model or TM
model better explained eating behaviour. Individual regression models were

also used to assess the associations between model constructs and dietary
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quality at each time-point, to identify if certain time-points act as more salient
teachable moments than others during pregnancy. Given the aims of the study,
the use of regression models was deemed to be the most appropriate approach,
as this analytical method allows for the investigation of the relationship
between explanatory variables (i.e.,, model constructs) and a response variable
(i.e., eating behaviour) while considering the effects of confounding factors

(Bender, 2009).

3.5.3.3. Online recruitment

Recruitment for the third study took place between February and June 2020,
initially through NHS maternity units in the North-West of England. This was up
until the point at which it was announced that pregnant women were a high-
risk group for contracting COVID-19 (16/03/2020). After this point,
recruitment was moved online, utilising paid adverts (e.g., Facebook,
Instagram) and posts on social media and forums (e.g., Twitter, Reddit,

MumsNet), university mailing lists, and recruitment websites.

A total of 42% of participants were recruited online. Whilst there are benefits to
online recruitment, such an increasing reach, ease of participation, and time
saving (Saberi, 2020), previous research has suggested that participants from
cohorts recruited online have lower follow-up participation (Bajardi et al.,
2014). This may therefore explain the relatively high levels of attrition found in
the study (see page 138 for details). Recruiting online may also increase the risk
of selection bias, which can consequently threaten internal validity (Young et
al., 2020). For example, it is possible that the participants who self-selected to
take part in the study were those who had an interest in healthy eating. This
would mean that groups of women with less healthy diets may be
underrepresented in the sample thus skewing the data to suggest women’s
eating behaviour is healthier than is actually reflected in the general population.
Whilst this would have implications for the findings of the study, it has also

been argued that recruitment of reproductive aged women online into
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prospective cohort studies of reproduction are no more likely to be prone to

selection bias than with ‘traditional’ recruitment methods (Hatch et al., 2016).

Many of those participants recruited online were those recruited after pregnant
women were reported to be at high-risk of COVID-19. Specifically, 41.5% of
participants were recruited after 16/03/2020 (for the purpose of this thesis,
any time after this date will be referred to as ‘lockdown’ from hereon). Other
studies conducted during 2020 have suggested that in some cases women
experienced disruptions to their eating behaviour during this time (Whitaker et
al,, 2021; Zhang, Zhang, et al., 2020), as well as elevated anxiety related to
concern about threat to their lives and those of their baby or loved ones
(Corbett et al., 2020; Lebel et al., 2020; Qi et al., 2020). To address these issues,
timing of recruitment (i.e., pre- or post-lockdown) was included as potential

confounder in the main analysis.

3.5.4. Study four: Interview study

In study four, one-to-one interviews were used to explore influences on
women’s eating behaviour throughout pregnancy. Interviews are one of the
most widely used qualitative methods in psychology research which can be
used to explore participants’ views, experiences, beliefs, and motivations about
a given phenomenon (Gill et al., 2008; Willig, 2008). From a practical
perspective, interviews provide a flexible and accessible approach to data
collection that can reveal novel insight not otherwise considered (Gill et al.,

2008; Qu & Dumay, 2011).

Given the aim of the study was to explore participants’ experiences of eating
behaviour during their pregnancies, interviews were considered to be the most
appropriate method to utilise in this context. More specifically, semi-structured
interviews were used, as this style of interviewing allows for broad topic areas
to be defined, whilst providing flexibility for participants to diverge and to
explore topics in greater depth (Gill et al., 2008).
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3.5.4.1. Reporting guidelines

Similarly to the reporting guidelines developed for systematic reviews, a small
number of tools also exist to assess the quality of reporting for primary
qualitative studies. Three key sets of reporting standards include the Journal
Article Reporting Standards for Qualitative Research (JARS-Qual Standards)
(Levitt et al., 2018), and the SRQR (O'Brien et al., 2014), and COREQ (Tong et al.,
2007), both of which can also be used to assess the quality of qualitative
systematic reviews, as previously discussed. As with other types of reporting
guidelines, these tools help to improve transparency of the research process
and aid with critical appraisal by ensuring thorough reporting of key research

elements (Dossett et al., 2021; O'Brien et al., 2014).

The interview study conducted as part of this thesis was reported in line with
the COREQ criteria (Tong et al., 2007), which provides a comprehensive 32-item
checklist. Whilst the COREQ has been criticised for taking a slightly more rigid
approach to reporting than other reporting criteria (Dossett et al,, 2021), it is
specific to interview and focus group research. As such, this set of guidelines
was considered to be the most appropriate to guide the write-up and reporting

of this study.

3.5.4.2. Analytical approach

In order to understand women'’s experiences of eating throughout pregnancy, it
was necessary to explore commonalities in their narratives, to identify factors
influencing behaviour. As such, an inductive thematic analysis was conducted
on the interview data, based on the five steps outlined by Braun and Clarke
(2006). Thematic analysis is a commonly used analytical approach in qualitative
research which seeks to identify, analyse, report, and interpret patterns within
qualitative data (Braun & Clarke, 2006). Given the aims of the study, this
approach was highly appropriate. Other analytical methods, such as content
analysis and Interpretative Phenomenological Analysis (IPA), were discounted

early on, as these methods are concerned more with individual narratives and
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the use and meaning of language, respectively (Brocki & Wearden, 2006; Cheek,
2004).

Thematic analysis also offers a theoretically flexible approach, which differs to
other qualitative methods such as IPA and grounded theory, which are
theoretically bounded (Braun & Clarke, 2006). The flexible and non-prescriptive
stance of thematic analysis is compatible with the pragmatic approach taken
within this thesis, in which the methodological decisions were driven by the
need to answer the research question, rather than by an underlying

epistemology (Feilzer, 2009).

3.5.4.3. Use of a timeline

Within the research context, timelines have been defined as a “visual depiction
of a life history, where events are displayed in chronological order” (Berends,
2011, p.2). Visual timelines can be used within qualitative interview studies to
help participants focus on key elements of an experience and can result in the
generation of richer, more in-depth data, as well as enhanced recall (Grant et al.,

2019; Marshall, 2019; Sheridan et al., 2011).

Visual timelines were used during the interviews in the fourth study, to help aid
participant recall, given their pregnancies may have taken place up to six
months prior to the interview. Each timeline was created in advance of the
interviews using the date the participants gave birth (information which was
gathered via a demographic questionnaire). Key antenatal appointments (e.g.,
booking appointment, glucose test) and events (e.g., religious festivals, COVID-
19 lockdowns) that occurred during the participant’s pregnancy were
calculated based on the date they gave birth and plotted on the timeline. The
timelines were shared with participants using the ‘share screen’ function on
Zoom, at three points throughout the interview, to support the interview
schedule. The experience of using timelines in this way was wholly positive and

provided participants with a point of focus throughout the interviews, which
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meant that the structure of the interviews was often well maintained, and the

participants’ recall enhanced.

3.5.4.4. Online interviewing

The interview study was carried out between November 2020 and February
2021, during which time various lockdowns and restrictions were enforced in
England. In order to adhere to social distancing guidelines, the interview study
was conducted entirely online. Whilst the process of recruiting and collecting
data online afforded similar benefits to those discussed in relation to the third
study, it also highlighted several issues that could potentially have affected the
quality of the data collected. These included difficulties assessing non-verbal
cues, internet connectivity problems, and interruptions present in the home
that may break the flow of the interview or inhibit disclosure (i.e., having family
members in close proximity). However, conducting the interviews online was a
convenient and cost-effective approach, and allowed for flexibility and comfort
for both the PhD candidate and participants. This resulted in an enhanced
interviewing style and generation of rich data. Since completing this study, a
discussion article has been written, reflecting on the process of collecting data

online. This has been submitted for publication (see Appendix B).

3.6. Chapter summary

This chapter has described the rationale behind the key methodological
decisions made throughout the thesis. Firstly, the decision to seek PPI feedback
on the design of the studies was justified. The rationale for incentivising
participation in the empirical work was then provided. The reasoning for
employing a mixed methods approach within this thesis was presented, and the
key decisions relating to the individual study design and analytical processes
were discussed. The next four chapters of this thesis present the four respective

studies in publication format.
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4. Study one: Factors influencing health behaviour change during

pregnancy: A systematic review and meta-synthesis
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4.1. Abstract

Pregnancy is an opportune time for women to make healthy changes to their
lifestyle, however many women struggle to do so. Multiple reasons have been
posited as to why this may be. This review aimed to synthesise this literature by
identifying factors that influence women'’s health behaviour during pregnancy,
specifically in relation to dietary behaviour, physical activity, smoking, and
alcohol use. Bibliographic databases (MEDLINE, PsycINFO, CINAHL-P, MIDIRS)
were systematically searched to retrieve studies reporting qualitative data
regarding women’s experiences or perceptions of pregnancy-related behaviour
change relating to the four key behaviours. Based on the eligibility criteria,
30,852 records were identified and 92 studies were included. Study quality was
assessed using the CASP tool and data were thematically synthesised. Three
overarching themes were generated from the data. These were (1) A time to
think about ‘me’, (2) Adopting the ‘good mother’ role, and (3) Beyond mother
and baby. These findings provide an improved understanding of the various
internal and external factors influencing women'’s health behaviour during the
antenatal period. This knowledge provides the foundations from which future
pregnancy-specific theories of behaviour change can be developed and
highlights the importance of taking a holistic approach to maternal behaviour

change in clinical practice.
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4.2, Introduction

Pregnancy is a period of time when women may be more receptive to health
promotion and experience increased motivation to make healthy changes to
their lifestyle (Lindqvist et al., 2017; O’'Brien et al,, 2017). As such, it has been
suggested that this period may be a ‘teachable moment’ (Phelan, 2010).
McBride et al. (2003) define teachable moments as significant health events that
may motivate an individual to adopt risk-reducing health behaviour(s). They
argue that an effective teachable moment is cued by a health event that
increases personal perception of risk and outcome expectations, provokes a
strong emotional response, and causes a redefinition of self-concept or social
role. Based on this model, pregnancy has the potential to act upon each of these
psychological domains, creating a salient opportunity for change (Phelan,

2010).

Encouraging women to adopt healthy behaviours during pregnancy has the
potential to reduce the risk of pregnancy-related conditions such as
preeclampsia and gestational diabetes (Yang et al., 2019), as well as the risk of
obstetric complications such as pre-term birth, caesarean birth, miscarriage,
and stillbirth (Escafiuela Sanchez et al., 2019; Liu et al., 2020; Sundermann et al.,
2019; Yang et al,, 2019). Furthermore, healthy behaviours developed during
pregnancy have the potential to be maintained into the postnatal period and
beyond, improving the health of women, as well as their children, who may
otherwise emulate poor behaviours (Yelverton et al., 2020; Zarychta et al,,
2019) or develop health conditions related to maternal risk factors (Edlow,
2017; Gutvirtz et al., 2019; Heslehurst et al., 2019; Stacy et al., 2019; Zhang,
Wang, et al., 2020).

Current UK guidelines recommend that women are provided with lifestyle
advice during antenatal appointments, including information on smoking
cessation, alcohol consumption, exercise, and diet/nutrition (NICE, 2021a).
These four behaviours are particularly important as they are key modifiable

behavioural risk factors for adverse pregnancy outcomes and lifelong non-
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communicable diseases, which also place the highest economic burden on the
NHS (Hayes et al,, 2021; Scarborough et al., 2011; World Health Organisation,
2020). Intervening early in pregnancy and supporting women to make changes
to these behaviours may therefore improve the trajectory of health outcomes
for both the mother and child, as well as reducing the associated burden on the

health service.

The antenatal period provides a valuable opportunity for health professionals
to intervene and address poor health behaviours, particularly because women
are likely to have increased contact with health professionals during this time.
Unlike other teachable moments in acute health settings, pregnancy typically
provides a window of opportunity spanning up to forty weeks, involving
multiple contacts between women and health professionals (NICE, 2021a).
However, behavioural interventions that have been trialled in antenatal settings
are frequently unsuccessful at changing the target behaviour or affecting
primary outcomes (Coleman et al., 2012; Dodd et al., 2008; Kennelly et al.,
2018). This is particularly true for groups of women who may receive greater
benefit from such intervention, such as those with raised BMlIs, for example

(Dodd et al,, 2014; Poston et al., 2015).

A commonality of ineffective behavioural interventions is that they are often
not underpinned by theoretical concepts (Brown et al., 2012; Currie et al.,, 2013;
Flannery et al,, 2019). Using theory in intervention development is necessary in
order to target causal factors of behaviour, and to understand methods of
change and the pathways through which change may occur (Bartholomew &
Mullen, 2011; Michie et al., 2008). However, there is currently no theoretical
model of behaviour change specific to pregnancy. Whilst more general models
may be applied to the antenatal context, pregnancy is a unique health event that
requires an understanding that is specific to the experience. This is not least
because pregnancy is a physiological event, as opposed to a pathological
process, that is associated with psychological changes. It is also unique in that it
requires decision-making about the life of another individual. From the

mother’s perspective, pregnancy involves engaging with an ordered health care
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plan, and invokes societal expectations about behaviour, meaning pregnancy is

a health event unlike any other.

In order to work towards a goal of developing a relevant pregnancy-specific
theory of behaviour change, it is necessary to first understand the mechanisms
underlying women'’s decisions about their health behaviour. Whilst many
studies have sought to do this, a qualitative review of these studies, focusing on

multiple health behaviours, does not exist.

Qualitative research can provide an understanding of women'’s perspectives
and lived experiences that cannot be captured using quantitative methods alone
(Braun & Clarke, 2019). Reviewing and thematically synthesising this literature
allows for the development of a richer interpretation and conceptual
understanding that goes beyond the findings of individual studies, producing
novel findings that are greater than the sum of its parts (Barnett-Page &
Thomas, 2009; Evans & Pearson, 2001; Flemming & Noyes, 2021). A scoping
review of the literature revealed a plethora of qualitative research, confirming
our supposition that a qualitative review would be the most appropriate

method to address the research question.

This review aims to systematically search and synthesise the existing
qualitative literature to identify factors influencing health behaviour change
during pregnancy, specific to dietary behaviour, physical activity, smoking, and

alcohol use.
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4.3. Methods

This review has been conducted and reported in line with the PRISMA
guidelines (Moher et al., 2009) and ENTREQ guidance for reporting qualitative
syntheses (Tong et al.,, 2012) (see Supplementary Material, S1 & S2 / Appendix
C). The review protocol was registered in PROSPERO on 10/01/2019
(CRD42019119302) (see Appendix D).

4.3.1. Eligibility

Studies were included if they reported any qualitative data about women'’s
experiences or perceptions of pregnancy-relatediil behaviour change,
specifically; dietary behaviour, physical activity, smoking, and alcohol use.
Studies were eligible for inclusion if they included participants who were over
18 years old and pregnant, or less than 2 years postnatal (providing
retrospective data). Journal articles, university dissertations and theses, and

unpublished reports were included.

Studies from low- or middle-income countries were excluded (based on the list
provided by The World Bank, 2019), as were those including women on
specialist care pathways for a medical diagnosis (e.g., gestational diabetes), or
women who had previously experienced pregnancy complications (as reported
by study authors), unless these women were differentiable from the
participants of interest. Studies including women deemed to be of high-risk
status who were advised not to engage in a behaviour of interest (as reported
by study authors) were also excluded (e.g., women advised bed rest for
threatened preterm labour or recurrent vaginal bleeding), unless these women
could also be differentiated from the population of interest. These exclusion

criteria were applied to reduce the variance in advice provided in relation to the

iii Pregnancy-related health behaviours are those that occur outside of pregnancy, that evidence
suggests are beneficial to health if maintained or modified during the antenatal period.
Pregnancy-specific behaviours are those that occur during pregnancy only, that evidence
suggests are beneficial to health if initiated during this period (e.g., recommended dietary
changes, recommended supplementation etc.) (Olander et al., 2018).
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health behaviours of interest (see Supplementary Material, S3, / Appendix C for
full eligibility criteria).

4.3.2. Search strategy

MEDLINE, PsycINFO, CINAHL-P, and MIDIRS were searched on the 11/12/18
(and updated on 02/09/20). The search strategy used was tailored according to
the indexing rules of each database. Terms were combined using Boolean
operators. Truncation and Wild Cards were used to find variations of original
search terms. Where possible, MeSH Headings were also used. No restrictions
were placed on language or publication date (see Supplementary Material, S4, /

Appendix C for the search strategy used).

4.3.3. Study selection

Records retrieved by the searches were imported into Endnote reference
management software version X8.0.1 (Clarivate, 2016) and duplicates were
removed. To ensure internal consistency in the application of the eligibility
criteria LR and DS both independently screened 10% of all titles, then discussed
and refined the eligibility criteria. This process was repeated four times. An
agreement level of 99.7% was reached for the final 10% of titles screened. The
refined eligibility criteria were then used by LR to screen the remaining titles
and abstracts of all records. Full-text screening was conducted by LR, with 10%
of the records also screened by SP. An agreement level of 100% was reached.
Reference lists of included studies were searched for other relevant studies, and
Google Scholar was used to search all citing articles for additional relevant
studies. Grey literature was searched using Open Grey and Jisc Library Hub

Discover, as well as searching for publications of key authors.

4.3.4. Data extraction and quality assessment

Data from included studies were extracted using a data extraction tool

specifically designed for this study. All text within the ‘results’ or ‘findings’
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section was treated as data (see Supplementary Material, S5, / Appendix C for
further details of extracted data items). Authors were contacted for further
information where necessary. Study quality was assessed using a modifiedv
version of the Critical Appraisal Skills Programme qualitative appraisal
checklist (CASP; Critical Appraisal Skills Programme, 2018). Assessment of all
included studies was conducted by LR, with 10% assessed by DS over two
rounds to clarify assessment criteria. 100% agreement on the quality
assessment of those studies was reached. No papers were excluded based on
quality, as there is limited evidence to suggest this is beneficial (Carroll et al.,
2012; Dixon-Woods et al., 2007; Long et al., 2020). However, the assessment
process allows for transparency and enhances our understanding of the

contribution made by each study to the findings and conclusions of the review.

4.3.5. Data synthesis

Data extracted from the results/findings sections of the included studies were
analysed using thematic synthesis (Thomas & Harden, 2008). An inductive
approach was taken and initially LR and DS conducted line-by-line coding of
papers containing references to dietary behaviour. Both author interpretations
and participant quotes were coded. Papers addressing dietary behaviour were
coded first. Descriptive and higher-order themes were then developed

following discussion and joint interpretation of the data.

This thematic framework was then used to guide the analysis of the papers
containing references to physical activity, smoking and alcohol use. The data
were coded inductively, and these initial codes mapped onto the existing
thematic framework. Additional codes were developed where necessary. Coding
was conducted separately for each behaviour by the lead author. Analysis was
conducted using NVivo 12 Plus (QSR International Pty Ltd, 2018). A breakdown
of the of the studies containing data pertaining to each health behaviour is

reported in the Supplementary Material (Appendix C) (see S6).

v The CASP criteria were modified by omitting question ten and defining criterion hints
according to discussions between LR and DS.
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4.4, Results

After removing duplicates, 30,852 records were screened for eligibility, based
first on title and abstract, and then on full-text. A total of 89 records were
eligible for inclusion. Three theses contained two studies each, giving a total of
92 studies included in this review (see Figure 4.1, Supplementary Material, S7 /
Appendix C). Forty-six studies contained data on physical activity, 41 on dietary

behaviour, 40 on smoking, and 19 on alcohol use.

Included studies were journal articles (n=62, 67%), dissertations/theses (n=29,
32%), and a research report (n=1, 1%), published between 1990 and 2020.
Studies comprised 1,889 participantsY, although data from some of these
participants has been excluded, as per the eligibility criteria. Most studies were
conducted in the United Kingdom (n=39, 42%). 59% (n=54) of studies included
participants in the antenatal period only, 28% (n=26) included both antenatal
and postnatal participants, and 13% (n=12) included only those in the postnatal
period. Where reported, most studies included both nulliparous and
multiparous women (n=52, 57%). Interviews were the most common method of
data collection (n=79, 86%), and where described, thematic analysis was the
most frequently used analysis method (n=26, 28%) (see Supplementary
Material, S8, S9 / Appendix C).

v On two occasions, two studies analysed data collected from the same participant sample. The
total number of participants included therefore reflects 90 studies. All other reported
characteristics reflect the total 92 studies.
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Figure 4.1. PRISMA flow diagram of included studies, adapted from Moher et al. (2009)




There was notable variation in quality between studies. In particular, many
studies failed to discuss the role of the researcher and any consideration of the
impact that may have on data generation or interpretation (n=64, 70%). Over a
quarter of studies did not provide an appropriate rationale for the
methods/design used (n=28, 30%), or provide sufficient detail about the data
collection process (n=24, 26%). Just under a quarter of studies also failed to
clearly report the data analysis process (n=21, 23%) (for full details of quality

assessment for each study see Supplementary Material, S10 / Appendix C).

Three overarching themes, and nine sub-themes were generated (see Figure
4.2). The main themes are entitled ‘A time to think about ‘me”, ‘Adopting the
‘good mother’ role’, and ‘Beyond mother and baby’. All four health behaviours
are discussed concurrently. Author comments and participant quotes are
presented within the text to illustrate the themes (see Table 4.1 for additional
author comments and illustrative quotes). Both author interpretations and
participant quotes reflect women'’s perspectives and experiences, and as such,
the findings have been reported according to this perspective. Additional detail
pertaining to the barriers and facilitators identified within the analysis is

provided in the Supplementary Material (Appendix C) (see S11).

Theme 1. A time to think about ‘me’

The first theme relates to women’s desire to think about their own mental and
physical needs during pregnancy. During this period women held a desire to
self-indulge (1.1), to retain ownership over their body and behaviour (1.2), and
for good health (1.3), all of which affected their motivation to make health

behaviour changes in both positive and negative ways.

1.1. A desire to self-indulge

Women reported a desire to indulge themselves throughout their pregnancy, in
relation to all four behaviours. For some women, this desire encouraged the
maintenance or uptake of healthy behaviours such as physical activity. Engaging

in physical activity was viewed by some as an opportunity to do something for
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themselves and as a behaviour that provided some “me time” 1. Some women

also viewed physical activity as a physical “need” 63.

“...exercise is a time for you to be completely selfish in yourself and just
think about you [...] you can focus on your own body, you’re alone with

your own thoughts” (Participant quote 41)

However, the desire to self-indulge sometimes encouraged poorer health
behaviours such as continuing to smoke or consume alcoholVi. These behaviours
were reported to be pleasurable activities or a “treat” 2% 33,73, although this
desire was sometimes driven by physical addition. Similarly, women also
reported a desire to “reward” 3 62 themselves and relax their approach towards
their eating during this time. Pregnancy was perceived by some women to be a
period when normal rules and expectations around food consumption eased,
allowing them to indulge without the consequence or judgement normally
afforded to them. Some women also talked about being “exempt” 742 from
dieting and from seeking the slim body ideal that many women aspire to
achieve. For some, excess weight gain was viewed as inevitable, which also

encouraged poorer dietary behaviours.

Pregnancy appears to prescribe increased food intake, relaxing women'’s
behaviours from ‘guilt-eating’ to self-indulgence, in keeping with the

‘eating for two adage’ (Author comment 83)

1.2. A desire to retain ownership over body and behaviour

Women wanted to retain control and ownership over the decisions they made
about all four health behaviours. Some were resistant to being told what to do
and dismissive of advice from professionals (e.g., midwifes and GPs), and family

and friends. Women were particularly quick to question guidelines surrounding

vi Where women chose to continue drinking alcohol, it was often reported to be consumed in
greater moderation than in pre-pregnancy, or limited to settings deemed socially acceptable,
such as special occasions (e.g., birthdays, weddings), or as an accompaniment to a meal.
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Table 4.1. lllustrative author comments and/or participant quotes for each health behaviour

Theme 1. A time to think about ‘me’

1.1. A desire to self-indulge

1.2. A desire to retain ownership over body
and behaviour

1.3. A desire for good health

Dietary
behaviour

Physical
activity

Smoking

Alcohol use

Eating chocolate was a sensual, embodied
experience for the ‘T, the individual woman, who
chose not to sacrifice the pleasure in eating for
the ‘we’ that consumed her ‘self’

(Author comment 62)

“I think to be honest it was probably for me rather
than for the baby” (Participant quote °8)

For Mya, smoking during her pregnancy, whilst on
holiday was also perceived to be a ‘treat’. This
notion of a treat was important, as she reported
abstaining from smoking at all other times during
her pregnancy. “I think just one cigarette a night
was my, my sort of wee treat”

(Author comment/ participant quote 2°)

"l began to think bugger the kid, what about me?"
(Participant quote 86)

“Everybody is going to have their own opinions, but
I don’t try to listen to nobody else.” Women were
very definite about whose advice they would follow
when deciding what to eat. They would listen to
others primarily out of respect, but in the end,
decided what was foolish and what was worth
listening to (Author comment/participant quote 3¢)

Maintaining control over their pregnancy weight
gain and body image emerged as a significant
motivator to exercise by all the women interviewed
(Author comment 41)

They expressed annoyance at others who criticized
their smoking, with several defiantly commenting,

“It’s my body”, “it’s my baby...they can kiss my butt!”
(Author comment/participant quote 6°)

The mothers in this study showed a keen desire to
form their own opinions, and not just willingly
accept health guidance and recommendations
without understanding the reasons behind it and
the health benefits or gains that they will receive
from it (Author comment 29)

Difficulty managing pregnancy symptoms (cravings,
tiredness and morning sickness) resulted in some
women choosing foods they typically would not have
eaten pre-pregnancy, like crisps and chocolate. Monica
described how a combination of cravings and morning
sickness resulted in her eating "crisps basically all the
way through [pregnancy]”

(Author comment/participant quote 749)

“I'm afraid of having complications like preeclampsia
or diabetes given a few of my risk factors. That’s my
motivation to continue with sport”

(Participant quote 3°)

Lurking just below the surface of their words was the
idea that smoking was paradoxically providing the
women with immediate health-related benefits as it
threatened to rob them of their long-term health
(Author comment 1)

“I think it would drive me mad if I was doing everything
for the baby. I think it would drive me absolutely beserk
(mad) and that has an effect that can’t be any good for
the baby. If I'm happy in me then the baby’s going to be
happy and I think that’s, that’s what I'm more
concerned about” (Participant quote 51)
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Theme 2. Adopting the ‘good mother’ role

2.1. Driven by the health of the baby

2.2. Driven by roles and expectations

2.3. Driven by pre-pregnancy attitudes and
behaviours

Dietary
behaviour

Physical
activity

Smoking

Alcohol use

At the beginning of their pregnancy the
participants were more aware of their eating
habits and strictly followed their attitude to eat
more of that which was considered beneficial, for
the sake of the fetus (Author comment 3)

For Jessica (34), a previous miscarriage led her to
associate running with dangerous outcomes. She
noted that since becoming pregnant “I stopped,
like I really stopped doing any leisure activities
...except watching tv and movies,” and obtained a
disability placard for her car so that she could
avoid walking from her car to her office

(Author comment/participant quote 26)

Her doctor also told her that if trying to quit was
very stressful for her, then she should stop trying
to quit because stress could be more harmful to
the fetus than nicotine (Author comment ¢°)

“Thinking that in continuing to drink or to smoke
you can inflict a birth defect [on your baby], it’s
just terrible. How can you live with that?”
(Participant quote 33)

“...I want to eat healthy, because I want the baby to
be brought up healthy, I don’t want it to be brought
up on junk food. I want to be a good role model”
(Participant quote 85)

“If  would see pregnant women jogging, I don’t
know what I would think. I would think oh my gosh
what is she doing! ...It’s a bit of community or social
conditioning” (Participant quote 84)

All those who smoked throughout pregnancy
experienced a strong social pressure not to.
Consequently, they did not want to be seen smoking
in public, describing an anxious tension from the
weight of other people’s opinion towards them
(Author comment 46)

“..in the end if my partner said anything I kind of
just did the opposite just to you know prove a point,
not,  wouldn’t go to the length that I would think
that my baby is being harmed but just to make that
point of you know that it’s nothing to do with you,
this is my baby and my pregnancy”

(Participant quote 35)

For a few women, staying healthy seemed to come
naturally. “I know how to eat healthily - I've always
done it” (Author comment/participant comment %8)

Moreover, intrinsic motivation facilitators were cited
only by exercisers and were characterized by physical
activity being enjoyable, a part of their routine, and a
part of who they were (Author comment %)

“I cut down ‘cause I was pregnant, cause my son had
had asthma real bad. And I didn’t want this one turnin’
out like that and I know its from the cigarettes”
(Participant comment 11)

..drinking was so integrated into their daily life, a
major reduction would have involved a cultural
redefinition. Not surprisingly, they resisted such
pressures by drawing on their sense of personal
autonomy and attacking the basis for such advice
(Author comment 86)
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Theme 3. Beyond mother and baby

3.1. Practical and environmental factors

3.2. Social influences

3.3. Knowledge, understanding, and advice

Dietary
behaviour

Physical
activity

Smoking

Alcohol use

To most women, maintaining a healthy diet was
difficult for several reasons, including their
feelings that eating healthy was challenging
due to their busy lives and that eating at a fast-
food restaurant was easier

(Author comment 81)

"Because of the pressures of work...I didn't have
time during the working week to do it"
(Participant quote 87)

The burden of childcare exacerbated any
barriers that location and format of smoking
cessation services created. Women’s mobility
was restricted due to lack of transport and
alternative childcare (Author comment 79)

"I thought to myself that I'd got the rest of my
life and I could live for a year without it. It'd
save money anyway” (Participant quote 86)

Women discussed that if her partner had also been
committed to making healthier food changes, it
would have been easier for her to change

(Author comment 742)

“I always knew, that when I did get pregnant |
would still like to carry on with keeping active like
that lady I said I saw in the gym, who I thought
well good for you I would like to be like that one
day” (Participant quote 1)

Because smoking was pervasive in their social
networks, many women reported struggling with
frequent temptations to smoke when they stopped
during the pregnancy (Author comment ¢4)

“I'm an outsider at parties because the others were
drinking. So I avoid the others so I don'’t feel left out
and I avoid situations where people are drinking"
(Participant quote 13)

“I've gained weight because of my pregnancies. I didn’t
know that I had to have nutritional care to learn to
how to balance my meals, as I didn’t know how to
balance my meals either” (Participant quote 22)

Some women described uncertainty or lack of
knowledge about appropriate type of exercise, and one
woman even questioned the suitability of exercise in
any shape or form during pregnancy

(Author comment 68)

“They [health professionals] say it is bad for the baby. |
honestly, in my opinion, feel that smoking isn’t going

to hurt it at all; that is what I think”

(Participant quote 4)

The advice on drinking during pregnancy was
described as being confusing, unclear or lacking
sufficient detail (Author comment 71)
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alcohol use, due to the conflicting nature of the advice provided. Some
dismissed guidelines as open to interpretation and/or irrelevant to them as
they did not consume what they perceived to be harmful levels of alcohol.
Likewise, some women believed their current activity levels were appropriate
and therefore did not need to increase, or in some cases reduce, their activity to
recommended levels. All behaviours were viewed as a matter of personal
choice, but this was most pronounced for smoking and alcohol use. Decision-
making was also sometimes based on a compensatory rationale; for example,
choosing to continue drinking because they had sacrificed other pleasurable

behaviours, such as smoking tobacco or marijuana.

“Oh, well, at the end of the day I could eat healthy, I just choose not to. It's

really up to you on what you eat” (Participant quote 59)

Instead of following guidance, some women preferred to respond intuitively to
what they perceived to be their body’s, or baby’s, needs. Whilst this sometimes
resulted in healthy behaviours, such as maintaining existing exercise routines, it
sometimes meant making poorer food choices, continuing to consume alcohol,

and/or reducing physical activity.

... although they considered the antenatal physical activity guidelines to be
helpful [...] they did not let these messages take preference over the signals
their own body was giving them. They trusted their own body more than
the guidelines and showed resistance toward being told what to do

(Author comment 84)

Some women were motivated to increase, or maintain, healthy eating or
exercise behaviour in an attempt to navigate their changing bodies and assert
control over their weight gain. In some cases, smoking was also used as a tool to
control appetite and aid weight loss/control. For some women this was driven
by a fear of how they might look or feel if they were to gain an excessive amount
of weight. The challenge of losing weight postnatally was also a concern,

especially for those who had previously experienced postnatal weight retention.
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1.3. A desire for good health

Pregnancy symptoms were reported to impact upon all four health behaviours
to some extent. Nausea and increased sensitivity to smell and taste sometimes
restricted smoking and alcohol use. Many modified their dietary behaviour,
often, but not always, in an unhealthy way, in an attempt to mange feelings of
nausea or sickness, due to food cravings, or due to changes in appetite or food
preferences. Backache, lower body pain, and fatigue also restricted some
women'’s ability and willingness to engage in physical activity. However, these
symptoms were sometimes alleviated by adopting a healthier diet or becoming

more active.

“Pregnancy changes are not always good changes are they. People get
tired, you get headaches, leg pains and backache and I think those sorts of
things make people think you shouldn'’t exercise but for me the opposite is

true” (Participant quote 41)

Beyond their immediate pregnancy symptoms, women considered the positive
impact of making behavioural changes on their overall health, in relation to all
four behaviours. However, the perceived benefits of continuing to smoke or
drink alcohol sometimes outweighed the perceived benefits of reducing these
behaviours. Some women were hopeful that making healthy changes to their
diet and activity levels might increase the likelihood of experiencing an

uncomplicated pregnancy and/or birth, and giving birth to a smaller baby.

However, some women'’s concerns about their health meant they were deterred
from physical activity, as they reported being keen to protect themselves and
avoid injury. Considering the benefits to their future health also acted as a
driver to change. For example, some women reported a desire to improve their
dietary behaviour in order to protect their future health and future pregnancies.
Maintaining or increasing physical activity was perceived by some to aid with
recovery after childbirth and enable them to be physically active again, sooner,

postnatally. Some women also discussed their future intentions to quit smoking.
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Women’s mental health and emotional state also impacted on their motivation
to make changes to all four behaviours, to various extents. Smoking and alcohol
use in particular were sometimes used as coping mechanisms and as such,
reducing these behaviours could be viewed as potentially anxiety-inducing or
stressful. Negative emotions such as boredom, stress, and frustration also drove
unhealthy eating, as for some, this behaviour was a source of comfort to sate
emotional needs. For some smokers, their perception of whether the changes

were permanent or temporary also impacted upon their motivation.

Women expressed a wish to escape from reality and problems in their lives
and cigarettes and alcohol appeared to offer them this escape (Author

comment 1)

Conversely, having a positive attitude and high levels of confidence and self-
efficacy improved some women'’s ability to reduce their alcohol consumption,
smoking, and/or increase their physical activity levels. Women reported
experiencing a positive impact on their mental health and wellbeing as a result
of making changes to their smoking and physical activity, which in turn acted as
motivation to continue making healthy changes. Physical activity was also

perceived by some to help prepare them psychologically for childbirth.

Theme 2. Adopting the ‘good mother’ role

Women were keen to fulfil the ‘good mother’ role. This was driven by the health
of the baby (2.1), by roles and expectations (2.2), and by women’s pre-
pregnancy attitudes and behaviours (2.3). The focus on them as a mother was
distinct to the focus on them as an individual and as such, some women
experienced feelings of guilt when their desires and behaviours misaligned.
Counterintuitively, these feelings of guilt sometimes increased the desire to
smoke. Whilst some women adopted behavioural changes automatically, or
with relative ease, for others, these changes were more deliberate or sacrificial,
sometimes only occurring once the pregnancy felt more ‘real’ or became

physically noticeable, giving a sense of connection to the baby. Conversely,

82



feeling disconnected from the pregnancy acted as a barrier to changing smoking

behaviour in some instances.

2.1. Driven by the health of the baby

Motivation to make healthy changes was often driven by the desire to ensure
the health of the baby and to minimise any risks. Women talked about creating
“the best conditions” 3 for carrying a baby by eating healthily and ensuring they
consumed nutritious food for the baby’s benefit. However, concern about risk to
the baby sometimes acted as a barrier to changing behaviour, particularly in
relation to physical activity. This was especially true for women who had
previously experienced a miscarriage or other difficulties. Similarly, some
women chose to maintain smoking or alcohol use, and reported believing that
cessation may harm the baby in some way, either through nicotine withdrawal,

or harm associated with negative maternal mental health.

Participants described how their unborn child’s interests were first and
foremost in their minds. These women revealed feeling an obligation to
protect their child's health and safety. "I've got to think of my child, I've got

to put them first” (Author comment/participant quote 71)

Women described a sense of responsibility, not only towards their baby, but to
themselves, their partner, and family, which provided motivation for change.
For some women who attempted to reduce smoking or increase levels of
physical activity, receiving positive feedback on their baby’s health whilst
attending antenatal scans and tests provided reassurance and further
motivation to continue making healthy changes. However, confirmation of a
healthy scan or test result also supported some women’s decisions to continue

to smoke, drink alcohol, and eat unhealthily.
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...as her pregnancy progressed and they were assured from scans and the
midwife their baby was healthy, they felt able to have crisps each day or
chocolate. “...I'm getting closer to the end, and it sounds a bit awful in some
ways, but what difference does it make now because the baby is healthy”

(Author comment/participant quote 742)

2.2. Driven by roles and expectations

For some women, it was important to adhere to what they perceived to be the
role of a ‘good mother’, by eating healthily, stopping drinking, ceasing smoking,
and/or staying physically active. However, some women continued to drink
alcohol based on the idea that retaining their identity, and thus alcohol
consumption, enabled them to become good mothers. For some women,
changes they made to their smoking and drinking behaviour, were due, in part,
to societal pressures and expectations. Women reported feeling under
surveillance throughout their pregnancy and the stigma and feeling of
judgement associated with making unhealthy choices motivated some women
to adjust their behaviour. Societal expectations to eat more healthily during

pregnancy were also reported.

Yvette highlighted a sense of surveillance, saying that she felt like people
were ‘watching me’ to ensure that she acted like a ‘good’ responsible

mother (Author comment 29)

However, feelings of stigma and judgment also encouraged some women to
conceal their behaviour, and in some cases women'’s smoking habits increased
as aresponse to external pressure. Interestingly, some women also reported
feeling judged for exercising, despite it being an objectively healthy behaviour,
as pregnancy was often perceived by others to be a time when women should
reduce their activity levels. This is in contrast to the idea that maintaining
physical activity adheres to the ‘good mother ideal’, as discussed above,
suggesting there is a lack of clarity as to what is considered a safe or

appropriate level of activity during pregnancy. Whilst this acted as a barrier for
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some, others rejected this notion and were determined to disprove existing
stereotypes. This attitude was shared by some of the women who continued to
drink alcohol in moderation, refusing to adhere to the idea that this made them

any less responsible as mothers.

“No, I generally didn’t do it in public [...]  would wait till I got home and I
would smoke out the back at home so no one could see me. I wouldn’t do it
in public because I didn’t want to [sighs], um I had people - I had a lady

look at me funny and I felt really bad” (Participant comment 89)

2.3. Driven by pre-pregnancy attitudes and behaviours

The extent to which women changed their behaviour and adopted the ‘good
mother’ role was partly influenced by women’s pre-pregnancy lifestyles, their
attitudes, and the relationships they had with the respective health behaviours
prior to pregnancy. For some women, changing their behaviours meant losing
part of their pre-pregnancy identity. Women who had pre-established healthy
habits and routines were more likely to maintain these throughout the
pregnancy, which was true for all behaviours. The converse also applied.
Established beliefs and intentions that women held about making behavioural
changes once pregnant also affected their decision-making. Women reported
pre-pregnancy intentions to reduce smoking and alcohol use, as well as physical

activity.

“..by the time I got pregnant I had quite strong opinions on what I thought
was appropriate and what I didn’t... we made our decisions quite quickly

and easily just on previous or prior knowledge” (Participant quote >1)

Parity also affected attitudes towards behavioural change. Nulliparous women
were sometimes more cautious than their multiparous counterparts in relation
to alcohol use and physical activity. However, multiparous women sometimes
made healthy changes in subsequent pregnancies where their behaviour had

previously resulted in negative health outcomes for either themselves or an
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existing child. Conversely, women who had previously experienced a healthy
pregnancy despite unhealthy behaviours were often less motivated to make
behavioural changes in subsequent pregnancies. For both nulliparous and
multiparous women, difficulty conceiving, or experience of a prior miscarriage,
could sometimes act to encourage a reduction of physical activity, smoking and

alcohol use.

All the smokers in the interview survey cut down except for 20-year-old
Ruth, [...] "It's a load of poppy-cock, she (her child) was nine and a quarter
pounds and I smoked 30 a day when I was carrying her” (Author

comment/participant quote 8¢)

Theme 3. Beyond mother and baby

Beyond the immediate experience of the mother and baby, various external
influences affected women’s decision-making about their health behaviour.
These included practical and environmental influences (3.1), social influences

(3.2), and knowledge, understanding, and advice (3.3).

3.1. Practical and environmental influences

Environment played a role in influencing women'’s decision-making in relation
to all four health behaviours. Being in settings that promoted unhealthy
behaviours, or that provided easy access to unhealthy foods or cigarettes, acted
as a barrier to behaviour change for some women. Conversely, availability of
healthy food options facilitated healthy choices. Being unfamiliar with the local
area and having to rely on transportation rather than walking sometimes
restricted potential for physical activity, as did the weather, which was also

reported to affect dietary behaviour.

Inaccessibility of pregnancy-appropriate exercise classes and places to be active
was another barrier to physical activity for some women. Accessibility of

smoking cessation services was similarly important; lack of access, in terms of
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inconvenient times and locale of appointments, impacted on some women's
ability to attend. The cost of healthy food and gym memberships was an
additional barrier for some women to change their behaviour, whilst the cost of
cigarettes and alcohol (and potential for saving money) sometimes motivated a
reduction in these activities. Interestingly, smoking was used by some women

as a way to save money on food, due to it acting as an appetite suppressant.

“One thing that discourages me is it [physical activity] is expensive. So |
think a lot of maybe if there were options out there that didn’t cost money
because the recreation centre is expensive and day care is expensive”

(Participant quote %)

Time constraints and competing priorities, such as work or existing childcare
responsibilities, were cited as barriers to physical activity, healthy eating, and
smoking cessation. Some women perceived healthy meals as time-consuming to
prepare and therefore embraced the convenience of pre-prepared food,
takeaways, or eating out at restaurants. Being from a socially disadvantaged
background, poor living conditions, and frequent relocations were also cited as
factors affecting sustained smoking habits and alcohol use. Similarly, for
economically-deprived women relying on donations, availability of food also

affected some women’s dietary behaviour.

“I really don't decide right now because, um, I'm staying at a family shelter,

and so they kind of feed us” (Participant quote >9)

3.2. Social influences

Social support and the influence of others acted as both a barrier and facilitator,
across all four behaviours. Supportive partners were reported to play an
instrumental role in women'’s behaviour change efforts; however, partners’
dietary behaviour, physical activity levels, smoking habits, and alcohol use all
had the potential to act as significant barriers where they were unhealthy. The

support of friends, family, and work colleagues was also reported to facilitate
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behaviour change, however some women reported experiencing pressure from
others to smoke, consume alcohol, or to ‘eat for two’. This is in contrast to
women'’s experiences of societal pressure and expectations to maintain healthy

behaviours, as discussed previously.

“She [mom] gave me the portion. I was like, ‘Whoa, this is a lot.” She was

like, ‘Oh, you're eating for two! It’s not that much’” (Participant quote 72)

The social nature of eating, smoking, and alcohol use, and being a part of social
networks where smoking and drinking were social norms, could make
behaviour change more difficult. Avoidance of such social situations facilitated
healthy changes. However, women described feeling isolated when they chose
to abstain from smoking or drinking, which could impact negatively on
relationships where this had once been a shared activity. Conversely, the social
nature of physical activity facilitated this behaviour for some women.
Pregnancy specific classes were highly valued and provided women with a

chance to see other pregnant women modelling positive behaviour.

Their social network has contributed to the continuation of the use of
cigarettes and alcohol. One participant stated that a friend has influenced
her to continue with her habits and avoiding them has been so difficult

(Author comment 1)

Other women'’s health behaviour during pregnancy was often used as a ‘yard-
stick’ for one’s own choices. Across all behaviours, women used others’
experiences to justify their own behaviours, based on either positive or negative

health outcomes that they attributed to a women’s behaviour during pregnancy.

3.3. Knowledge, understanding, and advice

Across all behaviours, knowledge and understanding was an important factor
affecting decision-making. Whilst some women were aware of the importance

of making healthy changes, and had the skills and knowledge necessary to do so,
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some women lacked an understanding about potential harm to the baby, held
misconceptions that justified their behaviour, and lacked appropriate
knowledge. Some women appeared to perceive there to be a hierarchy of health
behaviours, whereby it was more important to modify certain behaviours over

others.

“I think that the not eating too much junk was a higher priority than going
swimming or whatever, or you know just doing some type of physical

activity, even though I know they go hand in hand” (Participant quote ¢7)

Women reported receiving informational support from health professionals
about all four health behaviours, however women'’s level of engagement with
advice about smoking and dietary behaviour appeared to be affected by the
quality of the patient-provider relationship. Having advice about dietary
behaviour delivered by a midwife, as well as continuity of care, was also
reported to be of value. However, some women reported feeling rushed during
appointments with health professionals and reported a lack of informational
support and discussion about behaviour change. Information provided by
health care professionals and official guidance (e.g., from healthcare providers)
about diet, physical activity, and alcohol use, was perceived to be restrictive,
and a “one-size-fits-all” 2? approach, with little appreciation for individual
differences, or differing cultures and demographic backgrounds. Information
about smoking and alcohol use in particular, was perceived to be conflicting and
inconsistent. Some health professionals exacerbated this issue by providing

advice that was contradictory to ‘official’ guidance.

“..I tried to cut down to quit, no good. I spoke to my ob [obstetrician] and
he said that the baby would already be used to it and he really didn't

believe that it caused all that much damage” (Participant quote 89)

Faced with conflicting or inconsistent information from professionals, women
often sought information from other sources (e.g., books, the internet) and

relied upon lay advice to inform their decision-making. Some women also
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adhered to cultural beliefs about which foods should be included in their diet

and about appropriate levels of physical activity during pregnancy.
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4.5. Discussion

This review identified three overarching themes which encompass factors that
can influence behaviour change during pregnancy. Whilst there is variability in
the extent to which each of the individual factors relate to dietary behaviour,
physical activity, smoking, and alcohol use, there are clear commonalities, and
the overall themes and sub-themes provide a level of explanation that is

relevant across these behaviours.

Findings reveal that pregnancy is a time when women think about themselves
and their own needs, rather than exclusively focusing on those of their unborn
child. Women reported feeling exempt from societal beauty standards, in
relation to their body size and shape, and for some this led to indulgence in
high-calorie, low-nutrient dense food. This is consistent with findings reported
elsewhere in the literature (Hodgkinson et al., 2014; Stockton & Nield, 2020).
Accordingly, women were keen to retain control and ownership over their
decision-making, rather than passively accepting advice and guidelines that
might suggest pleasurable behaviours should be limited. Previous research has
highlighted the role of control in relation to the changing maternal body
(Hodgkinson et al,, 2014), which was also evident in this review, however fewer
studies have discussed the role of control as related to behaviour and decision-

making.

Distinctively, pregnancy was also viewed as a time to adopt the role of the ‘good
mother’, often by making healthy lifestyle changes. This shift in identity is
consistent with McBride et al.'s (2003) model, which suggests that redefinition
of self-concept or social role is a key construct underlying teachable moments.
The ‘good mother’ concept has been discussed at length in the literature,
although more frequently in relation to the postnatal period (Goodwin &
Huppatz, 2010; Johnston & Swanson, 2003; Marshall et al., 2007; Pedersen,
2016). Our findings extend this concept to the antenatal period, suggesting that

identity transition may have implications for maternal health behaviours.
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Our findings also reveal that beyond the insularity of the mother and baby,
various external factors influenced women'’s behaviour. In particular, social
support was shown to be an important influence, especially from a partner.
Previous research has shown that women whose partners continue to smoke or
drink throughout pregnancy are significantly less likely to change their own
behaviour (McLeod et al., 2003; Ortega-Garcia et al., 2020). This is important as
partners are not likely to make behavioural changes during this time (Everett et
al,, 2007), and therefore highlights the importance of engaging partners in

discussions surrounding lifestyle changes during the antenatal period.

Women’s knowledge and understanding about the target health behaviour was
also shown to be an influential factor. In particular, lack of understanding about
health outcomes and low risk perceptions were identified as barriers to change.
This is consistent with several behavioural theories which suggest that risk
perceptions and outcome expectancies are a key element underpinning
motivation to change (Becker, 1974; McBride et al., 2003). Women’s
understanding was further hindered by confusing and conflicting messages
received from health professionals and government advice, which is also
evident in the findings of other studies (Stockton & Nield, 2020; Weeks et al,,
2018). This is important to reflect upon, as delivering a consistent message has
been shown to increase adherence to antenatal advice (Shanmugalingam et al.,
2020), highlighting the need for dissemination of clear messages, through

health professionals to service users.

The review findings highlighted factors such as social disadvantage and
economic deprivation as influencing health behaviours. These findings are
consistent with the results of previous quantitative studies that have shown a
relationship between socio-economic status and deprivation, and rates of
smoking, alcohol use, and dietary behaviour (Bodnar et al,, 2017; de Wolff et al,,
2019; Onah et al,, 2016). Going forward, it will be important to consider the
influence of these factors on health behaviour to ensure that any theory of
change developed is appropriate and accounts for the impact of non-modifiable

factors such as these.
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Our findings suggest that women’s decision-making is influenced by an
interplay of intrinsic and extrinsic motivations, concepts defined in Self-
Determination Theory (SDT; Ryan & Deci, 2000). For example, theme one
clearly identifies intrinsic motivations related to individual needs and
autonomy. Conversely, the remaining themes provide examples of extrinsic
motivations related to societal expectations, social influence, and external
environments. Individuals who are intrinsically motivated often display
improved performance of the target behaviour (Ryan & Deci, 2000). This may
have implications for theory and intervention development, as addressing

intrinsic motivations may therefore result in improved behavioural outcomes.

It is also of note that a number of influencing factors identified in this review
acted as either barriers or facilitators to the same behaviour, for different
women. For example, judgement and societal pressure was experienced by
some women as a facilitator to smoking cessation, whilst for others it acted to
encourage the behaviour. Similarly, some factors encouraged both healthy and
unhealthy behaviours. For example, concern about risk motivated some women
to improve their dietary behaviour but drove others to reduce their physical
activity levels. This highlights the importance of individual differences in human
behaviour and decision-making and the value of tailoring the delivery of health

promotion advice to individuals.

Importantly, the review findings suggest that factors identified as influencing
behaviour change apply to all four health behaviours, to varying extents. While
differences were found during the initial coding stage of the analysis, the
inductive process of grouping and synthesising the data revealed similarities
across the four health behaviours, at the sub-theme, and overarching theme
level. This is important and may have implications for future theory
development as it suggests that theoretical models may not need to be
behaviour-specific if the model components address relevant influencing
factors. Likewise, behaviour-specific theory may be utilised effectively in
alternate contexts if the model similarly incorporates components that address

the factors identified in this review.
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However, it is important to consider the limitations of the included studies. In
particular, response bias may have had an impact on the way in which
participants responded to researchers, especially given the qualitative nature of
the research. As such, our findings may have been skewed by this. Furthermore,
dissertations and theses were included in this review; studies conducted as part
of university courses may be of a lower standard than peer-reviewed articles.
This may not be reflected accurately in the quality assessment, as
dissertations/theses in particular often allow for greater discussion of
methodological detail, satisfying many of the CASP criteria, but may lack
trustworthiness and rigor not otherwise captured by the reported information.
However, including these sources provides a more complete view of the

available evidence (Mahood et al., 2014).

4.5.1. Strengths and limitations

This was an extensive review that synthesises common findings from a
disparate literature, highlighting the diversity of factors that may influence
women'’s decision-making. The review protocol was pre-registered, and the
review was conducted rigorously, including grey literature and non-English
language studies (Rockliffe, 2021). However, there are a number of potential

limitations to be considered.

The inclusion/exclusion criteria for the systematic review were designed to
reduce variability in the advice women may have received about the behaviours
of interest (i.e., excluding women on specialist care pathways, or those advised
to modify certain behaviours). However, it is likely that individual variability
affected the results to some extent. For example, multiparous women
sometimes altered their behaviour in subsequent pregnancies based on their
previous experience. Therefore, future research should consider whether the
experiences of nulliparous and multiparous women are distinct. Furthermore, it
is likely that cultural differences, or differences in healthcare advice, will have
varied between countries despite limiting included studies to high-income

countries (Abalos et al., 2016; Evenson et al., 2013). It is important to take this
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into account when interpreting the findings, as these differences are likely to be

an implicit factor affecting women’s behaviour.

4.5.2. Implications for theory and clinical practice

The factors identified in this review provide a foundation from which a
pregnancy-specific theory of behaviour change, and in turn interventions, can
be developed. Our findings lend support for the model constructs posited by
McBride et al. (2003). However, it would be beneficial to explore this in greater
detail in future research, to assess the extent to which influencing factors can be
mapped to the model. It may also be valuable to explore the use of alternative
behaviour change theories in this context, such as the Capability-Opportunity-
Motivation Behaviour model (COM-B; Michie et al., 2011), which has been
suggested to provide a superior understanding of pregnancy as a teachable
moment (Olander et al., 2016). Developing a clearer understanding of the
efficacy of existing models to explain pregnancy as a teachable moment is an
important step in the development of a pregnancy-specific theory. Further to
this, it may also be advantageous to consider the role of theories such as SDT
and the influence of differing types of motivation on desired behavioural

outcomes (Ryan & Deci, 2000).

Future research may wish to further define and investigate the barriers and
facilitators to behaviour change identified in this study, from which practical
and clinical recommendations can be developed. However, independent of
future work, the findings of this review have valuable clinical implications. In
particular, highlighting the importance of taking a holistic approach to
behaviour change, by considering multiple internal and external factors that
may influence women'’s decision-making and motivation. Furthermore, the
findings emphasise the importance of delivering behavioural advice that is

appropriate and consistent.
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4.5.3. Conclusions

Women’s desire to think about their own needs, their adoption of the ‘good
mother’ role, and external factors beyond the mother and baby, all appear to
influence women'’s decision-making about their health behaviour during
pregnancy. In clinical practice it is important to consider the myriad of internal
and external factors that may affect women'’s motivation to change their
behaviour, and to take a holistic view of maternal health when delivering
behaviour change advice. These findings provide us with an improved
understanding of the underlying mechanisms influencing maternal decision-
making, which future research can build upon to develop appropriate,

meaningful theory specific to this context.
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5. Study two: Understanding pregnancy as a teachable moment for
behaviour change: A comparison of the COM-B and Teachable Moments
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5.1. Abstract

Objectives: Theoretical models have informed the understanding of pregnancy
as a ‘teachable moment’ for health behaviour change. However, these models
have not been developed specifically for, nor widely tested, in this population.
Currently, no pregnancy-specific model of behaviour change exists, which is
important given it is a unique yet common health event. This study aimed to
assess the extent to which factors influencing antenatal behaviour change are
accounted for by the COM-B model and Teachable Moments (TM) model, and to
identify which model is best used to understand behaviour change during

pregnancy.

Design: Theoretical mapping exercise.

Methods: A deductive approach was adopted; nine sub-themes identified in a
previous thematic synthesis of 92 studies were mapped to the constructs of the
TM and COM-B models. The sub-themes reflected factors influencing antenatal

health behaviour.

Findings: All sub-themes mapped to the COM-B model constructs, whereas the
TM model failed to incorporate three sub-themes. Missed factors were non-
psychological, including practical and environmental factors, social influences,
and physical pregnancy symptoms. In contrast to the COM-B model, the TM
model provided an enhanced conceptual understanding of pregnancy as a
teachable moment for behaviour change, however neither model accounted for
the changeable salience of influencing factors throughout the pregnancy

experience.

Conclusions: The TM and COM-B models are both limited when applied within
the context of pregnancy. Nevertheless, both models offer valuable insight that
should be drawn upon when developing a pregnancy-specific model of

behaviour change.
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5.2. Introduction

During pregnancy, women often have increased motivation to improve their
lifestyle and health behaviours (Lindqvist et al., 2017; O’Brien et al., 2017). For
this reason, pregnancy is commonly referred to as a ‘teachable moment’, which
has been defined as a “naturally occurring life transition [...] or health event [...]
thought to motivate individuals to spontaneously adopt risk-reducing health

behaviours” (McBride et al., 2003, p.156).

Teachable moments can present valuable opportunities for professionals to
promote healthy behaviours, as patients may be more receptive to health
messages at this time (e.g., cessation of cigarette smoking). In particular,
pregnancy provides a unique opportunity for health professionals to deliver
health promotion, as women have increased frequency of contact with health

professionals over the course of their pregnancy (NICE, 2021a).

Eating behaviour, smoking, alcohol use, and physical activity are four key
modifiable behavioural risk factors for adverse pregnancy outcomes and
lifelong non-communicable diseases (Hayes et al., 2021; World Health
Organisation, 2020). Supporting and encouraging pregnant women to make
healthy changes to these behaviours is therefore particularly important, as this
can reduce the risk of pregnancy-related conditions such as preeclampsia and
gestational diabetes, and obstetric complications such as caesarean birth,
miscarriage, and stillbirth (Escafiuela Sdnchez et al., 2019; Liu et al., 2020;
Sundermann et al,, 2019; Yang et al.,, 2019). Furthermore, improving pregnancy-
related behaviours (i.e., those that also occur outside of pregnancy) may mean
healthy changes are maintained into the postnatal period and beyond,
potentially improving long-term health outcomes for both the mother and child,

and for future pregnancies.

However, the concept of the ‘teachable moment’ has remained largely untested
and poorly theorised (Lawson & Flocke, 2009), particularly in relation to
pregnancy. McBride et al. (2003) first posited the psychological characteristics
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underlying teachable moments within the context of smoking cessation. The
authors argue that an effective teachable moment is cued by a health event that
(1) increases personal perception of risk and outcome expectations, (2)
provokes a strong emotional response, and (3) causes a redefinition of self-
concept or social role. The greater the degree to which all the domains are acted
upon, the greater the likelihood the teachable moment will result in behaviour
change (McBride et al., 2003). It is clear that pregnancy has the potential to act
upon each of these psychological domains. For example, it is likely that the
experience of being pregnant will prompt the mother to consider the associated
risks of the pregnancy for both herself and her unborn child, and outcomes
related to her current behaviour (Coll et al.,, 2017). Pregnancy is also an
experience that is likely to provoke a strong emotional response (McLeish &
Redshaw, 2017; Nakamura et al., 2018), and that encourages the adoption of a
new social role as a mother, especially for nulliparous women (Hennekam,

2016).

While McBride et al.'s (2003) model (hereafter referred to as the TM model)
appears to explain pregnancy as a teachable moment, Olander et al. (2016) have
suggested that the Capability-Opportunity-Motivation Behaviour model (COM-
B; Michie et al., 2011) provides a broader explanation of health behaviour
change during pregnancy. The COM-B model has been posited as a ‘behaviour
system’, that involves three essential conditions to generate behavioural
change: capability (physical and psychological), opportunity (physical and
social), and motivation (reflective and automatic). All conditions, except for
reflective motivation, are thought to be necessary to generate a behaviour
(Michie et al., 2011). Olander et al. (2016) argue that existing definitions of
teachable moments rely mainly on motivation to explain behaviour change and
that the COM-B model offers a greater understanding by moving beyond
motivation and incorporating both an individual’s capability and opportunity

(also described as the ‘context’) to change their behaviour.

Whilst both the TM and COM-B models appear to offer relevant insight into the

process of antenatal behaviour change, neither has been widely tested in a
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pregnant population, and a model of behaviour change specific to pregnancy
does not exist. Pregnancy is a unique physiological event (Soma-Pillay et al.,
2016) that requires women to make decisions about the life of another
individual (her fetus), to engage with an ordered healthcare plan, and to
manage societal expectations about their own behaviour. Unlike other teachable
moments in acute health settings (e.g., hospitalisation, clinical appointments)
(Meltzer et al., 2019; Son, 2015), pregnancy typically lasts up to forty weeks and
is an evolving physiological process that requires women to to make changes
across multiple health behaviours. As such, it has been argued that throughout
pregnancy individual events may create multiple individual teachable moments
(e.g., feeling the baby move for the first time, attending key antenatal
appointments) (Olander et al., 2016). It is therefore necessary to develop an
understanding of behaviour change that is specific to the pregnancy experience,
and for a behavioural model to be developed in the context in which it is

intended to be applied.

In order to better understand pregnancy as a teachable moment for behaviour
change, existing models applied to this context need to be examined to identify
which psychological constructs are meaningful to the pregnancy experience, to
establish which model might be best utilised in this context, and to identify
where adaptations may be needed. Gaining this understanding will highlight
elements of the models that are relevant, or irrelevant, within the context of
pregnancy and provide insight that will contribute to the development of an

enhanced pregnancy-specific model.

A previous systematic review and meta-synthesis identified factors influencing
health behaviour change during pregnancy, specific to dietary behaviour,
physical activity, smoking, and alcohol use (Rockliffe et al.,, 2021a). This was an
important first step in understanding pregnancy as a teachable moment. The
current study aims to build upon this understanding by (1) assessing to what
extent these factors are accounted for in the TM and COM-B models and (2)
identifying which model is best used to understand behaviour change during

pregnancy.
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5.3. Methods

Details of the systematic review and meta-synthesis have been reported in full
elsewhere (Rockliffe et al., 2021a). In brief, four bibliographic databases were
searched (MEDLINE, PsycINFO, CINAHL-P, and MIDIRS) on the 11/12/18 (and
updated on 02/09/20) for studies providing qualitative data about women'’s
experiences or perceptions of behaviour change specific to dietary behaviour,
physical activity, smoking, and alcohol use, during an uncomplicated pregnancy.

Hand searching and grey literature searches were also performed.

The search strategy retrieved 46,940 records. After removal of duplicates
(n=16,088) the titles and abstracts (n=30,852) were screened by LR and DS,
and full texts screened (n=159) by LR and SP. Additional records were
identified using alternative search methods (n=36). Ninety-two studies were
included in the review (see Rockliffe et al., 2021a for list of included studies).
Study data were extracted using a data extraction tool, and study quality
assessed using a modified version of the Critical Appraisal Skills Programme
qualitative appraisal checklist (CASP; Critical Appraisal Skills Programme,
2018).

Included studies were journal articles (n=62, 67%), dissertations/theses (n=29,
32%), and a research report (n=1, 1%). These studies comprised 1,889
participants and were published between 1990 and 2020, most of which were
conducted in the United Kingdom (n=39, 42%). The majority of studies included
women in the antenatal period only (n=54, 59%), 28% (n=26) included those in
both the antenatal and postnatal period, and 13% (n=12) included only
postnatal participants. Where reported, 57% of studies (n=52) included both
nulliparous and multiparous women. Study characteristics are provided in the

supplementary material of the original article (see Appendix C).

Extracted data from the results sections of included studies were thematically
synthesised (Thomas & Harden, 2008). Both author interpretations and

participant quotes were coded line-by-line, using an inductive approach, before
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developing descriptive and higher-order themes. Papers containing references
to dietary behaviour were analysed first, before using the thematic framework
to guide the analysis of the papers containing references to physical activity,
smoking, and alcohol use. Where additional codes were identified, these were
incorporated into the thematic framework. Three overarching themes and nine
sub-themes were generated from the data, which reflected factors present in
the literature that influence women'’s antenatal health behaviour. These were
entitled (1) A time to think about ‘me’, (2) Adopting the ‘good mother’ role, and
(3) Beyond mother and baby. See Table 5.1 for details of the thematic
framework. The themes and sub-themes apply to varying degrees across all four

behaviours.

Table 5.1. Themes identified in thematic synthesis (Rockliffe et al., 2021a)

Themes Sub-themes

1.1. A desire to self-indulge

1.2. A desire to retain ownership over body & behaviour
1.3. A desire for good health [mental & physical]

2.1. Driven by the health of the baby

2.2. Driven by roles & expectations

2.3. Driven by pre-pregnancy attitudes & behaviours
3.1. Practical & environmental influences

3.2. Social influences

3.3. Knowledge, understanding, & advice

1. A time to think
about ‘me’

2. Adopting the
‘good mother’ role

3. Beyond mother
& baby

5.3.1. Analytical approach

In the current study, a deductive approach was used to assess the extent to
which the sub-themes identified in the thematic synthesis were accounted for
by the TM model and COM-B model. The identified sub-themes were mapped to
each of the models in turn. Sub-themes were mapped to the models, rather than
the raw data from the systematic review, as the sub-themes summarise and
reflect those data comprised within them. This mapping approach was unique
to this study, although similar approaches have been reported elsewhere in the

literature (e.g., Flannery et al., 2018; Gould, 2014; Rahman et al., 2021).
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The mapping task was undertaken independently by LR and DS, then compared

and contrasted to identify differences in the way the sub-themes had been

mapped to the model constructs. Where differences existed, LR and DS

discussed their interpretation and understanding of each of the sub-themes

and/or constructs, before coming to a joint agreement as to the appropriate

placement. In some instances, sub-themes were mapped to more than one

construct. The agreed criteria for mapping the sub-themes to the models are

presented in Tables 5.2 and 5.3. Mapping of the sub-themes was finalised

following discussions with the wider research team.

Table 5.2. Criteria used to map sub-themes to the TM model constructs

Model construct

Criteria

Risk perceptions and
outcome expectations

Increased affective or
emotional response

Redefinition of self-concept
or social role

The sub-theme should describe perceived risk or

outcome expectancies related to the women'’s health
or that of the pregnancy or baby. It can also describe
any factors influencing a woman'’s perception of risk

The sub-theme should describe an emotional state
or response in relation to the pregnancy directly, or
external pregnancy-related factors (e.g., social,
environmental, practical)

The sub-theme should describe any factors
impacting on a woman’s sense of identity during her
pregnancy
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Table 5.3. Criteria used to map sub-themes to the COM-B model constructs

Model construct

Criteria

Capability

Physical

The sub-theme should describe factors influencing a woman'’s
ability to physically participate in a health behaviour

Psychological

The sub-theme should describe factors influencing a woman'’s
understanding, or ability to make decisions about her health
behaviour

Opportunity

Social

The sub-theme should describe any social or societal factors
influencing health behaviour

Physical

The sub-theme should describe any external environmental
factors influencing health behaviour

Motivation

Automatic

The sub-theme should describe any reference to passive
decision-making and behaviours driven by emotions or
desires

Reflective

The sub-theme should describe behaviour driven by active
decision-making, based on prior experience or reflection on
past experience
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5.4. Results

In this section, each model and mapped sub-themes is presented in turn,
describing how the sub-themes align with the particular model constructs.

[llustrative quotes from the original analysis are presented within the text.

5.4.1. Mapping sub-themes to the TM model constructs

Seven of the nine sub-themes from the thematic synthesis mapped to constructs
of the TM model. ‘A desire for good health’ (1.3.), ‘Driven by the health of the
baby’ (2.1.), and ‘Knowledge, understanding, and advice’ (3.3.) mapped to ‘risk

perceptions and outcome expectancies’.

‘A desire to self-indulge’ (1.1.), ‘A desire to retain ownership over body and
behaviour’ (1.2.), ‘A desire for good health’ (1.3.), ‘Driven by the health of the
baby’ (2.1.), and ‘Driven by roles and expectations’ (2.2.) mapped to the

‘increased affective or emotional response’ construct.

‘Driven by roles and expectations’ (2.2.) and ‘Driven by pre-pregnancy attitudes
and behaviours’ (2.3.) both mapped to the ‘redefinition of self-concept or social

role’ construct.

The sub-themes ‘Practical and environmental influences’ (3.1.), and’ Social
influences’ (3.2.), did not map to any of the model constructs. ‘A desire for good
health’ (1.3.) mapped to several constructs, however the model did not account
for women’s experiences of physical symptoms captured within this sub-theme.
This reflects a gap in the model where influences external to the woman and her
pregnancy, or influences beyond her immediate control, such as physical

symptoms, are not fully accounted for.

Figure 5.1 provides a visual representation of the way the sub-themes mapped

to the constructs of the TM model.
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5.4.1.1. Risk perceptions and outcome expectancies

Women's desire to ensure the health of their unborn baby (2.1. ‘Driven by the
health of the baby’), as well as their own health (1.3. ‘A desire for good
health’), acted to influence their health behaviour. Underlying this desire for
good health were concerns about risks and negative outcomes associated with
carrying out certain health behaviours. Women were keen to support the
healthy development of their pregnancy, although the way in which they did
this was often dependent on their understanding of the associated risks and the

advice they received (3.3. ‘Knowledge, understanding, and advice’).

One of the women who had not sought any advice and did not receive any
was worried about the health of the baby when exercising [...] Lack of the
right advice meant that the fears of exercising took over and she stopped

all exercise as a result. (Trevorrow, 2016)

Women were sometimes driven to make healthy changes as they believed doing
so would result in positive outcomes, such as increasing the chances of
experiencing an uncomplicated pregnancy or birth. Some women also believed
that eating healthily and maintaining physical activity would aid with their
post-birth recovery, and positively impact their future health, which often

motivated change.
“For some reason I just had it in my head that if I stayed active during my
pregnancy I would have an easier labour, and then 1I'd recover quicker
afterwards.” (Smith, 2017)

5.4.1.2. Increased affective or emotional response

Perceived risks to mother and baby (2.1. ‘Driven by the health of the baby’;

1.3. ‘A desire for good health’) elicited feelings of worry and concern, which in

many cases encouraged healthy changes. However, modifying existing
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behaviours such as smoking or consuming alcohol, or engaging in physical

activity, was also perceived to be risky by some, which could discourage change.

“During this pregnancy, I have tried to reduced [sic] my smoking, [ am
trying if I can quit once and for all... just for the sake of my baby...  willn't
[sic] want anything bad to happen.” (Agberotimi, 2013)

More generally, women’s mental state or emotional functioning influenced their
motivation and decision-making in both positive and negative ways (1.3. ‘A
desire for good health’). Whilst positive emotions and feeling mentally healthy
could facilitate positive choices, negative emotions and unhelpful coping
strategies could also act as barriers to change. In particular, feelings of
judgment and shame had a bidirectional influence (2.2. ‘Driven by roles and

expectations’).

“[My friend] stopped smoking at work because she was like, “People are
hating me down there! .. feel like I'm going to be lynched.... Smokers are

staring at me like I'm the devil!” (Murray et al., 2014)

Some women experienced feelings of desire in relation to behaviours they
experienced as being pleasurable or beneficial to their sense of well-being (1.1.
‘A desire to self-indulge’). This desire often acted to facilitate unhealthy
behaviours such as eating increased quantities of food or continuing to smoke
or consume alcohol. Conversely, it also encouraged some women to maintain
physical activity. For some, the desire to self-indulge was at odds with their
desire to do the best for the baby. This sometimes generated feelings of guilt,
which could act as a barrier to smoking cessation (2.1. ‘Driven by the health of

the baby’).
This suggests that for her total abstinence [from alcohol] is not necessary,

and when desires are sufficiently strong, she can pay attention to them.

(Atkinson et al., 2016)
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Women's desire to retain control over their health behaviours (1.2. ‘A desire to
retain ownership over body and behaviour’) acted as a barrier to change for
some women, who were reported to resist advice and involvement from others
and listen primarily to their own intuition, although this could also facilitate
healthy choices. Additionally, some women were motivated to improve their
behaviours in an attempt to assert control over gestational weight gain and

their changing maternal body.

5.4.1.3. Redefinition of self-concept or social role

During pregnancy, women were keen to adopt what they perceived to be the
role of a ‘good mother’. This sometimes involved modifying their health
behaviour in an attempt to demonstrate they were putting their baby first and
to comply with societal pressures and expectations (2.2. ‘Driven by roles and
expectations’). However, some women were determined to disprove perceived
stereotypes surrounding how pregnant women should behave, by continuing to
exercise or consume some alcohol. Where women felt disconnected from their
pregnancy and new identity as a mother, this could act as a barrier to smoking

cessation.

“..it was just a transition between who [ was then, a young smoker and
free, to being someone who was responsible for a child. So, once I stopped
[smoking] I felt that that was my first responsibility for that child.”
(Ashwin et al., 2012)

Women's motivation to adopt the ‘good mother’ role was sometimes influenced
(in both positive and negative ways) by their pre-pregnancy ‘self’, which was
based on established attitudes and beliefs, behaviours, and skills (2.3. ‘Driven
by pre-pregnancy attitudes and behaviours’). Fear of losing their pre-
pregnancy identity acted as a barrier to change for some women. Prior
experience of pregnancy or motherhood, or a lack thereof, also influenced

women’s decision-making.
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I would argue that drinking alcohol, especially wine is seen as a significant
social act, and a firm part of a woman’s pre-pregnancy identity. Continuing
to drink alcohol [during] pregnancy may therefore be a continuation of

this expression of identity. (Ford, 2013)

5.4.2. Mapping sub-themes to the COM-B model constructs

All nine sub-themes from the thematic synthesis mapped to the six constructs of
the COM-B model. ‘A desire for good health’ (1.3.) and ‘Knowledge,
understanding, and advice’ (3.3.) mapped to the ‘physical capability’ and

‘psychological capability’ constructs of the model, respectively.

‘A desire to self-indulge’ (1.1.), ‘A desire for good health’ (1.3.),’ Driven by roles
and expectations’ (2.2.), and ‘Driven by pre-pregnancy attitudes and
behaviours’ (2.3.) mapped to ‘automatic motivation’, whilst ‘A desire to self-
indulge’ (1.1.), ‘A desire to retain ownership over body and behaviour’ (1.2.), ‘A
desire for good health’ (1.3.), and ‘Driven by the health of the baby’ (2.1.)

mapped to ‘reflective motivation’.
‘Driven by roles and expectations’ (2.2.) and ‘Social influences’ (3.2.) mapped to
‘social opportunity’, and ‘Practical and environmental influences’ (3.1.) mapped

to ‘physical opportunity’.

Figure 5.2 provides a visual representation of the way the sub-themes mapped

to the constructs of the COM-B model.
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5.4.2.1. Capability

5.4.2.1.1. Physical

Women'’s physical capability to undertake healthy behaviours was sometimes
compromised by pregnancy symptoms (1.3. ‘A desire for good health’). For
example, some women were unable to eat a healthy, balanced diet due to
symptoms of sickness and nausea, changes in food preferences and/or cravings.
Other symptoms such as bodily pain, fatigue, and/or nausea also restricted

some women'’s ability to engage in physical activity.

“l underestimated how tired I would be and how sick I'd feel... because of

the nausea the last thing you want to do is exercise.” (Cioffi et al., 2010)

5.4.2.1.2. Psychological

Women's psychological capability to make decisions about their health
behaviour was affected by their levels of knowledge and understanding, and the
advice they received (3.3. ‘Knowledge, understanding, and advice’). Those
who had high levels of knowledge about the impact of their health behaviours
on their pregnancy were better positioned to make healthy choices. Conversely,
women who were less informed, who held misconceptions about the impact of
their behaviours, or who did not have the skills necessary to make healthy
changes, were less likely to do so. Support and advice received from health
professionals also fed into decision-making, which could act as either a barrier

or facilitator to change.

For those participants who gained excessive weight during their
pregnancy, they voiced that if their midwife had informed them of this,
they would have been more likely to make changes to their diet and levels

of activity. (Smith, 2017)
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5.4.2.2. Motivation

5.4.2.2.1. Automatic

Women were often keen to indulge themselves during pregnancy and engage in
behaviours that they perceived to be pleasurable, such as eating, drinking
alcohol, or smoking (1.1. ‘A desire to self-indulge’). This was driven by a sense
that rules around food intake were relaxed during pregnancy, or because the
behaviours were already established pre-pregnancy. In such cases, women
appeared to be motivated by automatic impulses and desires, rather than

conscious decision-making.

...relaxed social pressures of the slender ideal, accepting of increased food
intake in pregnancy, when coupled with previous learned behaviours and

habits gave rise to intemperance... (Tweheyo, 2016)

Furthermore, some women’s mental and emotional states influenced their
decision-making about their health (1.3. ‘A desire for good health’). Negative
emotions (e.g., boredom, stress, frustration) sometimes drove unhealthy eating
behaviour and behaviours such as smoking and alcohol use were used as coping
mechanisms by some women. These behaviours sometimes prompted feelings
of shame and judgement, although this was also experienced in relation to
physical activity. This could have a bidirectional influence on behaviour, in the
sense that some women were motivated to make healthy changes, whilst others
reported concealing their behaviour or increasing their smoking habits in
response (2.2. ‘Driven by roles and expectations’). Conversely, positive
emotions and attributes (e.g., having a positive attitude, increased levels of
confidence and self-efficacy) sometimes facilitated change (1.3. ‘A desire for

good health’).

One pregnant female who was in the process of quitting was motivated by
guilt and stigma: “[...] It makes me ashamed and looks bad as no one likes

smokers these days.” (Bull et al., 2007)

115



Automatic processes relating to established pre-pregnancy habits and routines
also influenced health behaviour (2.3. ‘Driven by pre-pregnancy attitudes
and behaviours’). Women with existing un/healthy behaviours often
maintained these during pregnancy. Similarly, established beliefs and attitudes
towards the idea of making behavioural changes during pregnancy also
influenced decision-making. Prior experience of pregnancy, or previous

pregnancy difficulties, fed into behavioural decisions for some women.

“...growing up you always get these kind of, you know, like ‘this is the way
you should do it, this is the way you shouldn’t do it’ and it all just kicks in at
the same time [...] I felt like it was just all my instincts just pushing us”

(Laing, 2015)

5.4.2.2.2. Reflective

Some women engaged in a reflective decision-making process based on a desire
to retain control and ownership over their health behaviours (1.2. ‘A desire to
retain ownership over body and behaviour’). This meant responding
intuitively to what they believed their body or baby needed, which for some
women meant avoiding making healthy changes. Women also reported a
reflective motivation to make healthy changes to their eating behaviour and
physical activity levels, based on a desire to exert control over their changing

maternal bodies.

Physical activity was a strategy utilised by each woman in this study to
control the way they felt about their bodies, and to manage their feelings

about the changes their bodies were subject to. (Dormer, 2019)

In making decisions about their health behaviour, it was evident that reflecting
on anticipated outcomes in relation to the health of the baby (2.1. ‘Driven by
the health of the baby’) and on their own health (1.3. ‘A desire for good
health’) were important influences. Women reported concerns about

experiencing pregnancy or birth complications, and were keen to avoid causing
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harm to their unborn baby as a consequence of engaging in poor health
behaviours. However, some women reported concerns that ceasing behaviours
such as smoking and drinking, might also have negative repercussions. Feelings
of guilt were reported by some women when their behaviours did not align
with their good intentions, which sometimes exacerbated poor health

behaviours.

“..I don’t want my baby, you know, affected by it, it’s just I want it to, you
know, have a proper start, if it came out with any defects or anything
through alcohol and that was my fault, I'd never forgive myself.” (Laing,
2015)

As a result of maintaining or initiating healthy behaviours, some women
experienced improvements in their mental health and well-being. Reflecting on
this further motivated these women to maintain their healthy behaviours, and
some viewed prioritising these activities (i.e., physical activity) as an indulgence
(1.1. ‘A desire to self-indulge’). Reflecting on the potential benefits to

postnatal health also influenced some women's decision-making.

5.4.2.3. Opportunity

5.4.2.3.1. Social

Social opportunity impacted on women'’s motivation to make changes to their
behaviour, to varying degrees (3.2. ‘Social influences’). Levels of support from
those around them influenced women’s behaviour, as did social norms (e.g.,
where smoking and drinking were considered the norm) and the behaviour of
others. Health behaviours that are by nature social activities, such as drinking
alcohol or smoking, were difficult to modify, especially where they were
important features of social relationships. However, the social nature of

physical activity could act as a facilitator.
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If friends or acquaintances who were currently or recently pregnant ate
more unhealthy food during pregnancy it was easy to be influenced to also

eat this. (Andersson & Ernstsson, 2017)

Societal roles and expectations (2.2. ‘Driven by roles and expectations’),
which is another form of social opportunity, also influenced decision-making.
Some women were motivated to change their behaviours due to a desire to
adhere to the ‘good mother’ role, and/or in response to societal pressure and
expectations. Feelings of judgement and stigma surrounding certain behaviours
(as previously discussed) could act as a barrier or a facilitator to behavioural

change.

Social norms, dictating that expectant mothers should avoid alcohol, were
cited as the main reasons why women stopped drinking. (Scholin et al.,

2017)

5.4.2.3.2. Physical

The physical environment and related external influences impacted on women’s
opportunity to make changes to their behaviour (3.1. ‘Practical and
environmental influences’). Environments that promoted un/healthy
behaviours or increased availability of un/healthy choices influenced some
women'’s decision-making. Practical factors such as lack of familiarity with the
physical environment, the weather, and accessibility of appropriate exercise
classes/spaces also influenced motivation to be physically active. Time
constraints, competing priorities, financial considerations, and availability
and/or accessibility of support services influenced some women'’s decision-

making and motivation, as did socio-economic disadvantage.

“I have spent sometimes £15 on one meal that is going to be really healthy

and I could just go buy a pizza for £2.” (Chana & Haith-Cooper, 2019)
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5.5. Discussion

The purpose of this study was to understand to what extent factors identified as
influencing antenatal health behaviour were accounted for by the TM model
and COM-B models of behaviour change, and to establish which model is best

used to understand behaviour change during pregnancy.

Results of the theoretical mapping exercise revealed that all sub-themes
identified in the previous review mapped to the COM-B model, indicating that
all influencing factors play a role in directing behaviour during pregnancy.
However, the TM model failed to account for several sub-themes (1.3. ‘A desire
for good health’; 3.1. ‘Practical and environmental influences’; 3.2. ‘Social
influences’) which mapped to the ‘physical capability’, ‘physical opportunity’,

and ‘social opportunity’ constructs of the COM-B model, respectively.

The three sub-themes not accounted for by the TM model reflect non-
psychological factors that influence behaviour, such as those in the physical or
social environment, or the experience of pregnancy symptoms. The existing TM
model constructs capture women's internal cognitive processes relating to risk,
emotions, and identity, but fail to account for any factors beyond these internal
psychological processes or those presented in the external environment.
Accordingly, the unmapped sub-themes that mapped to the ‘opportunity’
construct of the COM-B model (also described as the ‘context’) are defined as
factors that “lie outside the individual” (Michie et al., 2011, p.4). Numerous
studies have highlighted the important role that social, and practical or
environmental factors play in women’s decision-making around their health
during pregnancy (Harrison et al., 2018; O’Brien et al., 2017; Omidvar et al.,
2018). Furthermore, physical pregnancy symptoms are commonly cited as a
barrier to behaviour change, particularly in relation to dietary behaviour and
physical activity (Foxcroft et al,, 2011; Harrison et al., 2018; Swift et al.,, 2017).
As such, and as these factors were also captured in the COM-B model, the
addition of a construct reflecting non-psychological factors may enhance the

overall utility of the TM model within the context of pregnancy.
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Physical pregnancy symptoms are often transient for women, frequently
occurring most severely during the first trimester (Smith et al., 2000). The
study findings highlight the need to consider factors such as these, that are
changeable, as it has implications for the timing of interventions if certain
stages of pregnancy present more barriers to change, than others. It is therefore
important to reflect upon whether other factors mapped to the models, or the
model constructs themselves, change or whether they remain stable throughout
pregnancy. For example, a women'’s psychological capability may increase over
time as she acquires new knowledge, or risk perceptions may reduce. Whilst
this wasn’t explored explicitly in the original review, it has previously been
suggested that pregnancy may provide several individual teachable moments
for behaviour change, prompted by significant events (e.g., receiving
confirmation of the pregnancy, feeling the baby kick for the first time) (Olander
et al,, 2016). Neither the TM model nor COM-B model offer a heuristic that
accounts for potential changes in the salience of factors influencing health
behaviour, strengthening the argument for the development of a pregnancy-
specific model. Further qualitative inquiry is necessary to explore the different
factors influencing health behaviour throughout pregnancy, to identify whether

certain stages afford more powerful teachable moments than others.

Our findings identified some similarities and overlap between the constructs of
the two models. For example, two of the sub-themes mapped to the ‘automatic
motivation’ construct of the COM-B model also mapped to the ‘increased
affective or emotional response’ construct of the TM model. This makes sense as
the ‘automatic motivation’ construct is defined as involving emotions and
impulses (Michie et al,, 2011). Similarly, the sub-theme mapped to the
‘psychological capability’ construct of the COM-B model also mapped to the ‘risk
perceptions and outcome expectancies’ construct of the TM model. This also
makes sense, as risk perception relies on psychological processes to assess the
probability of negative outcomes, based on knowledge acquisition (Johnson,
1993). However, this highlights the different ways in which the model
constructs have been conceptualised, which is the key difference between the

two models.
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The COM-B model is a general behaviour system designed to incorporate
various contexts (Michie et al.,, 2011), which may explain why all sub-themes
mapped to the respective constructs. The model constructs are intentionally
broad and encompassing, owing to the nature of its design (Michie et al., 2011),
however this has previously been highlighted as a limitation, as it restricts the
ability to test and falsify the model in any given context (Ogden, 2016). Whilst
Olander et al. (2016) suggest that the COM-B model may provide an enhanced
analysis of behaviour in pregnancy, by considering factors beyond motivation
alone, the model’s lack of specificity limits its ability to be fully applied to this
context. Conversely, the TM model has been designed to specifically understand
the way in which health events may act as teachable moments for behaviour
change (McBride et al., 2003). Pregnancy is often conceptualised as a teachable
moment, or series of teachable moments (Olander et al., 2016; Phelan, 2010), as
it is a health event that prompts women to consider associated health risks, that
may provoke a strong emotional response, and that may cause women to reflect
upon their own identity as a mother (Phelan, 2010). As such, the TM model
provides a level of conceptual understanding than goes beyond what the COM-B
model can offer. This is evident from the way in which the sub-themes mapped
to the constructs; For example, sub-themes from each of the three overarching
themes mapped to the ‘risk perceptions and outcome expectancies’ construct of
the model, highlighting the way in which risk is interwoven throughout
women'’s experience of pregnancy. Similarly, all sub-themes within the higher
order theme ‘A time to think about ‘me” mapped to the ‘increased affective or
emotional response’ construct, emphasising the emotional impact of pregnancy

in relation to women’s own needs and desires.

It is interesting to note that some of the the TM model constructs did not
explain various pregnancy behaviours in the way in which the model originally
posits. McBride et al. (2003) state that events eliciting a strong emotional or
affective response, whether positive or negative, may increase the likelihood of
a teachable moment. However, for some women elicitation of strong emotions,
such as shame or judgment, led them to reduce their physical activity levels or

increase their smoking behaviour. It may be that this is pregnancy-specific and
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an additional limitation of applying this model to this health context.
Conversely, the COM-B model does not suggest a directional relationship
between model constructs and behaviour. It may be beneficial to explore this
further in future work, to better understand how the same factors can influence

behaviour in opposing ways.

An additional observation is that for both models more sub-themes mapped to
certain constructs than others. For example, within the TM model more sub-
themes mapped to ‘increased affective or emotional response’ than any other
constructs. Similarly, within the COM-B model the most sub-themes mapped to
the ‘motivation’ constructs. It is possible that this indicates these constructs
play a bigger role in directing behaviour than the others. However, further
research would be required to assess how much variance each of the model

constructs explain of a target behaviour, using a quantitative approach.

5.5.1. Strengths and limitations

This study has generated novel findings that have highlighted the relative
merits and limitations of existing models of teachable moments when applied
within the context of pregnancy. However, there are some limitations of this
study that should be acknowledged. Firstly, the sub-themes used in the
mapping exercise were generated from an analysis focused on pregnancy-
related behaviours only (i.e., behaviours that also occur outside of pregnancy,
such as dietary behaviour, smoking etc.) rather than pregnancy-specific
behaviours (i.e., those that occur during pregnancy only, that are initiated
during this period, such as recommended supplementation) (Olander et al,,
2018). It is therefore possible that the models might be better suited to
understanding certain behaviours over others. Furthermore, it is important to
consider that within the behaviours included in the analysis, the models, or
certain model constructs, might be more relevant to particular behaviours. For
example, the TM model was developed in the context of smoking cessation and
is therefore frequently used to understand this behaviour, above others (Baron

et al.,, 2017; McBride et al., 2003, 2017). Furthermore, the ability of the COM-B
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model to explain behaviour has been suggested to vary across behavioural
contexts; in particular it has been found to better explain physical activity than
it has eating behaviour (Willmott et al., 2021). With this in mind, it may be
beneficial to further explore differences between behaviours by conducting
individual mapping exercises. Whilst the sub-themes used in the analysis
reflected factors that influenced all four behaviours, there was some degree of
variability in the extent to which they applied to each. To capture any such
nuance, it may therefore be advantageous to map the raw data from the original

analysis to the model constructs, rather than the sub-themes.

Secondly, the mapping exercise relied on judgments as to which constructs the
sub-themes were mapped to. Whilst two of the authors completed the mapping
task independently to enhance reliability, there is still an element of subjectivity
that will have guided the task. Furthermore, it is important to highlight that the
limitations of the original review also have implications for interpreting the
findings of this study. In particular, it is likely that individual variability (i.e.,
parity), cultural differences, and differences in healthcare advice provided in
different countries will have influenced women’s health behaviour, both

implicitly and explicitly.

Whilst the findings of the mapping exercise provide us with an improved
understanding about the utility of existing models, we are unable to draw firm
conclusions without empirical data to support our suppositions. It will
therefore be beneficial to further explore these findings and test the models

using a more structured quantitative approach.

5.5.2. Implications for theory development

The findings from this study provide valuable insight that will contribute
towards the development of an enhanced pregnancy-specific model. Whilst the
COM-B model provides an overall ‘good-fit’ in terms of influencing factors
mapped to the model, it lacks a conceptual understanding relevant to the

pregnancy experience. Conversely, the TM model provides a level of
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conceptualisation that appears relevant to the pregnancy experience but fails to
account for non-psychological factors. Furthermore, the TM model does not
appear to explain the bidirectionality of some pregnancy behaviours (i.e., the
way in which the same influencing factor may encourage both healthy and
unhealthy behaviours), and neither model accounts for changes in the salience
of influencing factors over time. Longitudinal research is therefore necessary to
better understand how the models operate at different stages throughout
pregnancy; measuring women'’s health behaviour (e.g., eating behaviour) and
the model constructs at multiple gestational stages would provide an enhanced
understanding of how the model constructs change throughout pregnancy and

to what extent they explain behaviour.

It will be important to consider all of these elements during theory
development and to build upon the knowledge we have generated. By
combining the existing TM model constructs with a construct that reflects non-
psychological factors, including physical symptoms, social influences, and
practical and environmental influences, we may be able to develop an enhanced
model that is more relevant and meaningful to the pregnancy context. It will
also be valuable to consider the evolving nature of pregnancy and the relevance

of model constructs at different points throughout pregnancy.

5.5.3. Conclusions

Both the COM-B model and TM model have limitations when applied within the
context of pregnancy. However, each model contains elements which will be
crucial in the development of a pregnancy-specific model of behaviour change.
Going forward, it is necessary to develop a model that adequately
conceptualises women'’s pregnancy experiences and accounts for non-
psychological influencing factors, in additional to internal cognitive processes.
Combining aspects of each model will be key to developing an enhanced model
that is appropriate and effective in supporting women to improve their health

behaviour during pregnancy.
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6.1. Abstract

Objectives: Pregnancy has been described as a ‘teachable moment’ for
behaviour change, which presents an important opportunity for health
promotion within antenatal care settings. However, no pregnancy-specific
model has been developed or tested in the context of health behaviour change
during pregnancy. This study aimed to investigate and compare the utility of the
Capability-Opportunity-Motivation Behaviour (COM-B) and Teachable Moments
(TM) models, to explain health behaviour change during pregnancy, within the

context of eating behaviour.

Design: Longitudinal cohort study

Methods: Five hundred and sixteen women completed a survey at between 12-
16 weeks gestation (T1). Follow-up data were collected at 20-24 weeks (T2),
36-40 weeks (T3), and 6-12 weeks postnatally (T4). The primary outcome was
eating behaviour. To assess the utility of the COM-B model, perceived capability,
opportunity, and motivation to eat healthily were measured. To assess the
utility of the TM model, risk perceptions, self-image, and affective response

were measured.

Results: Overall, the COM-B model explained 18.4% of the variance in eating
behaviour, whilst the TM model explained 9%. Both models explained the most
variance in eating behaviour at T1 and T3, compared with T2 and T4. Small
changes were observed in eating behaviour and the model constructs over the

time period studied, although these were not clinically meaningful.

Conclusions: Neither the COM-B nor TM model provide a satisfactory
explanation of eating behaviour during pregnancy, however the findings
suggest that certain stages of pregnancy may create more salient opportunities
for behaviour change. The findings also support claims that motivation may not
play a key role in directing eating behaviour during pregnancy. Further

research is needed to explore the role of timing in antenatal behaviour change.
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The development of a pregnancy-specific model is necessary to optimise

understanding of pregnancy as a teachable moment for behaviour change.
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6.2. Introduction

Pregnancy has been suggested to be an opportune time for health professionals
to support women to initiate, or maintain, healthy behaviours. Increased
contact with health professionals during this time and increased receptivity to
health messages means that pregnancy is often described as a ‘teachable
moment’ (Phelan, 2010). That is, a significant health event that motivates
individuals to adopt risk-reducing health behaviours (McBride et al., 2003).
Lifestyle changes made during pregnancy have implications for long-term
health outcomes of both the mother and child, as the potential exists for newly

initiated healthy behaviours to be maintained after birth.

McBride et al. (2003) first attempted to conceptualise the teachable moment
within the context of smoking cessation. Their model (referred to hereon as the
TM model) is comprised of three main psychological constructs underlying a
health event, thought to act upon an individual’s motivation to change their
health behaviour, their self-efficacy, and acquisition of skills. These include an
increased emotional or affective response, a change in self-concept or social
role, and increased perceived risk and outcome expectancies. This model
provides a compelling argument for conceptualising pregnancy as a teachable
moment, as women are likely to experience heightened emotion in relation to
their pregnancy, a redefining of social role and self-concept as they prepare for
the transition to motherhood, and an increase in perceived risk related to the

health of the unborn child and to themselves (Phelan, 2010).

However, Olander et al. (2016) argue that the Capability-Opportunity-
Motivation Behaviour model (COM-B; Michie et al., 2011) may offer an
enhanced understanding of pregnancy as a teachable moment. The COM-B
model suggests that behaviour change has three necessary determinants:
physical and psychological capability, physical and social opportunity, and
reflective and automatic motivation. Within the context of pregnancy, these
determinants are suggested to more usefully, and insightfully, explain

behaviour change by moving beyond the traditional model of motivation, and

129



considering that changes in capability and opportunity may also create

opportune moments for intervention (Olander et al., 2016).

Whilst both the COM-B and TM models appear to explain pregnancy as a
teachable moment, neither has been tested prospectively in a population of
pregnant women. Given that both models are used to explain antenatal
behaviour change (e.g., eating behaviour), it is important to understand the
efficacy of these models within this context. Further to this, pregnancy is often
conceptualised as one teachable moment in and of itself (e.g., Atkinson et al,,
2016; Phelan, 2010). However, it has been suggested that multiple teachable
moments may occur throughout pregnancy, triggered by individual significant
events, such as receiving confirmation of the pregnancy or attending the initial
booking appointment, or more broadly related to different gestational
trimesters (Olander et al., 2016). It is therefore important to consider the full
spectrum of opportunities that pregnancy presents for health behaviour change

and investigate how well existing behaviour change models account for these.

Making healthy changes to diet and eating behaviour during pregnancy is a key
priority for many women (Maher & Lowe, 2015). Guidelines from the National
Institute of Health and Care Excellence (NICE, 2021a) recommends that health
professionals discuss diet and nutrition with women from the first antenatal
contact onwards, providing additional support for women with raised BMIs
(NICE, 2010b). Thus, utilising this teachable moment to support women to
initiate, or maintain, these healthy changes is of utmost importance. Not least
because of the numerous poor maternal and fetal outcomes associated with
poor diet or excessive weight gain during pregnancy (Kominiarek et al., 2018;
Poston et al,, 2016; Yang et al., 2019). In 2017, 21.6% of women in England
were recorded as having a BMI of 30 or over at their booking appointment,
which poses an increasing challenge for maternity and neonatal service
provision (Public Health England, 2019). This far exceeds the prevalence of
other risky health behaviours, such as smoking (10.4% at the time of delivery;
NHS Digital, 2020), making it a significant public health priority. Understanding

the extent to which existing models explain antenatal health behaviour, and
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identifying opportunities for behaviour change throughout pregnancy and the
immediate postnatal period, will facilitate the development of more targeted

interventions to improve maternal and infant health.

The purpose of this study was to investigate and compare the utility of the
COM-B model and TM model to explain health behaviour change during
pregnancy, within the context of eating behaviour. The aims of the study were

to:

1) Describe how the constructs of the COM-B model, the constructs of the TM

model, and eating behaviour change over time.

2) Investigate whether the COM-B model or TM model better explains eating

behaviour during pregnancy.

3) Examine whether certain time-points throughout pregnancy act as more

salient teachable moments than others.
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6.3. Methods

6.3.1. Study design

This study is a longitudinal, prospective cohort study exploring changes in

eating behaviour during pregnancy.

6.3.2. Setting

Recruitment took place between February and June 2020. Shortly after
commencing recruitment it was announced that pregnant women were a high
risk group for contracting COVID-19 (16/03/2020; Department of Health and
Social Care & Hancock, 2020) and the first national lockdown was enforced in
England (23/03/2020 - 23/06/2020). Two further lockdowns were
subsequently imposed (05/11/2020 - 02/12/2020, and 06/01/2021 -
08/03/2021). Data collection was ongoing until February 2021. From hereon,
the term ‘lockdown’ will refer to any point after 16/03/2020.

6.3.3. Sample and recruitment

Women were recruited using both active and passive recruitment methods.
Active recruitment took place in seven NHS maternity units in the North-West
of England. Research midwives approached women face-to-face to invite them
to participate and maternity units also advertised the study using flyers and
posters, where appropriate. Passive recruitment involved advertising the study
online using various channels, including paid adverts (e.g., Facebook,
Instagram), social media/forum posts (e.g., Twitter, Reddit, MumsNet),
university mailing lists, and recruitment websites (see Appendix E-G for

recruitment materials).

Women were eligible to participate if they were over the age of 18 and between
12-16 weeks pregnant at the time of recruitment. Women also needed to be

receiving maternity care in the UK, with a singleton pregnancy, and able to read
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and write in English to participate. Women unable to provide informed consent

were not eligible to participate (see Appendix H for consent form).

As an incentive, participants were offered the opportunity to be entered into a
prize draw to win a £100 shopping voucher, for each of the four surveys they
completed. Women were provided with necessary details about study
participation, but no additional information on the topic under investigation

was provided (see Appendix I for participant information sheet).

6.3.4. Data collection

Data were collected at four time-points: between 12-16 weeks of pregnancy
(T1), 20-24 weeks (T2), 36-40 weeks (T3), and 6-12 weeks postnatally (T4).
Informed consent was gained at each time-point. T1 surveys were completed
online using Research Electronic Data Capture (REDCap) tools hosted at the
sponsoring university (Harris et al.,, 2009, 2019), or in a paper format. All
follow-up surveys were completed online. Data collected in maternity settings

included the use of both online and paper surveys (see Appendix | for survey).

Participant contact details and their expected due date were collected at T1 to
allow for further follow-up and for the dates of the follow-up surveys to be
plotted. Participants were sent a link to the follow-up surveys either by email
and/or text message, depending on the contact details provided, and were sent
a reminder after two weeks for the antenatal surveys and after four weeks for

the postnatal survey.
Favourable ethical opinion was granted by the Health Research Authority

(HRA) and the NHS Research Ethics Committee (REC) (IRAS ID: 264741; REC
Reference: 19/NW/0674) (see Appendix K & L for approvals).
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6.3.5. Survey measures

Unless specified, items were generated for the present study. Details of the

measures used are presented in Table 6.1.

6.3.6. Analysis

Data were analysed using IBM SPSS Statistics, version 25. Data were cleaned
and composite scores created, where <20% data were missing, for all model
constructs and the PUQE items. Frequencies and descriptive statistics were
generated to assess sample characteristics and mean scores at each time-point
for all available data. Independent t-tests and chi squared tests were conducted
to compare variable means at T1 for different demographic groups, to further
explore the data and check for differences between groups. Mixed regression
models were performed to compare changes in scores over time in order to
make use of all available data at each time-point. Multiple linear regression
models were used to identify which model better explains eating behaviour,
controlling for time, age, ethnicity, BMI, education, IMD decile, parity,
gestational diabetes, prior pregnancy complications, experience of
sickness/nausea, and pre/post lockdown recruitment. Controlling for the same
potential confounders (without time), individual regression models built for
each time-point were then used to assess the associations between model
constructs and dietary quality, to identify if certain time-points act as more
salient teachable moments than others during pregnancy. Experience of
sickness/nausea and perceived risk to baby were not included for the T4
analysis as these were not measured at this time-point. Adjusted R?is reported

for all regression analyses.
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Table 6.1. Survey measures

Variable

Measure

Description

Demographic and
medical
characteristics

Nausea and/or
vomiting frequency

Perceived risk

Self-image

[tems were created for the survey or based on
response items from the 2011 UK census (Office
for National Statistics, 2011).

The Pregnancy Unique-Quantification of Emesis
scoring system (PUQE; Koren et al.,, 2005).

[tems were based on a measure developed by
McBride et al. (2017).

As above.

N/A

The PUQE was used to measure severity of nausea and vomiting in the study
sample, as it was hypothesised that these symptoms may affect participants’
eating behaviour.

Participants were asked to rate their physical symptoms using a 5-point
response scale. These ratings were summed to create a composite score
indicating no symptoms (0-3), mild (4-6), moderate (7-12), or severe
symptoms (=13).

Participants were asked to respond to four statements assessing their level of
concern about their health and that of their baby during their pregnancy using
a 7-point scale (ranging from “strongly disagree” to “strongly agree”).

Two composite scores were created using pro-rated averages (perceived risk
to self and perceived risk to baby).

Participants were asked to rate how they felt about becoming a mother ona 7-
point scale (ranging from “negative” to “positive”), to select one of three
statements that best reflected how they currently felt about themselves (“I feel
better about myself”, “I feel worse about myself”, “there has been no change in
how I feel about myself”), and to rate on a 7-point scale (ranging from “strongly
disagree” to “strongly agree”) their agreement with the statement “most people
important to me think I will be a good mother”.

A composite score was created using pro-rated averages (self-image).
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Variable

Measure

Description

Worry

Positive and
negative affect

COM-B constructs

As above.

The Positive and Negative Affect Scale (PANAS;
Watson et al.,, 1988).

[tems were based on a measure developed by
Taylor et al. (2016).

Participants were asked to respond to two statements assessing levels of
worry about their health and that of their baby during their pregnancy, using a
5-point scale (ranging from “not worried at all” to “very worried”).

A composite score was created using pro-rated averages (worry).

The PANAS was used to measure positive and negative affect, as it was
originally used alongside the measure developed by McBride et al. (2017).

Participants were asked to rate the extent to which they had experienced 20
emotions in the past few weeks using a 5-point scale (ranging from “very
slightly or not at all” to “extremely”).

Two composite scores were created using pro-rated averages (positive affect
and negative affect).

Participants were asked to rate their agreement with 18 statements relating to
their perceived capability to eat healthily, (e.g., “I find it easy to eat healthily”),
perceived opportunity, (e.g., “It is easy for me to eat healthily at home and at
work”), and motivation (e.g., “I have healthy eating goals that I want to
achieve”), using a 7-point scale (ranging from “strongly disagree” to “strongly
agree”).

Composite scores were created for each of the model constructs using pro-
rated averages.
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Variable

Measure

Description

Eating behaviour

The Short Form Food Frequency Questionnaire
(SFFFQ; Cleghorn et al.,, 2016).

The SFFFQ was selected to use as an appropriate measure of dietary quality as
it was developed in a UK adult population including women of reproductive
age. Whilst the measure does not account for the specific dietary
recommendations of pregnant or breastfeeding women, broad food groups are
used to assess dietary quality (e.g., ‘fruit’, ‘beans or pulses’, ‘fibre-rich
breakfast cereal’) which does not limit reporting.

Participants were asked to report the frequency with which they had eaten
various food items during a “typical” week over the previous month, using an
8-point scale (ranging from “rarely or never” to “5+ a day”) and a six-point
scale (ranging from “rarely or never” to “7+ times a week”), to rate thirteen
food items and seven food items, respectively.

These scores were combined to create a single dietary quality score ranging
from 5 to 15, which indicated optimum dietary intake of these foods. A healthy
diet was defined as having an overall dietary quality score of >12, as stated in
the original measure.
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6.4. Results

Five hundred and sixteen participants completed the survey at the first time-
point (T1). Two hundred and sixteen (41.9%) participants were recruited
online and 300 (58.1%) via NHS maternity services. Three hundred and two
(58.5%) participants participated using the online survey and 214 (41.5%)
using the paper version. Most participants (n=302, 58.5%) were recruited prior

to lockdown.

Participant attrition was relatively high, with 305 (59.1%), 210 (40.7%), and
198 (38.4%) participants providing data at T2, T3, and T4, respectively (see
Figure 6.1 for an overview of the data collection process). One hundred and
forty-four participants provided data at all four time-points (27.9%). Twelve
participants withdrew from the study after completing the T1 survey, four at

T2, eight at T3, and two at T4.

6.4.1. Recruitment

41.5% (n=214) of participants were recruited post-lockdown. Compared to
those recruited pre-lockdown, these participants perceived greater risk to their
own health (mean difference 0.67 (95% CI, 0.94 to 0.39), p<.001) and to the
health of their baby (mean difference 0.72 (95% CI, 1.03 to 0.41), p<.001).
Greater levels of worry about their health and that of their baby (mean
difference 0.46 (95% CI, 0.63 to 0.29), p<.001), as well as greater perceived
capability to eat healthily (mean difference 0.33 (95% CI, 0.55 to 0.11), p=.004)

were also reported.

Participants who were recruited online (n=216, 41.9%) reported greater risk
perceptions about their own health (mean difference 0.86 (95% CI, 0.59 to
1.14), P<.001) and that of their baby (mean difference 0.96 (95% CI, 0.66 to
1.27), P<.001), higher levels of worry about their health and that of the baby
(mean difference 0.52 (95% CI, 0.35 to 0.69), P<.001), and higher levels of
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Figure 6.1. Data collection process
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negative affect (mean difference 0.17 (95% CI, 0.04 to 0.29), P=.009) than those
recruited in maternity care settings. This is congruent with the above findings
relating to lockdown recruitment, as the majority of participants completing

online surveys were also recruited post-lockdown.

6.4.2. Missing data

For the composite scores of key variables, the amount of missing data was low,
with 2.8% missing at T1, 4% at T2, 3% at T3, and 6.5% at T4, for those who
completed the survey. There was a general trend in missing data increasing
slightly as participants progressed through the surveys, but overall, the spread
of missing data was fairly even across variables at each time-point and there did

not appear to be a pattern of missingness.

At T1, participants who provided data at all four time-points (n=144, 27.9%)
reported higher levels of perceived risk about their own health during
pregnancy (mean difference 0.31 (95% CI, 0.62 to 0.00), p=.049) and greater
levels of worry about their own health and that of their baby during pregnancy
(mean difference 0.21 (95% CI, 0.40 to 0.02), p=.03) than participants who did
not complete all four surveys. No association was found between survey
completeness and age (p=.09), ethnicity (p=.72, Fisher’s Exact Test), or prior
pregnancy difficulties or complications (X2 (1)=0.35, p=.62), and parity (X2
(1)=1.05, p=.33). However, participants who were educated to a postgraduate
or higher level were more likely to provide data at all four time-points (p=.03,
Fisher’s Exact Test), as were those who were recruited online (X2 (1)=5.44,

p=.02), and those from higher IMD quintiles (X? (4)=11.47, p=.02).

6.4.3. Sample characteristics

Participants were aged between 18 and 45 years (M= 30.1; SD=4.8). The
majority of participants were from White backgrounds (n=474; 91.9%),
married (n=259, 50.2%), and in full-time employment (n=312, 60.5%). Most

participants had obtained a higher or postgraduate education level qualification
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(n=302, 58.5%), and more participants lived in the most deprived 10% of areas
in England (n=74, 14.3%) than in any other decile. At T1, 41.1% of participants
had a healthy BMI (n=212).

Participants had a mean gestational age of 13.5 weeks (range=11-16 weeks,
SD=1.2), 20.7 weeks (range=19-25 weeks, SD=1.0), and 36.4 weeks (range=36-
40 weeks, SD=0.9) at T1, T2, and T3, respectively, and a mean of 6.5 weeks
(range= 2-12 weeks, SD=1.6) postpartum at T4. The largest proportion of
participants had no existing children (n=249, 48.3%).

17.6% of participants reported experiencing difficulty conceiving prior to their
current pregnancy (n=91) and 5.0% (n=26) had used assisted reproductive
technology to conceive. These figures are broadly reflective of those reported in
the general population (Human Fertilisation and Embryology Authority, 2021;
NICE, 2013; Office for National Statistics, 2020). However, 26.0% of participants
had experienced at least one prior miscarriage (n=134) and 1.4% had
experienced a stillbirth (n=7), which appears to be higher than general
population rates (Office for National Statistics, 2021; Quenby et al., 2021). See

Table 6.2 for sample characteristics.

6.4.4. Pregnancy difficulties or complications

Participants who reported experiencing any type of prior pregnancy difficulties
or complications (n=204, 39.5%) reported higher levels of worry about their
own health and that of their baby during their pregnancy (mean difference 0.19
(95% CI, 0.02 to 0.37), P=.03) than those participants who had not experienced
this.

6.4.5. Sickness and nausea

At T1, most participants reported experiencing mild (n=225, 43.6%) or
moderate (n=134, 26%) symptoms of nausea and vomiting. At T2 and T3, the

majority of participants reported experiencing no symptoms (T2: n=204,
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66.9%; T3: n=126, 60%). See Supplementary Material (Appendix M) (Table S1)

for all scores across time-points.

6.4.6. Gestational diabetes

By T3, 7.6% (n=16) of participants reported developing gestational diabetes.

This is similar to rates of gestational diabetes reported in the general

population of pregnant women in Europe (5.4%; Eades et al.,, 2017). On average,

these participants reported higher dietary quality scores (mean difference 1.07

(95% CI, 0.12 to 2.01), p=.03) than participants without gestational diabetes at

T3.

Table 6.2. Sample characteristics at T1

Characteristics

All participants (n=516)

Mean age in years (range, SD)
Weeks pregnant/postpartum (range, SD)
T1
T2
T3
T4
Number of children (%)
0
1
2
3+
Missing
Prior pregnancy difficulties (%)
Difficulty conceiving
Assisted pregnancy
Miscarriage
Stillbirth
Ethnic group (%)
White
Mixed/Multiple ethnic groups
Asian/Asian British
Black/African/Caribbean/Black British
Other ethnic groups
Missing
Martial status (%)
Single
In a relationship
Married
Separated
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30 (18-45, 4.8)

13.5 weeks (11-16, 1.2)
20.7 weeks (19-25, 1.0)
36.4 weeks (36-40, 0.9)
6.5 weeks postpartum (2-12, 1.6)

249 (48.3%)
166 (32.2%)
72 (14.0%)
23 (4.5%)

6 (1.2%)

91 (17.6%)
26 (5.0%)
134 (26.0%)
7 (1.4%)

474 (91.9%)
15 (2.9%)

9 (1.7%)

3 (0.6%)

3 (0.6%)

12 (2.3%)

23 (4.5%)
226 (43.8%)
259 (50.2%)
3 (0.6%)



Characteristics All participants (n=516)
Divorced 1 (0.2%)
Missing 4 (0.8%)

Employment status (%)

Employed full-time
Employed part-time
Self-employed full-time
Self-employed part-time
Full-time student
Part-time student
Unemployed

Other

Missing

Education level (%)

Postgraduate education
Higher education
Further education

High school

No formal qualifications
Other

Missing

1 (most deprived 10%)
2

RO O U1 b W

9
10 (least deprived 10%)
Missing

BMI category at T1 (kg/m2)(%) **

Severely obese (>40)
Obese (30-39.9)
Overweight (25 -29.9)

Healthy weight (18.5 - 24.9)

Underweight (<18.4)
Missing

Levels of neighbourhood deprivation* (%)

312 (60.5%)
90 (17.4%)
14 (2.7%)
12 (2.3%)

9 (1.7%)

2 (0.4%)

63 (12.2%)
11 (2.1%)

3 (0.6%)

130 (25.2%)
172 (33.3%)
140 (27.1%)
62 (12.0%)
9 (1.7%)
1(0.2%)

2 (0.4%)

74 (14.3%)
41 (7.9%)
43 (8.3%)
40 (7.8%)
35 (6.8%)
37 (7.2%)
34 (6.6%)
37 (7.2%)
45 (8.7%)
39 (7.6%)
91 (17.6%)

12 (2.3%)
99 (19.2%)
152 (29.5%)
212 (41.1%)
8 (1.6%)

33 (6.4%)

*Based on the English Indices of Deprivation deciles (Ministry of Housing
Communities & Local Government, 2019)
**Based on NICE guidance (NICE, 2014b)
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6.4.7. Examining changes in model constructs and eating behaviour over

time

6.4.7.1. Changes in COM-B model constructs over time

Participants’ perceived capability to eat healthily was significantly lower at T4
than at T1 (mean difference -0.24 (95% CI, -0.46 to -0.02), p=.03), T2 (mean
difference -0.37 (95% CI, -0.60 to -0.13), p<.001), and T3 (mean difference -0.35
(95% CI,-0.57 to -0.14) p<.001).

Similarly, perceived opportunity to eat healthily was significantly less at T4
than at T1 (mean difference -0.41 (95% CI, -0.59 to -0.23) P<.001), T2 (mean
difference -0.44 (95% CI, -0.64 to -0.24) p<.001), and T3 (mean difference -0.30
(95% CI, -0.49 to -0.11), p<.001).

There were no statistically significant differences in participants’ motivation to

eat healthily from T1 through to T4.

6.4.7.2. Changes in TM model constructs over time

There were no statistically significant differences in participants’ perceived risk
to their own health from T1 through to T4. However, participants’ perceived
risk towards the health of their baby was significantly higher at T2 than T1
(mean difference 0.25 (95% CI, 0.04 to 0.47), p=.01).

There were no statistically significant differences in participants’ self-image

from T1 through to T4.

Participants’ levels of worry about their health and that of the baby reduced
significantly from T1 to T4 (mean difference -0.25 (95% CI, -0.44 to -0.07),
p=.002), and from T2 to T4 (mean difference -0.28 (95% CI, -0.47 to -0.10),
p<.001).
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Positive affect significantly increased across time-points. Levels of positive
affect were significantly higher at T2 (mean difference 0.17 (95% CI, 0.07 to
0.27), p<.001), T3 (mean difference 0.15 (95% CI, 0.04 to 0.26), p=.002), and T4
(mean difference 0.34 (95% CI, 0.20 to 0.48), p<.001), than at T1. Positive affect
at T4 was also significantly higher than at T2 (mean difference 0.17 (95% CI,
0.03to 0.31), p=.01) and T3 (mean difference 0.19 (95% CI, 0.05 to 0.33),
p=.002).

There were no statistically significant differences in negative affect at different

time-points.

6.4.7.3. Changes in eating behaviour over time

After initially increasing from T1 (M=9.68, SD=1.98) to T2 (M=9.97, SD=2.02),
dietary quality decreased over subsequent time-points (T3: M=9.82, SD=1.86;
T4: M=9.55, SD=1.86), with a significant decrease in quality from T2 to T4

(mean difference -0.39 (95% CI, -0.77 to -0.02), p=.03).

Mean scores for the COM-B and TM model constructs and dietary quality at each

time-point are presented in Table 6.3 and in Figures 6.2-6.4.
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Table 6.3. Mean scores for model constructs and dietary quality at each time-point, for all available data

12-16 weeks 20-24 weeks 36-40 weeks 6-12 weeks postnatal
(T1) (T2) (T3) (T4)
n=516 n=305 n=210 n=198

n M (SD) n M (SD) n M (SD) n M (SD)
COM-B constructs
Capability 494 5.21(1.29) 292 5.38(1.18) 202 5.36(1.07) 183 4.99(1.21)
Opportunity 497 494 (1.07) 292 4.99(1.03) 202 4.85(1.00) 184 4.55(1.12)
Motivation 498 5.16 (0.89) 292 5.15(0.97) 202 5.13(091) 184 5.30(0.95)
TM constructs
Risk to self 509 2.73(1.59) 293 3.02(1.56) 205 3.01(1.54) 187 2.93(1.64)
Risk to baby 509 3.45(1.80) 292  3.74(1.62) 205 3.70(1.68) - -
Worry 508 2.46 (0.99) 293  2.58(0.93) 204 2.42(1.01) 187 2.28(0.96)
Positive affect 498 3.15(0.80) 294 3.31(0.76) 205 3.30(0.74) 187 3.49(0.76)
Negative affect 498 2.17 (0.70) 294  2.13(0.63) 205 2.14(0.58) 187 2.13(0.71)
Self-image 502 5.70(1.01) 294 5.73(1.09) 205 5.76(1.00) 185 5.56(1.20)
Dietary quality 500 9.68(1.98) 291 9.97 (2.02) 202 9.82(1.86) 183 9.55(1.86)
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Figure 6.2. Mean scores for capability, opportunity, and motivation across time-points
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Figure 6.3. Mean scores for perceived risk to self, perceived risk to baby, and self-image across time-points
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6.4.8. Investigating whether the TM model or COM-B model better

explains eating behaviour during pregnancy

6.4.8.1. Overall variance in eating behaviour explained by the COM-B model

After including potential confounders, for every one unit increase in perceived
capability score the dietary quality score will on average increase by 0.30 (95%
CI, 0.06 to 0.53, p=.01) and for every one unit increase in opportunity score the
dietary quality score will on average increase by 0.42 (95% CI, 0.11 to 0.73,
p=.008). There was no statistically significant association between motivation
and dietary quality. These constructs account for 18.4% of the overall variance

in dietary quality when including confounding variables.

6.4.8.2. Overall variance in eating behaviour explained by the TM model

After including potential confounders, for every one unit increase in positive
affect score, the dietary quality score will on average increase by 0.29 (95% (I,
0.02 to 0.56, p=.04). There was no statistically significant association between
negative affect, worry, self-image, or risk perception scores and dietary quality

scores. These constructs account for 9% of the overall variance in dietary

quality.

When excluding model constructs, the confounding factors accounted for 6.8%

of the overall variance in dietary quality.

A summary of the regression coefficients are presented in Table 6.4.
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Table 6.4. Regression analysis summary for model constructs predicting dietary

quality
A_d]uste.d R? Adjusted
B 95%Cl B including g, ithout
potential
constructs
confounders
COM-B constructs .184 .068
(Constant) 8.02 [4.81,11.24] <.001
Capability 0.30 [0.06,0.53] 0.18 .01
Opportunity 0.42 [0.11,0.73] 0.20 .008
Motivation 0.08 [-0.17,0.33] 0.04 .54
TM constructs .090 .068
(Constant) 10.69 [6.98, 14.40] <.001
Risk to self 0.13 [-0.05,0.31] 0.10 .14
Risk to baby -0.08 [-0.26,0.09] -0.07 .36
Worry 0.08 [-0.24,0.39] 0.04 .64
Positive affect 0.29 [0.02,0.56] 0.12 .04
Negative affect -0.35 [-0.73,0.03] -0.11 .07
Self-image 0.13 [-0.09,0.35] 0.07 .25

6.4.9. Examining whether certain time-points act as more salient

teachable moments than others during pregnancy

6.4.9.1. Variance in eating behaviour explained by the COM-B model at

different time-points

Across time-points, the amount of variance in dietary quality explained by the

COM-B model constructs was fairly similar, with 19.2%, 13.8%, 18.6% and

16.9% of the overall variance in dietary quality explained at T1, T2, T3, and T4,

respectively. In line with the previous findings, there was a significant

association between perceived capability (unstandardised B 0.58 (95% CI, 0.22
to 0.93) p=.002) and opportunity (unstandardised B 0.61 (95% CI, 0.07 to 1.14)

p=.03), and dietary quality scores, at T1 and T3, respectively.
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6.4.9.2. Variance in eating behaviour explained by the TM model at different

time-points

The TM model constructs account for 9.1%, 2.7%, 12.5%, and 4.5% of the
overall variance in dietary quality at T1, T2, T3, and T4, respectively. At T2, a
significant association was found between positive affect and dietary quality
scores (unstandardised B 0.68 (95% CI, 0.11 to 1.25) p=.02). There were no

other significant associations at any time-point.

Although dietary quality scores remained relatively stable over time, the

constructs of both models accounted for the most variability in dietary quality
at T1 and T3. See Table 6.5 for a summary of the regression analysis for model
constructs predicting dietary quality when adjusting for potential confounders

at each time-point.
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Table 6.5. Regression analysis summary for model constructs predicting dietary quality when adjusting for potential confounders at each time-point

12-16 weeks (T1)

20-24 weeks (T2)

36-40 weeks (T3)

6-12 weeks postnatal (T4)

B p Adjusted B Adjusted B Adjusted B Adjusted
[95% CI] R? [95% CI] R? [95% CI] R? [95% CI] R?

COM-B constructs .192 .138 .186 .169
(Constant) [2.957,'71;.59] 002 [-1.32',5162.48] 11 [2.4:;3,'?2.57] 006 [5.21)?'576.92] 001

Capability [0.2%,5393] 002 [-o.;())'.o (?.42] 73 [-05?i,1863] o [-0:5?3-49] -
opportuntty fossoe S (0oL 144 09 007,11 fook13zy Y
Motivation [-0.30:’;?3.50] 08 [-0.1()(5.3(1).81] 22 [-0-;‘)9',15-35] ol [-0-55?8-521 0

TM constructs .091 .027 125 .045
(Constant) [2.178,.?}.68] 009 [3.512(,)?81.29] 004 [4.313,1;}:.62] 002 [4.915?.2210.46] 002

Risk to self [-0_(?2',23_5 q Y [-0.4-1%,0(;3.28] 02 [-0.102.3,1(7).53] 34 [-0.204(,)3.30] 80

Risk to baby [-0.1()é,1(2).39] 40 [-o.z_g,o()7.30] 72 [-0.5%,2310] 17 ) )

ey [-0.;3%,382 55 % [-0.5()6,13.76] 08 [-0.305,1?3.7 2 Y [-0.506(,)(1).5 P

Positive affect [-0.106.,2(5).66] .23 [0.1(;"61?25] .02 [-0.-6(;,102.39] 65 [-O.B?é,2(2).81] A7

peERRE [-0_;_3%,2(?_ 31 3° [-0.605,1(1).9 7 [-1.;)1',4 07.27] 21 [_0_;)2',2:_45] =0

Seli-image [-0.204,13.59] 40 [-0.;1%,101.2 7 [-0.(?5,3(3).74] - [-0-205."12-55] *
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6.5. Discussion

This study investigated the extent to which the COM-B and TM models explain
health behaviour change during pregnancy, within the context of eating
behaviour. The results reveal small changes in eating behaviour and the model
constructs throughout pregnancy and the early postnatal period. Both models
explained the most variance in eating behaviour in early- and late-pregnancy,
compared with mid-pregnancy and the postnatal period. Overall, the COM-B

model explained more of the variance in eating behaviour, than the TM model.

Whilst the COM-B and TM models have been suggested to be useful models to
understand pregnancy as a teachable moment, both assume that women’s
behaviour will be influenced by simultaneous changes in the individual
psychological constructs. The findings of this study revealed marginal changes
in these individual constructs at different points throughout pregnancy; for
example, women'’s worries about their health and that of their baby decreased
slightly over time, whilst levels of positive affect increased. Risk perceptions
about the health of the baby also increased slightly from early- to mid-
pregnancy, and capability and opportunity were lowest in the postnatal period.
Although these findings were statistically significant, the changes observed
were arguably too small to be clinically meaningful. However, our findings
suggest that there may be some fluidity in the extent to which these
psychological constructs are experienced throughout pregnancy and the
postnatal period. This is important as neither the COM-B nor TM model
consider that the salience of their respective constructs might change at
different points in time. Consequently, previous research has suggested that
these models may be limited when applied to the context of pregnancy, due to
the changeable nature of the pregnancy experience and the static
understanding of behaviour change that these models offer (Rockliffe et al.,
2021a, 2021b). It will therefore be important to further explore nuances in the

salience of the constructs over time, in future work.
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Minimal changes in eating behaviour were also found throughout pregnancy,
and whilst there was a statistically significant difference from T2 to T3, this did
not reflect a meaningful change. Similar findings have been reported elsewhere
in the literature which suggest that eating behaviour remains relatively stable
throughout pregnancy (Crozier et al., 2009; Cuco et al., 2006). This may be as a
result of advice received from healthcare professionals to maintain a healthy
diet, in line with current clinical guidance in the UK (NHS, 2020c; NICE, 2008).
More marked changes have been reported in relation to other health
behaviours such as smoking and alcohol use (Crozier et al.,, 2009). Neither the
COM-B model nor TM model were developed in the context of eating behaviour
but were tested within this context as there is an important need to support
women to make healthier changes in this area, as previously discussed. McBride
et al. (2003) have also argued that focusing on a single behaviour in this way
facilitates comparison across studies and enables testing to assess whether
teachable moments exist for other behavioural outcomes. As such, it may be
advantageous to explore the utility of the COM-B and TM models to explain
changes in other health behaviours, including those that are pregnancy-specific

(e.g., vitamin supplementation, adherence to dietary recommendations).

Overall, the COM-B model explained more of the variance in eating behaviour
than the TM model. This finding supports the supposition made by Olander et
al. (2016) that the COM-B model may offer a more meaningful explanation of
pregnancy as a teachable moment by moving beyond the concept of motivation
as the primary driver for behaviour change. This argument was supported in
this study as an association was found between capability and opportunity and
eating behaviour, but not between motivation and eating behaviour. This may
also explain why associations were not found between many of the TM model
constructs and eating behaviour, as to a large extent they reflect changes in both

automatic and reflective motivation (Olander et al., 2016).

The COM-B model explained 18.4% of the variance in eating behaviour. This
finding is broadly consistent with other studies that have investigated the utility

of behaviour change models to explain eating behaviour in various contexts
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(ranging from 3.4% to 23%; Malek et al., 2017; McEachan et al., 2011; Willmott
etal, 2021). Nonetheless, our findings indicate that a large proportion of the
variance in eating behaviour is explained by unmeasured factors, again
demonstrating the inability of both the COM-B and TM models to sufficiently
explain eating behaviour during pregnancy. Further research is therefore
necessary to develop a model of behaviour change that is specific to women’s
pregnancy experience, in order that it can more fully explain and conceptualise
the psychological mechanisms underpinning behaviour change at this time, not

otherwise captured by existing models.

In thinking about the unexplained, or unmeasured, variance explaining eating
behaviour, it is possible that certain facets of the COM-B constructs may not
have been captured using the study measures. For example, participants’
physical capability was assessed using items that asked about capability to
prepare and eat healthy foods. However, pregnancy symptoms, such as sickness
and nausea, often restrict women'’s capability to eat (Crozier et al., 2017), which
may not have been fully captured. Similarly, physical opportunity was measured
using items asking about ease of healthy eating at home and work, for example.
However, socioeconomic deprivation is a factor understood to restrict physical
opportunity to eat healthily (Marmot et al., 2020), which will also not have been
fully reflected in the data collected. Some of the variance unaccounted for by the
COM-B constructs may therefore still reflect capability, opportunity, and
motivation, but require a more sensitive measure to effectively record these
aspects. With regards to the TM model, previous research has suggested that
when applied to pregnancy, the model fails to account for non-psychological
factors such as practical and environmental factors, social influences, and
physical pregnancy symptoms (Rockliffe et al., 2021b). These may therefore
reflect some of the unmeasured factors contributing to eating behaviour that

the TM model failed to include.

Another source of variance could be experience in prior pregnancy, as the
current study sample included women with different parity. Whilst this was

controlled for in the analysis, we acknowledge that this will not have removed
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all effects, as these may differ depending on the woman'’s prior experience of
pregnancy. As such, it may be valuable for future research to explore the utility
of the COM-B and TM models to explain eating behaviour separately in
nulliparous and multiparous women, to identify potential differences that may

have implications for the tailoring of theory and intervention design.

Both the COM-B model and TM model were found to explain the most variance
in eating behaviour in early- (12-16 weeks) and late-pregnancy (36-40 weeks),
compared with mid-pregnancy (20-24 weeks) and the postnatal period (6-12
weeks postpartum). This suggests that there may be certain stages of pregnancy
that present more effective opportunities, or teachable moments, for women to
change their eating behaviour. These findings support claims made by Olander
et al. (2016) who suggested that certain gestational stages, or antenatal events,
may act as individual teachable moments. For example, receiving confirmation
of the pregnancy, or attending initial antenatal appointments may help to
encourage change (Olander et al., 2016), whereas first trimester nausea or
sickness, or increased fatigue experienced in the last trimester may act as a

barrier (Cheng et al., 2015; Rockliffe et al., 2021a).

These findings strengthen the argument for the development of a pregnancy-
specific model of behaviour change that considers the potential for certain
stages of pregnancy to provide more opportune moments for change. However,
it is evident that further research is needed to better understand the influence
of timing on women'’s health behaviour. Utilising a qualitative approach may
provide an enhanced understanding of the different factors influencing
women'’s eating behaviour at different time-points throughout pregnancy, that
goes beyond that captured using a quantitative approach. Furthermore, it is
important to consider the different influences on women’s eating behaviour
during the antenatal and postnatal period, and associated implications for the

development of behavioural support during these times.

157



6.5.1. Strengths and limitations

This is the first study to compare existing models of behaviour change in the
context of antenatal eating behaviour. Longitudinal data were collected from a
large sample of women throughout the duration of their pregnancies, providing
new insight that has highlighted the insufficiency of existing models to explain
eating behaviour during pregnancy. However, there are several limitations that

must be considered.

Firstly, the vast majority of participants in the sample were from a White
background. Whilst a high proportion of residents in England and Wales
identify as White (86%; Office for National Statistics, 2015) the sample in this
study exceeds this (91.9%). This therefore limits our ability to generalise the
findings to women from non-White backgrounds in England, which may be
problematic given disparities in pregnancy outcomes experienced by women
from Black and Asian ethnic backgrounds (MBRRACE-UK, 2020). A review of
the literature identified areas of inequality affecting women from ethnic
minority backgrounds which included communication issues and the
relationship women had with their midwife (Khan, 2021). Receiving a lack of
support or advice from health professionals may act as a barrier to behaviour
change due to reduced social opportunity or psychological capability (COM-B
model), or lowered risk perceptions (TM model). An absence of data from these
women may therefore mean that the data are biased, by not reflecting these
experiences. It is therefore important to keep this in mind when interpreting
the findings. Future work would benefit from taking a purposive recruitment

approach in order to reach different ethnic groups.

A further limitation is that the study relied on the use of self-report measures.
Whilst this was the most appropriate method to collect longitudinal data from a
large sample, it is important to acknowledge that self-report questionnaires are
susceptible to social desirability biases. It is possible that women under-
reported the amount, or types, of food they consumed in order to avoid

perceived judgement. Similarly, women may have provided more positive
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responses to questions surrounding self-image as a new mother, as it may be
perceived to be socially unacceptable to admit that others do not believe you
would be a good mother (Meeussen & Van Laar, 2018; Staneva et al.,, 2017). In
terms of the data collected, this would mean it could potentially be skewed in an
upward direction for these items, inflating the importance of positive self-

image, for example, on eating behaviour.

Participants were recruited around the time the first UK lockdown was
enforced. Research conducted during lockdown reported heightened levels of
perceived threat (Qi et al.,, 2020) and elevated anxiety in pregnant women
related, in part, to concern about threat to their lives and that of their baby
(Lebel et al., 2020). Similar differences were found in our sample comparing T1
scores of those recruited before and during lockdown. Furthermore, changes in
dietary intake have been reported during this time (Whitaker et al.,, 2021;
Zhang, Zhang, et al., 2020) and recent research has shown that women who
were pregnant during the pandemic reported higher levels of negative affect
and lower levels of positive affect than women pregnant before the pandemic
(Berthelot et al., 2020). To account for any differences in scores of those
recruited pre- or post-lockdown, this factor was included as a potential
confounder in the main analysis. However, it is important to consider other
impacts of the pandemic beyond those of lockdown, such as the role of obesity
and diabetes in increased COVID-19 disease severity (Holly et al.,, 2020). Over a
fifth of participants in this study were categorised as obese or severely obese at
T1, and a proportion of participants also reported being diagnosed with
gestational diabetes at T3 (although these were consistent with prior reports in
English and European populations, respectively). As such, this may have
contributed to increased risk perceptions relating to their own health or that of

their baby.

6.5.2. Implications for theory and clinical practice

The study findings revealed that the role of motivation in women'’s eating

behaviour was not as salient as the role of capability and opportunity in
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directing behaviour, which is important given the onus often placed on
motivation as a tool to change behaviour. In clinical practice it may therefore be
advantageous to provide support around capability and opportunity, in addition
to motivation. For example, ensuring appropriate provision of information
(psychological capability) or being mindful of practical barriers faced by women
from socioeconomically deprived backgrounds (physical opportunity), such as

high food costs, time constraints, or lack of availability of healthy food.

From a clinical perspective, the findings highlight the importance of considering
gestational stages when delivering interventions or health promotional advice.
NICE guidelines (2021a) recommend that information about diet and nutrition
are provided at the first antenatal appointment, and that the delivery of
information (not specific to diet and nutrition) should be tailored to the timing
and stage of a woman'’s pregnancy. Beyond this however, there is limited
guidance provided about the provision of behaviour change advice, or about the
influence of different gestational stages on a woman'’s ability to change her
behaviour. Going forward it will be important to develop a pregnancy-specific
model of behaviour change that can help to support healthcare professionals in
delivering appropriately timed interventions that are sensitive to the unique
physiological and psychological events occurring throughout the antenatal

period.

6.5.3. Conclusions

Whilst the COM-B model explained more variance in eating behaviour during
pregnancy than the TM model, neither model provides a sufficient explanation.
However, both models explained more variance in eating behaviour in early-
and late-pregnancy than in mid-pregnancy or the postnatal period, suggesting
certain gestational stages might afford more effective teachable moments.
Furthermore, motivation may not play a key role in eating behaviour change.
Further research is required to better understand the influence of timing in
eating behaviour during pregnancy, and for the development of a pregnancy-

specific model of behaviour change.
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7.1. Abstract

Background: Pregnancy is often conceptualised as a ‘teachable moment’ for
health behaviour change. However, it is likely that different stages of pregnancy,
and individual antenatal events, provide multiple distinct teachable moments to
prompt behaviour change. Whilst previous quantitative research supports this
argument, it is unable to provide a full understanding of the nuanced factors
influencing eating behaviour. The aim of this study was to investigate influences

on women'’s eating behaviour throughout pregnancy.

Methods: In-depth interviews were conducted online with 25 women who
were less than six-months postpartum. Interviews were audio-recorded and

transcribed verbatim. Data were analysed thematically.

Results: Five themes were generated from the data that capture influences on
women'’s eating behaviour throughout pregnancy: ‘The preconceptual self’, ‘A
desire for good health’, ‘Retaining control’, ‘Relaxing into pregnancy’, and ‘The

lived environment’.

Conclusions: Mid-pregnancy may provide a more salient opportunity for eating
behaviour change than other stages of pregnancy. Individual antenatal events,
such as the glucose test, can also prompt change. In clinical practice, it will be
important to consider the changing barriers and facilitators operating
throughout pregnancy, and to match health advice to stages of pregnancy,
where possible. Existing models of teachable moments may be improved by
considering the dynamic nature of pregnancy, along with the influence of the
lived environment, pregnancy symptoms, and past behaviour. These findings
provide an enhanced understanding of the diverse influences on women'’s
eating behaviour throughout pregnancy and provide a direction for how to

adapt existing theories to the context of pregnancy.
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7.2. Introduction

Supporting women to make positive changes to their health behaviour during
pregnancy is an important part of antenatal care to optimise maternal and fetal
health. Making healthy changes to dietary behaviour in particular, can reduce
the risk of developing a myriad of pregnancy-related conditions and
complications, such as gestational diabetes, gestational hypertension,
preeclampsia, caesarean section, and miscarriage (Poston et al., 2016; Yang et
al,, 2019). The benefits of making healthy dietary changes during pregnancy
extends beyond this period, as these changes may be maintained post-
pregnancy, improving long-term health outcomes for both the mother and child.
This is important, as poor diet is a modifiable behavioural risk factor for non-
communicable diseases, which has the greatest financial impact on the budget

of the NHS (Scarborough et al., 2011; World Health Organisation, 2020).

During pregnancy, women’s motivation to improve their health behaviours may
increase (e.g., Dencker et al., 2016; Lindqvist et al.,, 2017), which presents an
opportunity for health professionals to deliver health promotion at a time when
women may be more receptive to this information. For this reason, pregnancy is
often referred to as a ‘teachable moment’ for behaviour change (McBride et al.,

2003).

Teachable moments are thought to occur when a health event increases an
individual’s perception of risk and outcome expectations, prompts a strong
affective or emotional response, and results in a redefinition of self-concept or
social role (McBride et al., 2003). This model provides a level of explanation
that can be applied to pregnancy, as this is a health event that requires women
to consider risk and outcomes in relation to their own health and that of the
unborn child, that may provoke strong emotions such as elation or fear, and for
nulliparous women in particular, may provoke a change in self-identity as they

adopt the new maternal role (Phelan, 2010).
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The Capability-Opportunity-Motivation Behaviour model (COM-B; Michie et al.,,
2011) has also been suggested to be a useful tool to understand pregnancy as a
teachable moment. Whilst McBride et al.’s (2003) model (referred to hereafter
as the TM model) incorporates psychological constructs thought to impact upon
motivation, self-efficacy, and skill acquisition, the COM-B model also considers
the impact of capability and opportunity on women'’s gestational health
behaviours, providing an alternative explanation by which to understand

pregnancy as a teachable moment (Olander et al., 2016).

Pregnancy, as a teachable moment, is often discussed as one static health event
(e.g., Atkinson, et al., 2016; Phelan, 2010). However, pregnancy typically lasts
up to 42 weeks and is a continually evolving process from both a physiological
and psychological perspective. Therefore, it may be the case that multiple
events occurring throughout pregnancy act as individual teachable moments,
such as confirmation of the pregnancy, feeling fetal movements for the first

time, or attending the first antenatal appointment (Olander et al., 2016).

Different stages of pregnancy may also create more salient opportunities for
behaviour change than others (Olander et al., 2016; Rockliffe et al., 2022). For
example, women frequently experience nausea and sickness during the first
trimester of pregnancy (Bustos et al., 2017), which according to the COM-B
model may reduce their physical capability to eat healthily. As such, the second
or third trimesters of pregnancy may afford more effective opportunities for
change once physical capability is restored. Furthermore, sense of maternal
identity starts to develop around the end of the first trimester for some women,
once there is visible evidence of the pregnancy (Atkinson et al., 2016).
According to McBride et al. (2003), this may increase motivation to change
dietary behaviours due to a redefinition of identify and self-concept at this

stage.

A recent longitudinal study from the UK reported that both the COM-B and TM
models explained a greater proportion of the variance in eating behaviour

during early- and late-pregnancy, compared to mid-pregnancy and the
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postnatal period, suggesting that certain stages might afford more salient
teachable moments for change, than others (Rockliffe et al., 2022). Whilst these
findings highlight that women may require alternative support at different
stages of their pregnancy, the quantitative approach adopted does not provide
scope for a nuanced understanding of the factors influencing behaviour at
different stages throughout pregnancy. A qualitative approach can more fully

investigate women'’s experiences through in-depth enquiry.

This study aimed to explore the influences on women’s eating behaviour

throughout pregnancy.
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7.3. Methods

7.3.1. Sample and recruitment

One-to-one, in-depth interviews were conducted with women who were less
than six months postpartum. Participants were recruited after pregnancy so
that they were able to reflect on their entire pregnancy experience. Women
were eligible to participate if they were over 18 years old and had received
maternity care in the UK for a singleton pregnancy. Women who were advised
to change their diet due to high-risk status, or who had been on a specialist care
pathway for a medical diagnosis that required dietary modification (e.g.,
gestational diabetes, obesity), were ineligible to participate. All eligible women

who expressed an interest in taking part were offered an interview.

Participants were recruited online using social media platforms and forums
(e.g., Twitter, Facebook, Reddit) (n=9), through word-of-mouth (n=7), and by
re-contacting eligible participants from a previous research study (n=9)
(Rockliffe et al., 2022) (see Appendix N & O for recruitment materials). A prize
draw to win a £100 shopping voucher was offered as an incentive to participate.
To ensure ethnic diversity in the sample, a purposive recruitment approach was
utilised (Bloor & Wood, 2006). Women interested in participating contacted the
first author directly, who provided a copy of the participant information sheet
(see Appendix P) and assessed eligibility via email. Participants from a previous
study (Rockliffe et al., 2022) who had provided consent to take part in further
research were re-contacted via email after determining eligibility using

previously collected data.

7.3.2. Procedure

Interviews were conducted online using video conferencing software (Zoom)
between November 2020 and February 2021. This methodology was deemed
most appropriate to explore the topic in depth, whilst adhering to COVID-19

government restrictions that were in place at the time (Gray et al., 2020; Lobe et
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al,, 2020). All participants provided written consent and completed a
demographic survey prior to participating, using an online form (see Appendix
Q & R). Interviews were audio-recorded and transcribed verbatim. All
participants were sent a copy of a debrief sheet following the interview (see

Appendix S).

An in-depth interview schedule was used to guide the discussion (see Appendix
T), which focused on eating behaviour throughout pregnancy. The interview
was divided into three sections relating to early-, mid-, and late-pregnancy. For
each section of the interview participants were asked if they could recollect
their eating behaviour and any changes made during each phase of the

pregnancy.

To aid participant recall, an individualised visual timeline was created in
advance of the interviews. The timeline was based on the date the participants
gave birth (information which was gathered via the demographic survey) and
plotted key antenatal appointments (e.g., booking appointment, glucose test)
and events (e.g., religious festivals, COVID-19 lockdowns) that would have
occurred during each participant’s pregnancy (see Figure 7.1). The timeline was
shared with participants using the ‘share screen’ function at three points
throughout the interview, to support the interview schedule. This approach
borrows from visual elicitation methods, which have been shown to be effective

in aiding participant recall (Grant et al., 2019; Sheridan et al., 2011).

To aid reflexivity, the lead researcher completed a reflective diary entry after
each interview and produced a reflective account of the online interviewing
process which was submitted for publication (Rockliffe, 2022). These activities
enhanced the interview process by allowing the researcher to reflect on each
participant interaction, potential biases and researcher influence, and to

consider what went well and how the interviews could further be improved.
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All interviews were conducted by the lead researcher, who is a White female in
her mid-thirties. At the time, the researcher was undertaking a PhD, although
had prior experience in qualitative methods. No prior relationship was
established with participants prior to the interviews taking place, and no
information or characteristics were disclosed about the researcher beyond
name and occupation, with the exception of one participant who had been

introduced to the researcher by a mutual contact.

Ethical approval was obtained from the University of Manchester Ethics

Committee (2020-9584-16317) (see Appendix U for approvals).

7.3.3. Analysis

Data were analysed thematically according to the six steps outlined by Braun
and Clarke (2006), using NVivo 12 Plus (QSR International Pty Ltd, 2018). An
inductive approach was taken. In the first phase of the analysis, the lead author
familiarised herself with the raw data before applying initial codes, line-by-line,
to all data (phase two). These codes were then reviewed and refined. The codes
were initially organised by phase of pregnancy that they related to. Following
discussion and joint interpretation of the data with the research team, the
revised codes were then grouped to form thematic categories (phase three) and
organised to create a hierarchical thematic ‘map’ (phase four). This thematic
map was subsequently revised and reorganised as appropriate, and the theme
names defined (phase five). The themes were further refined during the write-
up phase of the analysis (phase six). Analysis of completed interviews was
conducted alongside ongoing data collection to allow for refinements to the
interview schedule, although no major changes were made, and to assess the
richness and sufficiency of the data in relation to the original research question

(Braun & Clarke, 2021).
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7.4. Results

Interviews were conducted with 25 women and lasted an average of 44 minutes
(range 30-60 minutes). Participants were between 25-43 years old (mean=34)
and were between 5-24 weeks postpartum (mean=15 weeks). Participant
ethnicities included White British (n=18, 72%), Other White (n=3, 12%),
Mixed/Multiple ethnic groups (n=3, 12%), and Asian/Asian British (n=1, 4%),
which is reflective of the population in England and Wales (Office for National
Statistics, 2015). Most participants were primiparous (n=14, 56%), married
(n=18, 72%), and in full-time employment either at the time of the interview, or
prior to going on maternity leave (n=15, 60%). Most participants had achieved
a postgraduate qualification (n=16, 64%). Level of deprivation within the
sample, as measured using Index of Multiple Deprivation (IMD) quintiles
(Ministry of Housing Communities & Local Government, 2019), was varied,
however most participants (n=10, 40%) lived in the least deprived areas in the
country. Most participants also fell into the healthy weight BMI category (n=13,

52%). Participant characteristics are presented in Table 7.1.

Five themes were generated from the data that reflect various factors
influencing eating behaviour throughout pregnancy. These themes are entitled
‘The preconceptual self’, ‘A desire for good health’, ‘Retaining control’, ‘Relaxing
into pregnancy’, and ‘The lived environment’ (see Figure 7.2 for thematic
diagram). Participant quotes are presented within the text to illustrate these
themes. A summary of the barriers and facilitators to healthy eating behaviour
identified within the themes, as related to specific stages of pregnancy, is

presented in Table 7.2.
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Table 7.1. Participant characteristics

Characteristics All participants (n=25)

Mean age in years (range) 34 (25-43)
Mean weeks postnatal (range) 15 (5-24)
Number of children

1 14 (56%)

2 10 (40%)

3+ 1 (4%)
Ethnic group

Asian/Asian British 1 (4%)

Mixed/Multiple ethnic groups 3 (12%)

White British 18 (72%)

Other White 3 (12%)
Marital status T

Single 1 (4%)

In a relationship 5(20%)

Married 18 (72%)
Employment status

Full-time 15 (60%)

Part-time 9 (36%)

Unemployed 1 (4%)
Education level

Postgraduate education 16 (64%)

Higher education 9 (36%)
Levels of neighbourhood deprivation t *

1 (most deprived 20%) 2 (8%)

2 3(12%)

3 4 (16%)

4 7 (28%)

5 (least deprived 20%) 3(12%)
BMI category (kg/m?2) 1 **

Obese (30-39.9) 3(12%)

Overweight (25 -29.9) 8 (32%)

Healthy weight (18.5 - 24.9) 13 (52%)

1 Total # 25 as data not provided by every participant
*Based on IMD quintiles (Ministry of Housing Communities & Local Government, 2019)
**Based on NICE guidance (NICE, 2014b)

172



Relaxing into pregnancy

The preconceptual A desire for good

self ﬂ health

The lived Retaining
environment control

Figure 7.2. Thematic diagram

Table 7.2. Summary of barriers and facilitators to healthy eating behaviour

specific to the stages of pregnancy

Barriers

Facilitators

Early-
pregnancy

Mid-

pregnancy

Late-
pregnancy

Physical symptoms

Feeling back to
normal/reduced physical
symptoms

Being visibly pregnant
Eating for two

Receiving healthy scan/test
results

Anxiety surrounding birth
plans

Being visibly pregnant
Eating for two

Feeling fed up/the physical
burden of pregnancy

Belief baby will not be
affected by food choices so
late in pregnancy
Receiving healthy scan/test
results

Heightened anxiety, especially
for those who had previously
suffered pregnancy loss or
complications

Feeling back to
normal/reduced physical
symptoms

Increased connectedness with
the pregnancy

Receiving healthy scan/test
results

Feeling back to
normal/reduced physical
symptoms

Concerns about gestational
weight gain

Thinking about future
postnatal health

Upcoming glucose test
Receiving healthy scan/test
results
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7.4.1. The preconceptual self

Throughout pregnancy, women'’s decisions about their eating were influenced
to some degree by established preconceptual factors. These included their pre-
conceptual identity, their previous pregnancy experiences (or lack thereof), and

their established eating behaviours.

7.4.1.1. Pre-conceptual identity

Women’s preconceptual identity impacted on the decisions they made about
their eating in both positive and negative ways. This included their self-image
(e.g., as a “healthy person” or a “thin person”?%), their occupation (e.g., in a
healthcare setting), interests (e.g., science, nutrition), and attitudes, all of which
facilitated healthy choices. Cultural heritage also played into some women's
food preferences and choices, which could sometimes lead to less healthy

decisions.

“I'm from a French background, you know. I can bet you my grandmother
didn’t give up camembert and red wine when she was pregnant, and her
children turned out fine, so [laughs], you know, I'm afraid to say, I indulged
a little bit” (P1)

7.4.1.2. Previous pregnancy experience

The experience of a prior pregnancy could act as both a barrier or a facilitator to
healthy eating. Women who had previously experienced undesirable pregnancy
outcomes (e.g., surgical delivery due to high birthweight) were often keen to
make healthy choices to avoid similar experiences. Likewise, some women were
keen to replicate positive pregnancy experiences, such as gaining limited

weight, and this also acted to facilitate healthy eating.

Women felt more confident in their ability to manage their diets in subsequent

pregnancies. However, reduced anxiety and reduced novelty or excitement
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surrounding these pregnancies sometimes encouraged a more relaxed

approach to eating, including the consumption of ‘unsafe’ foods.

“I just think I wasn’t as anxious about being pregnant as I was the first
time because obviously it’s new the first time you’re doing it and the second
time, it’s a typical second child syndrome, isn’t it? Where you're like, oh -

not you don'’t care as much but you’re just a bit more relaxed” (P16)

Multiparous women were keen to model healthy eating behaviours for existing
children, and to stay healthy in order to care for them. Consuming sufficient
calories to support breastfeeding was also important to those also nursing
young babies. However, looking after small children could also prevent making
healthy choices, particularly when women were time-poor, or using food-

related activities to entertain them (e.g., baking).

“It was things like apple and peanut butter in the day or, you know, throw
in some butter with my broccoli at lunch. Things that I'd be happy if he
were to say, “Can I have some?” I'd go, yeah. That would have existed

before the pregnancy because that’s just part of our family culture” (P8)

7.4.1.3. Established eating behaviours

The way in which women ate prior to becoming pregnant was typically
sustained throughout pregnancy. Women'’s food choices were also dictated by
pre-existing medical conditions, medical family history, or existing intolerances.
Some women reported having problematic relationships with food prior to
getting pregnant, owing to pre-existing weight concerns and/or a history of
dieting or disordered eating. This sometimes led to increased consciousness
and control around food, or alternatively, increased relaxation and unrestrained

eating.
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“I think, [it] was maybe tied in a little bit to like previously having an
eating disorder and previously having very controlled eating [...] There
was part of me that, I suppose, felt like, oh, I'm eating for two. You know,

this is my chance to eat whatever [ want and not worry about it...” (p6)

7.4.2. A desire for good health

A desire to support the health of their baby, as well as their own health, was a
factor that influenced eating behaviour throughout women’s pregnancies. These
desires were often driven by risk perceptions and related concerns, which could

result in anxiety and heightened emotions.

7.4.2.1. Health of the baby

The first twelve weeks of pregnancy could be particularly anxiety-inducing,
especially for women who had previously suffered pregnancy complications or
loss. During this early stage, concerns about nutrition and food safety, and risk
of pregnancy loss encouraged women to make positive changes to their eating
behaviour. As their pregnancies progressed, women’s concerns often turned to
the results of upcoming scans and tests (e.g., the glucose test), which prompted

some women to alter their diet by omitting sugary foods.

“I thought that if I had a week where I didn’t have any kind of chocolate or
cakes [...] that when I came to do the glucose test I wouldn’t have any of

those things in my system” (P15)

More generally throughout pregnancy, women cited concerns about causing
harm to the baby, about the baby’s development, and about pregnancy
conditions or complications. This motivated some women to make more healthy
food choices and/or to ensure they followed advice and recommendations
relating to the consumption of ‘unsafe’ foods. However, the extent to which
women adhered to professional advice was influenced by their own risk

perceptions.
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To further support their baby’s development, women also reported making a
conscious effort to eat certain foods for the nutritional properties, or to avoid
the development of allergies (e.g., avoiding certain nuts). Women reported
increasing consumption of foods such as spinach or red meat to increase iron
levels or increasing milk consumption for the calcium content. Similarly, some
women were keen to facilitate future breastfeeding by gaining an ‘appropriate’
amount of weight or changing the types of foods eaten to encourage milk

production.

“..I breastfed my first baby for a year. And I had a really good milk supply
and I ate porridge every day and I pretty much ate spinach every day as
well. And so I was like, I need to start eating my porridge and spinach

again” (P10)

7.4.2.2. Health of the mother

Their own health and wellbeing was also an important consideration for
women throughout pregnancy. Dietary changes were sometimes made to
relieve fatigue or ease water retention, by consuming additional calories or
carbohydrates, or by reducing salt and increasing water intake, respectively.
Shielding during the COVID-19 pandemic heightened perceived risk for some
women who were motivated to make healthy choices in response. In some
cases, unhealthy foods were perceived to serve an important role in supporting

personal health.

“This is something that is maintaining my health [laughs], even though it’s
chocolate and, er, pastries and things like that” (P8)

Concerns about gestational weight gain and postnatal weight retention
sometimes encouraged deliberate food restriction. As women progressed into
the latter stages of pregnancy, these worries heightened for some, as they
became more self-conscious of their growing bodies. At this stage, women also

began to think about the impact of their diet on their postnatal health and
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functioning. For some, a perceived benefit to maintaining a healthy diet in late-
pregnancy was the potential for a healthy diet to support post-birth recovery,
both mentally and physically. Towards the end of their pregnancies, women
reported introducing foods into their diet thought to be beneficial for uterine
health, such as raspberry leaf tea, or foods thought to help induce labour, such

as pineapple or curry.

“By that stage, I was trying all sorts of things, as you do, eating dates,
because they’re supposed to shorten the cervix, and drinking red raspberry

leaf tea by the gallon” (P1)

Women’s mental and emotional health also acted to influence eating behaviour
throughout pregnancy. A sense of wellbeing and feeling “healthy” (P23) motivated
some women to make heathier choices, whereas negative emotional states (e.g.,
feeling anxious, stressed, tired, bored) were reported to encourage poorer food
choices and ‘comfort eating’. Higher levels of stress and anxiety were reported
in early- and late-pregnancy. In early-pregnancy, increased anxiety acted to
heighten the protective behaviours of some women (i.e., avoidance of ‘unsafe’
foods). In late-pregnancy, anxiety could be trigged by the uncertainty
surrounding birth plans due to COVID-19 restrictions. In response, some

women reported altering their behaviour, often in an unhealthy direction.

“... there were points where I had relatives texting me, saying, ‘Are you
going to be able to have your home birth? They’ve suspended it in our bit of
the country,’ you know. So, the stress of that was certainly a factor in

having baked goods around...” (P1)

7.4.3. Retaining control

Women perceived a lack of control in varying aspects of their lives throughout
their pregnancies. As such, they were keen to retain control over their eating
behaviour and as a facet of that, to proactively seek information and

reassurance.
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7.4.3.1. Control

Whilst women had little influence over the physical changes taking place in
their bodies, as well as the changing COVID-19 landscape, maintaining a healthy
diet allowed them to retain a sense of control. This was something that endured
throughout pregnancy for many women. This desire for control was especially
important to those who had previously experienced pregnancy complications or
loss, as well as to those who described having a natural inclination to control
aspects of their lives. However, for some women this desire to control resulted

in restrictive eating behaviours.

“You can’t control a lot of things in pregnancy. You can’t control, you know,
whether you feel sick or you feel tired, but you can control, I guess, your

food intake and what'’s therefore being transferred to the baby...” (P2)

7.4.3.2. Seeking information and reassurance

In line with their desire to retain control, some women were keen to make
informed decisions about their eating by challenging lay advice and seeking out
information themselves. Women reported using sources such as social media,
books, podcasts, apps, and websites, to aid their decision-making. However,
some women reported having difficulty in obtaining information about
culturally specific foods (e.g., traditional Chinese food) or assessing food safety
risk while abroad. Confusing or contradictory information sometimes

encouraged a more relaxed approach to decision-making about certain foods.

“..the more I read, the more conflicting advice I found [...] I think in the
end I just thought, I'm just going to eat my normal healthy diet, it’ll be fine,
you know” (P1)

Women also relied upon information and advice from health professionals (e.g.,
midwives, mental health professionals) and NHS guidance. The NHS website in

particular, was a highly valued resource, above all others. Receiving
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professional support provided women with reassurance to maintain current
eating behaviours (whether healthy or unhealthy), as did receiving healthy scan
and test results, although this also motivated positive behaviour change for

some.

“...but for the health and safety kind of things, I do tend to use the NHS

because I trust them more” (P12)

Receiving additional support whilst being under the care of a specialist clinic
(e.g., rainbow clinic’) acted as an additional driver for some women to make
improvements to their eating behaviour. However, women reported
experiencing a decline in motivation where insufficient professional support or
advice was provided. This issue was compounded by the lack of face-to-face
contact during lockdown. Some multiparous women believed they received
limited support from health professionals, based on the assumption they had

existing knowledge from their prior pregnancies.

“..there was definitely a lack of - a real fall off of motivation because it

was just like they [health professionals] don’t even care” (P8)

7.4.4. Relaxing into pregnancy

Women’s experience of eating during pregnancy was influenced by their
changing physical and emotional state. Faced with physical pregnancy
symptoms in early-pregnancy, women tried their best to ‘weather the storm’.
However, as their pregnancies progressed, many experienced a return to
‘normal’ in terms of their physical symptoms and an increased sense of
connectedness and confidence surrounding their pregnancy. This often

encouraged women to loosen the reins on their eating behaviour.

7 A rainbow clinic is a specialist antenatal service providing care for women who have
previously experienced a stillbirth or neonatal death (see Tommy's, 2021).
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7.4.4.1. Weathering the storm

Physical symptoms such as nausea and sickness, were frequently cited as a
barrier to healthy eating in early-pregnancy. Whilst some women experienced
only mild symptoms, others reported feeling out of control during this time,
eating only what they were able to “keep down” (P6). Women described being
unable to do anything other than surrender to how they were feeling during

this time.

“Yeah, I couldn’t stop - literally, I'd got no control over - [ was out of
control. Like not like crazy out of control, but I had no control - ‘cos the
taste in my mouth, that and the sickness controlled everything, absolutely

everything” (p3)

In navigating this period of pregnancy, women allowed themselves to be guided
by their intuition, by listening to their body, and responding to what they
perceived to be their needs or those of the baby. The understanding that the
symptoms should be transient allowed women to accept the changes to their
eating behaviour and relinquish control, although some women reported

feelings of guilt at not having been able to consume a nutrient-rich diet.

“...so yeah, just sort of went into the pregnancy and said, ‘Whatever my
body needs to do, my body will do. I'll go with that and then I'll sort the
damage out after’” (P3)

Whilst sickness and nausea often improved over time, some women
experienced these symptoms throughout the entirety of their pregnancy.
Heartburn and fatigue were frequently experienced in the later stages of
pregnancy, acting as an additional barrier to healthy eating in mid- to late-

pregnancy.
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“So a lot of the choices that I was making between I would have thought
maybe twenty-six weeks and thirty weeks, those few weeks, were more so
to do with what’s not going to give me heartburn, rather than what's the

healthier option” (P15)

7.4.4.2. A return to normal

By mid-pregnancy, the severity of physical symptoms lessened for many
women, allowing them greater freedom and control over their eating behaviour.
Women reported feeling “back to normal” (°24) and most like their pre-
pregnancy selves. In some cases, women described forgetting or focusing less
on their pregnancy during this stage, which could make it more challenging to
make healthy choices. Increased energy levels during this phase facilitated
home cooking and/or a reduction in snacking. As such, some women took this

opportunity to compensate for poor eating behaviours earlier in pregnancy.

“..I think I allowed myself this time to just sort of get through the first
trimester and do what you've got to do [...] I thought, right, I need to make
up for it now and I definitely did make more of an effort to be healthy”
(P25)

7.4.4.3. Connectedness and confidence

As their pregnancies progressed past the 12-week point and into mid-
pregnancy, women described feeling more connected with their baby and the
idea of being pregnant. This was driven by progressing past what was perceived
to be the “point of no return” (°24) with regards to termination, by finding out the
sex of the baby, starting to feel the baby moving, and/or becoming visibly
pregnant. This enhanced connectedness encouraged some women to modify

their eating behaviour in positive ways.
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“Yes, that was the key thing, and I thought, if I get to twenty weeks, you
know, he could probably survive. And it wasn’t until then — I mean,  wasn'’t
silly with my diet, like I said, but it was that scan that made me sort of -

made it all real, I suppose” (P19)

Women's increased confidence in the viability of their pregnancy was
reinforced by healthy antenatal appointments or scans throughout the
remainder of the pregnancy. As a result, some women relaxed, or maintained,
their eating behaviour, confident in the knowledge their pregnancy was
progressing well. As they reached the final stages of pregnancy, this sense of
confidence continued to grow, which encouraged some women to become

“complacent” (P23) with their eating behaviour.

7.4.4.4. Loosening the reins

Being pregnant acted as justification for some women to relax their attitude
towards their food choices, with some claiming to be “eating for two” (¥6),
frequently occurring in mid- to late-pregnancy. The development of a visible
bump provided justification for increased intake and more indulgent food
choices, and served as a visible indicator to others of their pregnant status.
Some women believed that any undesirable outcomes related to their unhealthy

diet could be rectified in the postnatal period by resuming healthy habits.

Compensatory rationales were often used throughout pregnancy to justify
unhealthy changes in eating behaviour, based on the principle that these
choices did not matter if they had been physically active or made otherwise
“good” (*14) food choices. Similarly, food was sometimes used as a replacement
for alcohol where women were unable to join in with others who were drinking

socially.

Eating behaviours were further relaxed during the latter stages of pregnancy, as
women neared their due date. The physical burden of a full-term pregnancy

rendered women tired and “fed up” (*12) which lowered their resolve to maintain
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healthy habits. At that stage in pregnancy, some women believed the baby

would no longer be affected by their food choices.

“...1 got to twenty weeks and then loosened the reins a little bit on that. |
definitely went through the second half of the second trimester, and the

third trimester, was a lot more loose with what I was eating” (P15)

The desire to relax their eating behaviours was sometimes driven by a desire to
embrace their changing body, an experience that was described as
“empowering” (°15) and providing a sense of “freedom” (°15) from societal body
standards. Learning that their gestational weight gain was not as great as
expected also provided reassurance and encouraged the maintenance or further

relaxation of their diets.

7.4.5. The lived environment

Beyond the physical and emotional influences women reported throughout
their pregnancy, factors within their lived environment acted to facilitate and
hinder healthy eating behaviour, including both the physical environment and

norms and judgement experienced in the social environment.

7.4.5.1. The physical environment

Women reported living busy lives whereby convenience foods were sometimes
relied upon. The ready availability of unhealthy foods in and around their
physical environment encouraged less healthy food choices, particularly whilst
at home during lockdown. However, lockdown eliminated the temptation to
purchase food during the working day, or to dine out in the evenings, which
somewhat restricted the potential for unhealthy food choices. Accordingly,
when food establishments re-opened, some women were keen to support local
businesses and to take advantage of the government’s ‘eat out to help out’

scheme (Hutton, 2020), which sometimes meant making less healthy choices.
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“...working from home there’s always an opportunity to eat. So yeah, |
think lockdown very much had an impact on me eating more during

pregnancy because it was so readily available” (P21)

Being at home during lockdown and having a structured routine allowed some
women to better focus on being healthy and controlled with the food they
prepared. However, food shopping during the pandemic hindered healthy
eating intentions where women made rushed decisions whilst visiting the
supermarket, if others were doing the food shop on their behalf, or where
online shopping made it difficult to check the ‘safety’ of some food items. During
this time, food was also reported to be used as an activity in-and-of-itself or a
“treat” (P11), and was sometimes used to punctuate points of the working day or

week, which could lead to less healthy choices.

“...[when] I feel like I was at my healthiest was probably during that period
because we were eating three times a day, and we were eating probably

not so massive portions either...” (P16)

More generally, seasonal events, such as holidays and religious festivals, were
reported to reduce healthy eating, although the start of a new year encouraged
positive changes. The weather was also reported to affect food choices, with hot
weather encouraging lighter meal choices (e.g., salads) or reduced intake, and
cooler temperatures calling for more “comforting” (°12) meals (e.g., casseroles).
The prospect of wearing more revealing clothes in hot weather also motivated

healthy eating for some.

7.4.5.2. Social norms and judgement

For many women, their eating behaviour was influenced by the opinions and
behaviours of others, which often endured throughout pregnancy. Where those
around them supported or encouraged their eating behaviour, whether it be
healthy or unhealthy, this could influence food choices. In particular, women’s

partner’s eating behaviour, their opinions, and involvement in meal preparation
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and decision-making, were reported to heavily influence women'’s food choices,

in both positive and negative ways.

“... he’s constantly buying me treats, and it’s really nice but also I'm
constantly eating the treats because, you know, I've not got the willpower
to not eat them if they're there, [...] So yeah, that definitely played a part as
well in what I ate, I think” (P14)

The behaviour of other pregnant women was often used as a comparator to
their own and to justify food choices. For example, learning that other women
had consumed unhealthy diets but gone on to have a healthy pregnancy
provided a sense of reassurance for some women about their own diets.
Conversely, learning of others’ unhealthy behaviours or negative pregnancy

outcomes sometimes acted as a motivator to improve their own behaviour.

“[1] joined a WhatsApp group with other local mums - and they would post
things like, ‘Oh, I've had McDonald’s for breakfast’ or ‘I've just had a
massive Yule log’ and I'm like, oh, I'm okay to have a piece of cake, you

know” (P23)

Knowing inherently that eating unhealthily was “not the right thing to be doing”
(P3), some women feared ridicule from family, or judgement from health
professionals based on concerns for the baby’s health. Relatedly, some women
viewed the lack of social interaction experienced during lockdown, and
potential for judgement, as an opportunity to indulge themselves whilst being
protected from the gaze of others, should they gain weight. Similarly, for women
in early-pregnancy, it came as some relief to be at home without work
colleagues present to observe unusual eating patterns that might otherwise

reveal their pregnant status.
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“When I was nauseous, I would have like - eat crackers to like settle my
stomach. And working from home was really good for that... You know, I
felt like, because [ was at home, I didn’t have to hide that kind of
behaviour” (P6)
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7.5. Discussion

This study identified five overarching themes that reflect the different factors
influencing women'’s eating behaviour throughout pregnancy. These themes
capture, at a broad level, influences that are present throughout the entirety of
pregnancy. However, there is nuance that reflects barriers and facilitators to
healthy eating behaviour specific to certain stages of pregnancy. Moreover, the
findings suggest that certain stages of pregnancy create more salient
opportunities for behaviour change. For example, sickness and nausea during
the early stage of pregnancy is a key barrier to healthy eating, however from
mid-pregnancy onwards, a reduction in symptoms and increased sense of
connectivity with the pregnancy facilitates healthy change. Therefore, mid-
pregnancy provides a window-of-opportunity when women may be more
receptive to health promotional advice and are more physically capable of
making healthy changes. These findings support previous research which has
suggested that behaviour change interventions should be tailored to pregnancy

stage to enhance efficacy (Rockliffe et al., 2022).

Within the data it was also evident that individual antenatal events sometimes
motivate healthy changes. For example, women reported altering their diets in
advance of their glucose test. This finding supports claims made by Olander et
al. (2016) who argue that there may be several individual teachable moments
that occur throughout a woman’s pregnancy journey. This contrasts with the
conceptualisation of pregnancy as one teachable moment in-and-of-itself
(Atkinson et al., 2016; Phelan, 2010). However, for some women, receiving
healthy test results acted as a barrier to change, as they felt reassured their
baby was healthy. This highlights the bidirectional nature of some of the factors
identified.

The findings demonstrate that factors influencing behaviour change during
pregnancy are nuanced and emphasise the dynamic and changeable nature of
pregnancy as a health event, on both a physical and psychological level. Both the
COM-B and TM models (McBride et al., 2003; Michie et al., 2011) present
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heuristics that suggests the mechanisms underpinning behaviour change occur
simultaneously, which therefore limits the extent to which these models can be

applied within the context of pregnancy (Rockliffe et al., 2022).

Regardless, the influencing factors identified in the analysis are reflected, to
some extent, in the psychological constructs of both models. The COM-B model
fully reflects the factors identified in this study, likely due to the fact the model
is a general behaviour system designed to be applied to various contexts
(Michie et al,, 2011). However, several factors identified in this study are absent
from the TM model heuristic. These include the physical environment, aspects
of the social environment, and the influence of pregnancy symptoms. This is
consistent with what has previously been reported in the literature (Rockliffe et
al., 2021b). However, the findings from the current study build on this, by also
identifying established eating behaviour as additional factor not otherwise

reflected in the TM model, which is a facet of women’s preconceptual identity.

Limited research has explored the influence of preconceptual identity on
antenatal health behaviours, however, previous studies have highlighted the
importance of identity more generally on eating behaviour. In particular,
research has found that viewing oneself as a ‘healthy eater’ can predict healthy
eating behaviour (Brouwer & Mosack, 2015; Carfora et al., 2016; Strachan &
Brawley, 2009). This is consistent with our findings, which suggested that a
‘healthy eater’ identity facilitated healthy behaviours during pregnancy. Past
behaviour and self-identity have also been identified as two key psychological
constructs influencing eating behaviour (Canova et al., 2020; Carfora et al.,
2016), which further supports our findings. Research has also found that past
behaviour can predict future eating behaviour, which is in line with our findings
that suggest that established eating behaviour and previous pregnancy
experiences influenced antenatal eating behaviour (Canova et al., 2020; Carfora

etal., 2016; Evans et al., 2017).

These findings highlight the role of the ‘self’ in understanding eating behaviour.

Whilst the TM model suggests that a redefinition in self-concept or social role is
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a key psychological mechanism underpinning behavioural change, the findings
from this study consider that established identity and behaviour, rather than a
redefinition per se, may also play an important role in influencing behaviour. As
such, the development of a pregnancy-specific model of behaviour change
including a construct that reflects preconceptual identity, or the ‘self’, would be

particularly valuable.

7.5.1. Strengths and limitations

This study provides new insight into the variety of influences on women’s
eating behaviour throughout pregnancy, as well as stage-specific influences.
However, there are several limitations that should be acknowledged. The
participants included in the sample were mainly women from White British
backgrounds, all of whom had completed higher or postgraduate education,
which may indicate self-selection bias. These similarities in demographic
characteristics mean that the findings of this study may not reflect the
experiences of women from other backgrounds or identify influencing factors
specific to those groups of women. For example, women from Black and Asian
ethnic backgrounds report experiencing issues with communication and
relationships with healthcare providers (Khan, 2021), which may impact on
their willingness to seek support regarding diet and nutrition, as well as limit
the scope for health professionals to support behaviour change during routine

consultations.

Many of the participants reported that they valued having a healthy diet. It may
be the case that social desirability bias affected the way in which participants
responded to the interview questions, as healthy eating can be viewed as an
external demonstration of ‘good mothering’ (Atkinson et al,, 2016) and
admitting to the contrary may therefore feel socially unacceptable to some
women (Meeussen & Van Laar, 2018; Staneva et al., 2017). These altered
narratives mean that key influences may have been missed in the current study.
Alternatively, self-selection bias may have meant that women with healthier

diets were more motivated to participate in a study about eating behaviour.
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Failing to capture the experiences of women with less healthy diets however
limits our understanding of the broad range of factors influencing different
women. For this reason, it will be important for future work to sample
purposively to ensure recruitment of a more diverse sample of women in order

to overcome these issues.

An additional consideration is that many of the participants in this study were
pregnant throughout lockdown. Women'’s pregnancy experiences during this
period will be unique, in relation to the practical aspects of their pregnancy
(e.g., attending antenatal appointments alone, birth plans), as well as the
psychological and emotional aspects (Lebel et al., 2020; Qi et al., 2020). Whilst it
is unclear to what extent this will have impacted on the eating behaviour of the
participants who took part in this study, other research has reported changes in
the dietary intake of pregnant women during this time (Whitaker et al.,, 2021;
Zhang, Zhang, et al., 2020). It is therefore important to keep this in mind when
interpreting the findings.

7.5.2. Implications for theory and clinical practice

The findings from this study have implications for the delivery and timing of
interventions in both research and clinical practice. Whilst much of the clinical
guidance in antenatal care fails to consider the impact of timing in health
promotion (NICE, 2021a), our findings suggest that certain stages of pregnancy,
or antenatal events, may provide more opportune moments for health
professionals to intervene and deliver health promotional advice. For example,
during mid-pregnancy, when women have restored physical capability to eat
healthily. Furthermore, maintaining an awareness of women'’s preconceptual
identity (i.e., understanding existing lifestyles and behaviours) may enable
health professionals to better support women. Alternatively, encouraging a
change in health identity (e.g., as a ‘healthy eater’) has been suggested to be a
potentially effective approach to support women in improving their eating
behaviour and sustaining these changes in the long-term (Morris et al., 2020).

Going forward, enhanced recommendations are necessary to better support
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health professionals to provide appropriate advice, matched to the different

stages of pregnancy.

From a theoretical perspective, the study findings highlight the limitations of
both the TM model and COM-B model when applied to the context of pregnancy.
The changeable nature of pregnancy and potential for different stages to create
more salient teachable moments is at odds with the static view of behaviour
change afforded by existing models. Furthermore, the TM model failed to
account for several factors identified as influencing eating behaviour. This
emphasises the need for the development of an enhanced pregnancy-specific
model of behaviour change, that considers the unique and dynamic nature of

pregnancy as a health event.

7.5.3. Conclusions

During pregnancy, certain stages, or antenatal events, provide more salient
opportunities for behaviour change, than others. Existing models of teachable
moments fail to account for the changeable nature of pregnancy, as well as the
influence of the lived environment, pregnancy symptoms, and established
eating behaviour. These findings provide a direction for how to adapt existing
theory in order to develop an enhanced pregnancy-specific model of behaviour
change. In clinical practice, it will be important to consider the different barriers
and facilitators presenting throughout the antenatal period and for health

promotional advice to be matched to pregnancy stage, where possible.
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8. Theory development

8.1. Chapter overview

In this chapter, the development of a pregnancy-specific model of behaviour
change is reported. The rationale for developing this model is provided and the
key findings and theoretical considerations for each of the four studies within
this thesis are summarised. The process of developing and designing the model
is then described, including the key design considerations and the process of
developing and defining the model constructs. Finally, the model heuristic is

depicted.

8.2. Introduction

Using theory in intervention development is necessary in order to target causal
factors of behaviour and to understand methods of change and the pathways
through which change may occur (Bartholomew & Mullen, 2011; Michie et al.,
2008). The Medical Research Council (MRC), NICE, and the National Institute for
Health Research (NIHR) all recommend the inclusion of theory in behaviour
change interventions (NICE, 2014a; Skivington et al., 2021). However, this
guidance is often overlooked and as such, behavioural interventions trialled in
clinical settings are frequently unsuccessful at changing target behaviour or
affecting primary outcomes (Brown et al., 2012; Coleman et al., 2012; Currie et
al, 2013; Dodd et al.,, 2008; Flannery et al,, 2019; Kennelly et al., 2018). The

importance of developing and utilising relevant theory is therefore paramount.

Within the context of pregnancy, a specific model of behaviour change does not
exist. Interventions that utilise theory within antenatal settings therefore rely
on models that have not been developed in this context, and that until this
point, have remained largely untested within pregnant populations. It is crucial
that interventions designed to support maternal behaviour change are
underpinned by not only theory, but theory specific to the context in which it is

applied. As such, there is an urgent need to develop a pregnancy-specific model
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of health behaviour change that can be used effectively to inform clinical

interventions and better support women during pregnancy.

The overarching aim of this thesis was to understand pregnancy as a teachable
moment by developing a pregnancy-specific model of health behaviour change.
To achieve this, four studies were conducted, all of which aimed to provide an
understanding of antenatal health behaviour change, two of which also
examined the utility of existing behavioural models within the context of
pregnancy. The first two studies in the thesis focused on a range of behaviours,
whilst the latter two focused on eating behaviour only. The findings from these
four studies are synthesised within this chapter, to contribute to an enhanced
understanding of pregnancy as a teachable moment for health behaviour
change and the development of a pregnancy-specific model, within the context

of eating behaviour.

8.3. Key findings and theoretical considerations

8.3.1. Study one: Systematic review

The systematic review and meta-synthesis identified a myriad of internal and
external factors that influence dietary behaviour, physical activity, smoking, and
alcohol use during pregnancy. These factors were captured within three broad
themes that reflected women'’s experiences or perceptions of antenatal health
behaviour change. These themes were entitled ‘A time to think about me’,

‘Adopting the ‘good mother’ role’, and ‘Beyond mother and baby’.

The factors identified as influencing behaviour change were reflected, to some
extent, by the psychological constructs of the TM model. For example, the sub-
theme entitled ‘knowledge, understanding, and advice’, relates to the ‘risk
perceptions and outcome expectancies’ construct, whilst the theme ‘adopting
the ‘good mother’ role’ could be seen reflected in the ‘redefinition of self-
concept or social role’ construct of the model. Based on these findings, these
constructs appear to be useful elements of the TM model that can be applied to

pregnancy. Furthermore, the themes identified reflect both intrinsic and
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extrinsic motivations, as defined in Self-Determination Theory (SDT; Ryan &
Deci, 2000). This has implications for theory development as intrinsic
motivation can result in improved performance of a target behaviour (Ryan &

Deci, 2000).

A key finding from this study was that the influencing factors related to all four
behaviours, to some extent. In terms of theory development, this is an
important finding, as it suggests that a model may not need to be behaviour-
specific if the same factors influence several different behaviours. Similarly,
developing a theory that is behaviour-specific may be usefully applied to
different health behaviours if the relevant influencing factors are targeted by

the model constructs.

Another finding of interest was that some of the factors identified as influencing
health behaviour could act as both a barrier and a facilitator to change (e.g.,
increased judgement and societal pressure encouraged some women to stop
smoking, whilst for others it increased their desire to smoke) and some factors
encouraged both healthy and unhealthy behaviours (e.g., perceived risk
encouraged some women to improve their diets, whilst others ceased all
physical activity). This bidirectional behaviour is not consistent with how the
TM model constructs are proposed to work, as the authors claim that the
greater the extent to which each of the constructs are acted upon, the greater
the likelihood of a teachable moment occurring. This may be specific to
pregnancy and highlights the importance of considering individual differences
in behaviour change. As such, it will be advantageous to consider this in the

development of a pregnancy-specific model.

8.3.2. Study two: Theoretical mapping exercise

The findings from the theoretical mapping exercise revealed that the COM-B
and TM models were limited when applied to the context of pregnancy,
although both offer valuable insight for the development of a pregnancy-specific

model. All of the nine sub-themes generated from the first study mapped to the

196



constructs of the COM-B model, suggesting that all constructs play a role in
directing behaviour. However, three of the nine sub-themes did not map to the
constructs of the TM model, highlighting a gap in the model. These unmapped
sub-themes reflected non-psychological factors, including social influences,
practical and environmental influences, and physical pregnancy symptoms. The
addition of model constructs that reflect these external factors would therefore
be valuable. Despite this, it was evident that the TM model provided a superior
conceptual understanding of pregnancy as a teachable moment than the COM-B
model. This is likely due to the fact that the TM model is a model of teachable
moments that is situation-specific, whereas the COM-B model is a general

‘behaviour change system’ that is behaviour-specific (Michie et al., 2011).

Of those non-psychological factors, pregnancy symptoms were identified as a
factor that will often change across gestation. For example, symptoms of
sickness and nausea often subside after the first twelve weeks (Bustos et al.,
2017). Both the COM-B and TM models present heuristics that suggest that the
mechanisms underpinning behaviour change occur simultaneously, limiting the
extent to which these models can be used to understand pregnancy as a
teachable moment. The role of timing in antenatal behaviour change is
something that warrants further investigation, however considering timing
within the development of a new behavioural model would contribute

important insight that is specific to the pregnancy experience.

Some overlap between the psychological constructs of each model was
observed in the analysis. For example, the same sub-themes mapped to the
automatic motivation construct of the COM-B model as to the ‘increased
emotional or affective response’ component of the TM model, and the same sub-
themes that mapped to the psychological capability component of the COM-B
model also mapped to the ‘risk perceptions and outcome expectancies’
component of the TM model. This finding was reassuring, as it suggests a level
of congruence between aspects of both models and highlights these as

constructs that may be important to incorporate in a pregnancy-specific model.
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An additional finding of interest was that for each of the models there were
certain constructs to which a larger proportion of the sub-themes were mapped
(i.e.,, more sub-themes mapped to the motivation constructs of the COM-B
model, than to the capability or opportunity constructs). This may suggest that
certain model constructs play a bigger role in directing behaviour than others,

although future research will be required to explore this.

8.3.3. Study three: Longitudinal cohort study

The findings from the longitudinal cohort study revealed that neither the COM-
B model nor TM model provide a satisfactory understanding of pregnancy as a
teachable moment for behaviour change, within the context of eating behaviour.
Small changes were observed in eating behaviour and the model constructs
over the time period studied. Whilst this suggests that there may be some
fluidity in the extent to which these constructs are experienced throughout
pregnancy, these findings were not clinically meaningful and as such, do not

contribute useful insight for theory development.

The analysis revealed that the COM-B model explained more of the variance in
eating behaviour than the TM model. This supports the findings from the
second study, which found that all sub-themes from the systematic review
could be mapped to the constructs of the COM-B model, compared with the TM
model which failed to capture three sub-themes. However, the COM-B model is
a general behaviour system designed to be applied to various contexts (Michie
et al.,, 2011), which may be the reason the model explained more of the

variance.

An association was not found between the motivation construct of the COM-B
model and eating behaviour, which supports the claims made by Olander et al.
(2016) that the COM-B model may offer a more meaningful explanation of
pregnancy as a teachable moment, by moving beyond the concept of motivation
as the primary driver for behaviour change. Accordingly, an association was not

found between the ‘risk perceptions and outcome expectancies’ construct and
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‘redefinition of self-concept or social role’ construct of the TM model and eating
behaviour, as these have been suggested to reflect motivational changes
(Olander et al., 2016). Understanding that the role of motivation may not be as
salient as the role of capability or opportunity in directing women'’s eating
behaviour is an important finding that will add value to a pregnancy-specific
model. However, this finding is in contrast to those of the first two studies,
which identified both intrinsic and extrinsic motivations as influencing
behaviour, all of which mapped to the motivation construct of the COM-B
model. Furthermore, a greater proportion of sub-themes mapped to the
motivation construct than to capability or opportunity. This discrepancy is
difficult to reconcile but may be due to the fact that the mapping exercise was
based on an analysis focusing on four health behaviours, whereas the third
study focused on eating behaviour alone. Motivation may therefore play a
greater role in physical activity or smoking behaviours, for example, than it

does eating.

Importantly, the COM-B model and TM model were found to explain the most
variance in eating behaviour in early-pregnancy and late-pregnancy, compared
to mid-pregnancy and the postnatal period. This suggests that certain stages of
pregnancy might provide more opportune moments for behaviour change than
others. This has important implications for the development of a pregnancy-
specific model, as considering the impact of timing will facilitate the delivery of
more appropriately timed interventions, which may better support women to
improve their health behaviour. These findings support those of the second
study and further highlight the inadequacy of the COM-B and TM models to
provide a meaningful understanding of pregnancy as a teachable moment. This
is due to the assumption that the mechanisms underpinning behaviour change

occur simultaneously.

8.3.4. Study four: Interview study

The findings from the interview study identified five themes that reflect factors

influencing women'’s eating behaviour throughout pregnancy. These were
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entitled ‘The preconceptual self’, ‘A desire for good health’, ‘Retaining control’,
‘The lived environment’, and ‘Relaxing into pregnancy’. The findings suggested
that mid-pregnancy may provide a more salient opportunity for eating
behaviour change than other stages of pregnancy. Individual antenatal events,
such as the glucose monitoring test, were also identified as prompting
behaviour change for some women. These findings are in line with those of
studies two and three, both of which highlighted the role of timing as an
influence on behavioural change during pregnancy. The findings from this study
built upon this, to identify more clearly which stages of pregnancy provide more
salient opportunities for change, and the various factors influencing behaviour
across the gestational period. These findings further reinforced the limitations
of the COM-B and TM models by failing to account for the changeable nature of

influencing factors during pregnancy.

Similarly to the findings of the systematic review, some of the factors identified
in this study had a bidirectional influence on eating behaviour. For example,
receiving healthy scan and test results encouraged some women to maintain
existing healthy eating behaviours, whereas others reported relaxing their
eating habits, safe in the knowledge their baby was healthy. This is an important
feature of behaviour change in the context of pregnancy and one that will be
important to consider in the development of a pregnancy-specific model, as

previously discussed.

8.3.4.1. Theoretical mapping exercise

Based on the findings from the interview study, a second theoretical mapping
exercise was conducted, to further understand the way in which pregnancy may
act as a teachable moment for health behaviour change. Using a deductive
approach, the sub-themes generated in the analysis were mapped to the
individual constructs of the COM-B and TM models, utilising the same approach

adopted in the second study.
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This task was carried out independently by the PhD candidate (LR) and one
supervisor (DS). The results of both mapping exercises were then compared
and contrasted to assess congruence. Where there were discrepancies or
disagreements, this was resolved through discussion and by reflecting on
personal interpretations of the sub-themes and/or model constructs. A final
version of the mapping was then agreed upon, which is presented in Figures 8.1

and 8.2.

The mapping exercise revealed that all of the sub-themes were adequately
reflected in the constructs of the COM-B model, similarly to the findings from
the second study. However, the sub-themes ‘weathering the storm’, ‘the
physical environment’, and aspects of ‘social norms and judgement’, did not
map to the TM model, which is in line with previous findings. ‘Established
eating behaviours’ was also not accounted for in the TM model, which was not
reflected in the mapping from study two. Established eating behaviours are a
facet of preconceptual identity. Whilst McBride et al. (2003) suggest that a
redefinition in social role or self-image is a key psychological construct
underpinning the creation of teachable moments, the interview findings suggest
that preconceptual identity and past behaviour have an enduring influence on
behaviour throughout pregnancy. This is therefore important to consider in the

development of a pregnancy-specific model.

Whilst not included in the final manuscript, this exercise corroborated the
findings from study two and generated additional insight into the role of past
behaviour and identity, and the failure of existing models to account for these
influences. Thus, increasing understanding about the applicability of the COM-B

and TM models in the context of pregnancy, using different data.
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An overview of the key findings from all four studies and related theoretical

considerations are presented in Table 8.1. An overview of the strengths and

weaknesses of both the COM-B model and TM model when applied to the

context of pregnancy, based on the study findings, is presented in Table 8.2.

Table 8.1. Overview of key study findings and theoretical considerations

Study

Key findings and theoretical considerations

Study one:
Systematic
review

Study two:
Theoretical
mapping
exercise

The factors identified reflected some of the TM model constructs, such
as ‘redefinition of self-concept or social role’ and ‘risk perceptions and
outcome expectancies’

The findings revealed both extrinsic and intrinsic motivations for
behaviour change

The influencing factors identified from the analysis applied to all four
behaviours to some extent

In some cases, the same factors acted as barriers and facilitators to
different women, or encouraged healthy and unhealthy behaviour

All sub-themes mapped to the COM-B model

Three sub-themes did not map to the TM model. These were all non-
psychological factors

Both models are limited when applied to the context of pregnancy

The TM model provides a more conceptual understanding of
pregnancy as a teachable moment than the COM-B model

Neither model accounts for the changing salience of factors influencing
health behaviour

The TM model does not explain the bidirectionality of some
behaviours

Overlap of constructs was observed between models (i.e., automatic
motivation and emotional response; psychological capability and risk

perceptions)

More sub-themes mapped to certain model constructs than others
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Study

Key findings and theoretical considerations

Study three:
Longitudinal
cohort study

Study four:
Interview
study

The COM-B model explained more variance in eating behaviour than
the TM model

Neither model provides a satisfactory explanation of eating behaviour
during pregnancy

More variance in eating behaviour was explained in early- and late-
pregnancy than in mid-pregnancy or the postnatal period

Small changes observed in the psychological constructs suggest there
may be some fluidity in the extent to which these constructs are

experienced throughout pregnancy

Neither the COM-B model nor TM model account for changes in the
salience of their respective constructs

No association was found between motivation and eating behaviour

Certain stages of pregnancy, or individual antenatal events, may
provide more salient opportunities for change, than others

Some factors identified had a bidirectional influence on eating
behaviour

Pregnancy is a dynamic process which neither the COM-B nor TM
models account for

The COM-B model fully reflected the sub-themes generated from the
analysis

The TM model failed to capture several sub-themes

Preconceptual identity and past behaviour may play an important role
in directing behaviour
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Table 8.2. Overview of relative strengths and weaknesses of the COM-B and TM models as applied to the context of pregnancy

Study Behavioural context TM model COM-B model

Study one: Dietary behaviour, ‘Redefinition of self-concept or social role’, and

Systematic physical activity, ‘risk perceptions and outcome expectancies’ e Notdiscussed

review smoking, alcohol use were reflected in the findings
Provides a more conceptual understanding of
pregnancy as a teachable moment
Failed to account for three sub-themes that

e All sub-themes mapped

Study two: . ) reflect: ,

. Dietary behaviour, . e Lacks a conceptual understanding of

Theoretical . . o Physical symptoms

. physical activity, . . . pregnancy

mapping smokine alcohol use o Practical & environmental influences e Does not account for changine salience of

exercise & o Social influences struct sng
Fails to account for bidirectionality of behaviours constructs
Does not account for changing salience of
constructs
Explained the most variance in eating behaviour e Explained a greater proportion of the variance

Studv three: in early- and late-pregnancy in eating behaviour than the TM model

y taree: . . Explained less of the variance in eating behaviour e Explained the most variance in eating

Longitudinal  Eating behaviour : .

o il than the COM-B model behaviour in early- and late-pregnancy
Only positive affect was associated with eating e DMotivation was not associated with eating
behaviour behaviour
Failed to account for four sub-themes that reflect:

o Physical symptoms

Study four: o Past behaviour e All sub-themes mapped

Interview Eating behaviour o The physical environment e Does not account for changing salience of

study o Social influences constructs

Does not account for changing salience of
constructs

206



8.4. Designing a pregnancy-specific model of behaviour change

Having summarised the central findings and theoretical implications from the
respective studies, the key considerations for the design of a pregnancy-specific
model (referred to as the PS model from hereon) were identified and are

presented below.

8.4.1. Key design considerations

8.4.1.1. Construct integration

Taken together, the findings from the previous studies suggest that all
constructs of both the COM-B and TM models provide a valuable contribution to
understanding pregnancy as a teachable moment for health behaviour change.

All constructs should therefore be incorporated, in some form, in the PS model.

8.4.1.2. Conceptual foundations

Whilst the importance of incorporating the existing model constructs in the PS
model has been determined, the study findings suggest that a key limitation of
the COM-B model, when applied to the pregnancy context, was its generalised
design and lack of conceptual understanding relating to the teachable moment
concept. The TM model, whilst providing a superior conceptual understanding
of teachable moments, is not specific to pregnancy. One of the most important
design considerations therefore, is for the PS model to provide an enhanced
conceptual understanding of pregnancy as a teachable moment for health

behaviour change.

8.4.1.3. Behavioural context

The first two studies in this thesis focused on dietary behaviour, physical
activity, smoking, and alcohol use. However, studies three and four narrowed

the scope by focusing on eating behaviour alone, for reasons previously
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discussed. Given that all empirical understanding in this thesis was gained in
the context of eating behaviour, a key feature of the PS model is its basis in this
health behaviour. This is similar to the TM model which was developed in the
context of a single heath behaviour; smoking cessation. Whilst it will be
important to consider the applicability of the PS model to other health
behaviours, McBride et al. (2003) have argued that focusing on a single
behaviour in this way facilitates comparison across studies and enables testing

to assess whether teachable moments exist for other behavioural outcomes.

8.4.1.4. Role of motivation

The findings from the third study suggested that the role of motivation may not
be as salient as the role of capability or opportunity in directing women's eating
behaviour during pregnancy. The PS model should therefore reflect this by
removing motivation as a central construct and considering whether it co-exists
alongside other psychological domains and how it may manifest during

pregnancy.

8.4.1.5. Directionality of behaviour

As previously discussed, the findings from the first study revealed that
influencing factors reflected by the TM model constructs were sometimes
bidirectional in nature. This is in contrast with the suggestion that the greater
the extent the constructs are acted upon, the greater the likelihood of a
teachable moment occurring (McBride et al., 2003). This suggests that a
bidirectional model is necessary within the context of pregnancy. The model
constructs proposed within the PS model will therefore be theorised to

influence behaviour in both negative and positive directions.

8.4.1.6. Role of timing

A key finding from the previous studies was the importance of timing in relation

to behaviour change and the delivery of behavioural interventions. For example,
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certain stages of pregnancy (e.g., mid-pregnancy), or antenatal events (e.g., the
oral glucose monitoring test), may afford more salient opportunities for change
than others. It is therefore important to incorporate the concept of timing in the
design of the PS model, in order to meaningfully reflect the pregnancy

experience and the process of behaviour change during this period.

8.4.2. Developing the model constructs

8.4.2.1. Mapping the COM-B model and TM model constructs

The first step in developing the constructs for the PS model involved exploring
the extent to which the COM-B model and TM model constructs overlapped and
mapped on to one another. Based on the original model descriptions and the
knowledge and insight gained throughout the thesis, a mapping exercise was
undertaken by LR which revealed that all the TM model constructs mapped to
the constructs of the COM-B model.

8.4.2.2. Re-mapping study findings

To assess the appropriateness of the construct mapping, the sub-themes used in
the previous two mapping exercises were grouped under the model constructs
to which they were previously mapped. This exercise aimed to assess whether
there was cohesion and thematic similarity between the combined sub-themes
and constructs. To illustrate; ‘risk perceptions and outcome expectancies’ (TM
model) was mapped to the psychological capability construct (COM-B model). If
this was appropriate, the sub-themes mapped to both these constructs would
all reflect themes surrounding knowledge, understanding, risk, and information
seeking, for example. The results of this exercise revealed that the grouped sub-
themes were all broadly consistent and formed a cohesive ‘story’ relevant to the

pregnancy experience.
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8.4.2.3. Conceptualisation of constructs

The final step in developing the model constructs involved reflecting on the
COM-B model and TM model constructs and the re-mapped sub-themes, to
generate an enhanced conceptual understanding of the constructs influencing
antenatal health behaviour. Based on this process, six new constructs were
generated that reflected physical changes, knowledge acquisition, the social
milieu, the lived environment and lifestyle, sense of identity, and risk

negotiation.

This mapping exercise is depicted in Table 8.3.
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Table 8.3. Mapping exercise used to develop the PS model constructs

Redefined
constructs
COM-B
model
constructs

TM model
constructs

Sub-themes
from the
study two
mapping
exercise

Sub-themes
from the
study four
mapping
exercise

= Physical
changes

= Capability
(physical)

= A desire for
good health

= Weathering
the storm

= Areturn to
normal

= Knowledge
acquisition

= Capability
(psychological)

= Risk perceptions &
outcome expectancies

= A desire for good
health

= Driven by the health
of the baby

= Knowledge,
understanding, &
advice

= Previous pregnancy
experience

= Health of the baby

= Health of the mother
= Control

= Seeking information
& reassurance

= A return to normal

= Social milieu

= Opportunity
(social)

= Driven by roles &

expectations

= Social influences

= Social norms &

judgement

= Lived environment
& lifestyle

= Opportunity
(physical)

= Practical &
environmental
influences

= Seeking information &

reassurance
» The physical
environment

= Sense of identity

= Motivation (automatic)

= Increased affective or emotional
response

= Redefinition of self-concept or
social role

= A desire to self-indulge

= A desire to retain ownership
over body & behaviour

= A desire for good health

= Driven by the health of the baby
= Driven by roles & expectations

= Driven by pre-pregnancy
attitudes & behaviours

= Preconceptional identity

= Previous pregnancy experience

= Established eating behaviours
= Connectedness & confidence

= Loosening the reins

= Social norms & judgement

= Risk negotiation

= Motivation (reflective)

= Risk perceptions & outcome
expectancies

= A desire to self-indulge

= A desire to retain ownership
over body & behaviour

= A desire for good health

= Driven by the health of the baby
= Knowledge, understanding, &
advice

= Previous pregnancy experience

= Health of the baby

= Health of the mother

= Control

= Seeking information &
reassurance

= A return to normal

= Connectedness & confidence
» Loosening the reins
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8.4.3. Defining the model constructs

8.4.3.1. Physical changes

This construct reflects women'’s experiences of physical bodily changes and
pregnancy-related symptoms which may alter their health behaviour, or the
absence of these influences, which may facilitate healthy behaviours. In the
context of eating behaviour, this might include appetite changes and food

aversions, sickness, nausea, or heartburn.

8.4.3.2. Knowledge acquisition

This construct reflects the influence of knowledge and information seeking
about health behaviours on women'’s decision-making. This includes the
influence of different sources of information women may rely upon, including
that provided by health professionals. This construct also reflects women’s
interpretation and understanding of information they receive about behaviour

change, and the influence of that on their behaviour.

8.4.3.3. Social milieu

This construct reflects two distinct aspects of social influence on women'’s
health behaviour; the influence of women'’s social relationships and
interactions, and the influence of social roles and expectations. The influence of
social relationships and interactions on health behaviour includes the level of
support women have available, social norms, and the behaviour of those around
them. The influence of social roles and expectations includes perceptions of
societal pressure to adhere to the ‘good mother’ role, and relatedly, fear of
judgment and stigma where women'’s behaviour is not perceived to align with

societal standards.
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8.4.3.4. Lived environment and lifestyle

This construct reflects the influence of women’s experiences of their lived
environments and lifestyle on their health behaviour. This includes the extent to
which the physical environment promotes un/healthy behaviour, for example
the availability of un/healthy food options, or accessibility of appropriate
support services. It also includes the influence of professional support accessed
opportunistically through routine antenatal appointments. Lifestyle factors
such as time constraints, financial considerations, convenience, and practical

issues (e.g., food shopping, the weather) are also reflected within this construct.

8.4.3.5. Sense of identity

This construct reflects the influence of both enduring and evolving facets of
identity on health behaviour. Enduring facets of identity include those
established pre-pregnancy that continue to influence behaviour during the
antenatal period (e.g., past behaviour and experiences). Evolving aspects of
identity include changes that occur as women transition into motherhood and
adopt the maternal role and responsibilities. Relatedly, this construct also
reflects women’s desire to retain control over changing aspects of their identity
(e.g., bodily changes, changes to health behaviour), and the desire to prioritise

their own physical and emotional needs.

8.4.3.6. Risk negotiation

This construct reflects the influence of perceived risk on women'’s health
behaviour. This includes women’s assessment and mitigation of risk based on a
desire to protect both her own health and that of her baby, and the ebb and flow
of risk perception throughout the pregnancy period. This construct also reflects
women’s desire to foster a sense of control in response to potential risks and

associated behaviours such as information seeking or rejection of advice.
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8.4.4. Depicting the model heuristic

Following the development of the model constructs, a visual heuristic was
designed to illustrate the proposed behaviour change process, reflecting the six
key constructs (see Figure 8.3). In this model, pregnancy is conceptualised as a
teachable moment that is supported or hindered by the influence of the

respective model constructs.

In the heuristic, the six model constructs are presented three times to reflect the
element of timing in antenatal behaviour change, and the influence of the same
constructs at different stages of pregnancy. These constructs may vary in
salience between or within time-points, although further research is needed to

explore this concept further, as previously discussed.

Similarly, the influence of these constructs may also differ for different
antenatal events (e.g., booking appointment, glucose monitoring test). Whilst
not incorporated in the current heuristic, the model could be tailored and
applied to such events, to depict those that afford more salient opportunities for

change.

It is important to highlight that the proposed model provides only a basis for
understanding pregnancy as a teachable moment. It will be necessary to further
develop the model and to explore its applicability in pregnant populations. In
particular, a key consideration will be to explore individual differences and the
influence of pregnancy history and socio-demographic characteristics on the

utility of the model. Further discussion on this is provided in chapter nine.
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Early-pregnancy Mid-pregnancy

Physical changes Physical changes

Knowledge
acquisition

Knowledge
acquisition

Social milieu

Social milieu

Lived environment
& lifestyle

Lived environment
& lifestyle

Sense of identity Sense of identity

Risk negotiation Risk negotiation

Behaviour change (+/-)

Figure 8.3. The pregnancy-specific (PS) model of health behaviour change
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Late-pregnancy

Physical changes

Knowledge
acquisition

Social milieu

Lived environment
& lifestyle

Sense of identity

Risk negotiation



8.5. Chapter summary

This chapter provided the rationale for developing a pregnancy-specific model
of health behaviour change, and described the key findings and theoretical
considerations from each of the four studies comprised within this thesis. The
development of a pregnancy-specific model of behaviour change was described,
including the key design considerations and process of developing and defining
the model constructs. Finally, the model heuristic was presented. A discussion

of the PS model and the thesis more broadly, is provided in chapter nine.
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CHAPTER NINE
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9, Discussion

9.1. Chapter overview

A discussion of the overall thesis is presented within this chapter. The strengths
and limitations of the PS model, and thesis as a whole, are highlighted and

implications for clinical practice and future research directions are discussed.

9.2. Summary of key thesis findings

The aim of this thesis was to understand pregnancy as a teachable moment by
developing a pregnancy-specific model of health behaviour change. To achieve
this aim, four studies were conducted to explore the different influences on
women’s health behaviour throughout pregnancy, and to test existing models
currently used to explain pregnancy as a teachable moment. These included a
systematic review and meta-synthesis, a theoretical mapping exercise, a
longitudinal cohort study, and an interview study. The findings from these
studies were synthesised, and a pregnancy-specific (PS) model of behaviour

change was designed and presented.

The PS model heuristic presents six constructs theorised to influence health
behaviour change during pregnancy. These are physical changes, knowledge
acquisition, the social milieu, the lived environment and lifestyle, sense of
identity, and risk negotiation. The development of this model builds upon
knowledge offered by existing models of teachable moments, namely the COM-B
and TM models, by integrating their respective constructs and

reconceptualising them using a pregnancy-focused lens.

The findings from this thesis advance understanding of antenatal behaviour
change by underscoring the importance of providing appropriate support for
women during pregnancy and the inadequacy of existing models to understand
behaviour change during this time. The development of the PS model highlights

the unique nature of pregnancy as a series of interrelated health events (rather
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than a single event) and the nuanced factors influencing behaviour, not

otherwise accounted for in currently accepted behavioural models.

This chapter provides a critical discussion of the four studies and model
development, and considers the implications of the research beyond this thesis.
An overview of the study strengths and limitations, clinical implications, and
future research directions, as reported in the respective chapters, is presented

in Table 9.1.

9.3. Strengths and limitations

The studies conducted as part of this thesis have generated novel insight into
the phenomenon under investigation, advancing knowledge in this area.

The research has been thorough and rigorous, and has employed a mixed
methods approach, which has enhanced breadth and depth of understanding.
The empirical studies in this thesis were informed by PPI input, which was an
invaluable process that improved the readability and appropriateness of the
materials, and strengthened the research by ensuring that the approaches taken

were fitting and suitable for the target population.

Despite these strengths, there are several limitations that are important to
recognise. Firstly, the PS model has been developed in the context of a single,
pregnancy-related behaviour, namely eating behaviour. This has some
advantages in that it more readily facilitates comparison across studies and
enables the model to be tested to assess whether teachable moments exist in
other behavioural contexts (McBride et al., 2003). The findings from the first
study revealed that similar factors influenced four different behaviours (dietary
behaviour, physical activity, smoking, and alcohol use), albeit to varying
degrees, which suggests that a behaviour-specific model may potentially be
relevant across several health behaviours. However, this may not necessarily be
the case; the models upon which the PS model was based have been found to be
more useful to explain certain behaviours over others. For example, the COM-B
model has been found to be more useful for explaining physical activity than

eating behaviour (Willmott et al., 2021), and the TM model is commonly used to
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understand smoking behaviour, given that is the context in which it was
developed (Baron et al., 2017; McBride et al., 2003, 2017). Without further
inquiry, it is unknown whether the PS model can be applied to other areas of
behaviour in pregnancy. As such, this should be prioritised as an avenue for
future research, to determine the utility of the model within the context of other
pregnancy-related and pregnancy-specific health behaviours. It will also be
important to consider the size of the behavioural change being made. For
example, in the context of pregnancy-related behaviours, ceasing consumption
of alcohol may be a relatively small change for someone who drinks
infrequently, whereas ceasing smoking cigarettes for someone addicted to

nicotine may present very different barriers to change.

Another limitation is the lack of ethnic diversity of participants in studies three
and four. Ninety-two percent and 72% of participants, respectively, were from a
White background, despite adopting a purposive recruitment approach in study
four. Whilst 86% of residents in England and Wales identify as White (Office for
National Statistics, 2015), participants in the third study exceeded this.
Individuals from non-White backgrounds are commonly understood to be hard-
to-reach to recruit into research studies (Jutlla & Raghavan, 2017). This limits
our ability to understand the experiences of women from non-White
backgrounds and means that the quantitative findings cannot be generalised to
women from other ethnic groups. This is problematic given that women from
Black, Asian, and Minority Ethnic (BAME) backgrounds experience disparities in
pregnancy outcomes and inequalities surrounding health professional
communication and care (Khan, 2021; MBRRACE-UK, 2020). Advice received
from health professionals has been highlighted as a factor influencing behaviour
change in the previous studies and feeds into the ‘knowledge acquisition’
construct of the PS model. Furthermore, being at increased risk for poor
pregnancy outcomes (MBRRACE-UK, 2020) may feed into feelings of worry and
heightened risk perceptions, which were also identified as a key construct in the
model. These are important issues that may impact negatively on women’s

health behaviour, which may not be reflected in the findings of this thesis.
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In a similar vein, most of the participants in the empirical studies were well-
educated and in full-time employment. Given that low educational attainment
and unemployment are drivers of health inequalities in England (Marmot et al.,
2020; MBRRACE-UK, 2020), it is important that the experiences of women from
these backgrounds are reflected. As with the lack of ethnic diversity in the
sample, an absence of representation from these groups of women limits the
extent to which the study findings can be understood in a wider context.
Specifically, women with lower educational levels might interpret health
messages differently to those with higher levels of education (Lupattelli et al.,
2014), which relates to the ‘risk negotiation’ and ‘knowledge acquisition’
constructs of the model. Alternatively, women who are unemployed or in part-
time work may perceive greater barriers relating to the cost of healthy food, for
example (Graham et al., 2016), which feeds into the ‘lived environment and
lifestyle’ construct. These examples illustrate the necessity of ensuring the
recruitment of diverse and representative samples, which should be prioritised

in future studies.
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Table 9.1. Overview of study strengths and limitations, clinical implications, and future research directions, as reported in the respective

chapters
T s A Future research
Study Strengths Limitations Clinical implications .
recommendations
Synthesised common Response bias may have Importance of taking a Importance of engaging
findings from a influenced the findings of holistic approach to partners in discussions
disparate literature the included studies antenatal behaviour surrounding lifestyle changes
change by considering
The review protocol Theses and dissertations multiple internal and Consider influence of social
was pre-registered were included, which may external factors disadvantage and economic
be of lower quality than influencing women'’s deprivation on health
Conducted rigorously, peer-reviewed articles decision-making and behaviour
including non-English motivation
language studies and Individual variability (e.g., Experiential differences
Study one: grey literature parity) may have affected Important to deliver clear, between nulliparous and
Systematic the results appropriate, and multiparous women
review consistent behaviour

Cultural influences on
health behaviour, or
differences in healthcare
advice, will have varied
between countries

change advice in clinical
practice

The extent to which
influencing factors can be
mapped to the COM-B and
TM models

Further definition and
investigation of the barriers
and facilitators to behaviour
change identified in the study
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Future research

Study Strengths Limitations Clinical implications .
recommendations
Systematic approach to Sub-themes were No clinical implications Longitudinal research to
testing theory generated from an were drawn from the better understand how the
analysis focused on findings of this study as it models operate at different
Generation of novel pregnancy-related was focused entirely on the stages throughout
findings behaviour only exploration and pregnancy and to
development of theory understand how much
Models may be better variance in behaviour each
suited to understanding of the model constructs
certain behaviours over explain
others
Qualitative research to
The mapping exercise explore timing and different
Study two: relied on subjective factors influencing health
Theoretical judgements of the authors behaviour throughout
mapping pregnancy
exercise

Limitations of the original
review also have
implications for
interpreting the findings
of this study

Explore how the same
factors can affect behaviour
in different ways

Individual mapping tasks for
each of the four behaviours
included in the review

Explore the utility of the
models in the context of
other health behaviours
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Limitations

Clinical implications

Future research
recommendations

The first study to
compare existing
models of behaviour
change in this context

Data collected from a
large sample of
participants

Produced new insight
into the insufficiency of
existing models when
applied to pregnancy

Study three:
Longitudinal
cohort study

The majority of
participants were from
White British backgrounds

The study relied on the
use of self-report
measures

Recruitment took place
between February and
June 2020, during which
time it was announced
that pregnant women
were a high-risk group for
contracting COVID-19
(16/03/2020)

Providing support around
women'’s capability and
opportunity to change their
behaviour, rather than
their motivation, may be
beneficial

Importance of considering
gestational stages when
delivering behaviour
change advice

Development of a
pregnancy-specific model of
behaviour change

Explore how the salience of
the model constructs change
throughout pregnancy

To explore the utility of the
COM-B and TM models to
explain other health
behaviours

Qualitative research to
better understand the role of
timing and influences on
eating behaviour throughout
pregnancy

Using a purposive
recruitment approach to
reach different ethnic groups

Development of a
pregnancy-specific model of
behaviour change
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Future research

Study Strengths Limitations Clinical implications .
recommendations
Provided new insight Participants were mainly Importance of considering To reanalyse the data with a
into influences on highly educated women timing when delivering view to map individual
women'’s eating from White British behaviour change advice antenatal events influencing
behaviour throughout backgrounds eating behaviour to a
pregnancy Maintaining an awareness pregnancy timeline
Many participants valued of women'’s preconceptual
Identified stage-specific having a healthy diet identity (i.e., To sample purposively to
influences on eating understanding existing ensure recruitment of a
behaviour Participants had been lifestyles and behaviours) more diverse sample of
pregnant throughout women, in relation to
Study four: lockdown Encouraging a change in ethnicity, education, and
Interview health identity (e.g., as a eating behaviour
study ‘healthy eater’)
Development of a
Enhanced pregnancy-specific model of

recommendations are
necessary to better support
health professionals to
provide appropriate
advice, matched to the
different stages of
pregnancy

behaviour change
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9.4. Implications for clinical practice

The development of the PS model has various implications for clinical practice.
The model provides a framework that can be used by health professionals to
support routine clinical interactions that could inform health professionals’
training, clinical care pathways, and the content of the information provided to

women.

9.4.1. Routine clinical interactions

The six constructs of the PS model provide a structured framework for health
professionals to consider when providing messaging about healthy behaviours
during routine antenatal appointments and provide useful targets for providing
intervention and support. For example, it may be advantageous to enquire
about the severity of physical symptoms women are experiencing and the
impact that might have on their health behaviour, as well as the amount of
support they have available from those around them. Ensuring women are
provided with adequate information to support behaviour change and assess
risk appropriately, would also be beneficial. As would establishing the extent to
which women’s lifestyle and habits, and physical environment, might impact on
their behaviour change efforts. In assessing these domains, tailored advice can

be provided to better support women to improve their behaviour.

To support health professionals in effectively addressing each of the six model
constructs in this context, a set of suggested recommendations have been
developed, which are presented in Table 9.2. These recommendations are based
on the Behaviour Change Techniques framework (BCTs; Michie et al., 2013),
which provides a taxonomy of individual approaches that can be used to
encourage behaviour change in various settings. For example, to address the
construct ‘risk negotiation’, health professionals are recommended to
communicate accurate information about risks associated with unhealthy
behaviours, utilising the BCT of ‘health consequences’, as low risk perceptions

can act as a barrier to change. Furthermore, it is recommended that health
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professionals raise women’s awareness of the impact others’ behaviour can
have on their own, utilising the BCT of ‘social and environmental consequences’

to address the ‘social milieu’ construct of the PS model.

9.4.2. Health professionals training

In addition to providing a useful framework to refer to in routine practice, the
PS model could be used to inform behaviour change training for health
professionals who work with women during the antenatal period (e.g.,
midwives, obstetricians). For example, by providing a series of training
workshops. Whilst all NHS organisations are required to provide training
pathways that support health professionals to have opportunistic behaviour
change conversations (see the MECC initiative; Public Health England et al,,
2016), this approach has not been implemented consistently (Chisholm et al.,
2018) and is not specific to pregnancy. Where training is provided, it may differ
between Trusts, and on the healthcare professional and their role in the clinical
care pathway. As such, many health professionals do not feel well-equipped to
have conversations with women around behaviour change (Haighton et al,,
2021; Keyworth et al.,, 2019) and missed opportunities occur during routine
care (Keyworth et al., 2018). Designing and delivering training workshops or e-
learning based on the PS model, would better equip health professionals to
support women during routine clinical interactions, by increasing awareness of
factors influencing antenatal behaviour change. Such training would also benefit
health professionals by arming them with knowledge and strategies to address

barriers to change (see Table 9.2 for reccommendations).

9.4.3. Clinical care pathways

Whilst NICE (2021a) provides recommendations for when certain health
behaviours should be discussed during the antenatal period, taking into
consideration the timing and stage of a women’s pregnancy, there is a lack of
guidance as to the content of these conversations and how these might differ

based on gestational stage. The PS model could therefore be used to develop
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these recommendations. By providing guidance on tailoring the content of the
conversations, focusing on key model constructs that are more salient at
different stages of pregnancy, women may be better supported in changing
their behaviour. This could also apply to specialist care pathways such as those
for women with gestational diabetes and raised BMIs (NICE, 2010b, 2015).
However, further work to develop the PS model in the context of timing is
required, as is research to explore the utility of the model for groups of women

on differing care pathways.

9.4.4. Timing of information provision

During the antenatal period, women are provided with a great deal of
information, though the scope and type varies between maternity providers.
The PS model could be used here to inform the timing of the provision of this
information, to ensure women are provided with the most useful and
appropriate information for their current stage of pregnancy. For example,
women may be less receptive to information about healthy eating during early
pregnancy, when they are more likely to experience nausea and sickness.
Delivering this information during mid-pregnancy once these physical
symptoms have eased, may result in higher levels of engagement and

receptivity.

9.4.5. Key considerations

It is important to acknowledge that whilst the PS may provide a useful
framework to inform various aspects of clinical practice, interactions with
health professionals are often time-limited (Whitaker et al., 2016), which may
act as a significant barrier to delivering interventions. As such, it may be
advisable for health professionals to support women to identify the domains
that are priorities for them to change, and to focus only on these throughout the
course of their appointments. The ‘continuity of carer’ initiative within the NHS
may support this approach (National Maternity Review, 2021) by regarding this

intervention as an ongoing conversation, rather than a ‘one-off opportunity to
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influence behavioural change. Further research will be beneficial to identify
whether certain model constructs direct behaviour to a greater extent than
others, which may aid with identification of appropriate targets for intervention

in this context.

A further consideration is the applicability of the PS model to women with
various pregnancy histories. In all of the studies, both nulliparous and
multiparous women were included, as were those who had previously
experienced pregnancy complications, such as miscarriage and stillbirth.
However, findings from studies one, three, and four revealed that women’s
health behaviour can be influenced by both parity and experience of prior
complications, such as these. For example, multiparous women with a history of
uncomplicated pregnancies sometimes adopted a more relaxed approach to
their eating behaviour in subsequent pregnancies. Conversely, women who had
previously experienced pregnancy difficulties or complications were found to
take a stricter approach to their food consumption, and experienced elevated
levels of worry about the impact of their eating behaviour upon their own
health and that of their baby. These findings are consistent with what has
previously been reported in t