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ABSTRACT 
 

BACKGROUND – Regular physical activity (PA) provides several health benefits 

to pregnant and postpartum women, which are widely acknowledged. Results from 

large scale studies and reviews demonstrate that pregnant and postpartum women 

do not meet these guidelines. This thesis aims to explore the effectiveness of PA 

interventions targeting both active and inactive pregnant and postpartum women 

living across varied socioeconomic groups and understand their beliefs, 

expectations and needs to maintain PA levels, thereby producing evidence and 

recommendations in the form of an infographic and a toolkit that will be used to 

design PA interventions specific to this population.  

 

METHODS – Two systematic reviews and two qualitative studies were conducted 

to answer the research questions. The first systematic review assessed the 

effectiveness of PA interventions that aimed to maintain or increase PA in already 

active women during pregnancy and postpartum. The other review synthesised 

evidence from the wider literature on the effectiveness and implementation of 

physical activity interventions in pregnant and postpartum women from deprived 

communities. This was identified as an underrepresented group with unique barriers 

in the first systematic review. The first focus group study, with 19 women living in 

the Northeast of England, investigated the barriers and facilitators to PA in already 

active women. It explored their views on, and requirements for, the development of 

an intervention to maintain or increase PA levels. In the second qualitative study, a 

total of ten interviews were conducted among inactive pregnant and postpartum 

women living in deprived communities and explored their beliefs about barriers and 

enablers to PA. Transcribed data from the interview study among inactive women 

from low SES was coded in NVivo using thematic analysis and identified 28 sub-

themes and seven broader themes, while analysis of the focus group study data with 

already active women from more affluent areas identified eight overarching themes.  

 

RESULTS - A total of four studies were included in the first systematic review, 

which shows that largely PA interventions are successful in promoting activity and 

preventing a decline in activity, with simple techniques, such as supervised walking, 

providing DVDs with exercises to do at home, provision of pedometers and goal 

setting and periodic face-to-face sessions for monitoring are successful in increasing 

the activity levels. In the second systematic review, six studies were included. In 

addition to the components identified in the first systematic review, it was identified 

that face-to-face sessions and behaviour change techniques such as goal setting and 

self-motivation were particularly relevant for PA interventions among women from 

low socioeconomic status (SES).  The focus group study with already active women 

for more affluent areas revealed that these women consider exercising during and 

after pregnancy as safe and beneficial. Changing body shape and childcare were 

significant barriers to PA. They expect an ideal PA intervention to be easily 

accessible, fun, and have a mix of old and new activities. The study identified that 

participants were aware of the health benefits of being active during and after 

pregnancy. They listed various factors such as fear from family, changing body 

stature, tiredness, lack of adequate resources and neglect from the government as 

barriers to being active. 
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DISCUSSION - The findings from this PhD suggest that different underlying 

factors affect women’s ability to engage in PA during pregnancy. Women living in 

deprived areas are disproportionally affected by socioecological factors that are 

recognised to an extent in the current literature. By applying a socioecological 

perspective, novel solutions to these more structural barriers for engaging women in 

PA were identified, focusing on social, financial, and broader environmental factors.  

Firstly, engaging family and friends, especially their partners and the newborns 

were repeatedly emphasised by women in both the studies. Secondly, women from 

deprived communities, on the one hand, expected a programme that does not add 

any further financial burden to them and their families, while on the other hand, 

they doubt the quality of programmes offered for free. This finding highlights the 

importance of recognising pride and the stigmatising effect of using free PA 

vouchers. Instead, accessible community venues with participants belonging to a 

similar SES might help strike this balance better. Thirdly, safe and accessible 

venues to perform PA among such communities are important but lacking, and 

participants blame local authorities for not maintaining them. Key workers that 

understand the local community go some way in increasing the safety and 

accessibility of venues by building trust between providers and participants.  

 

CONCLUSION - PA interventions targeting pregnant women need to consider 

socioecological determinants, such as engaging family and friends, financial and 

emotional (pride) incentives and perceived safety and accessibility of the venue and 

the staff that work there. The latter two determinants are particularly relevant for 

women living in more deprived communities, which is an under-researched area in 

the literature. Finding from this study contradict and expand findings from other 

studies. For example, peer pressure as a barrier to PA applies more to women from 

deprived areas and less to those already active and living in more affluent 

neighbourhoods. In contrast to previous studies suggesting that women in more 

deprived areas are less enthusiastic about engaging in PA during pregnancy, this 

study suggests that these women are equally aware and enthusiastic about the health 

benefits of PA during pregnancy; however, they experience an additional barrier in 

the form of lack of access to safe and non-stigmatising spaces and programmes. 

Therefore, the finding helped guide the infographic design intended to help 

health/fitness/lifestyle professionals design a PA intervention for both already active 

women living in more affluent areas and less active women living in more deprived 

communities by considering these social-ecological determinants and making 

practical suggestions for addressing these potential barriers.  
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“By the light of truth, he is able to discriminate 

between the real and the unreal,  

and the knowledge thus gained convinces him that 

he is one with the Supreme; 

that there is no difference  

between himself and the Supreme Truth.” 

 

- IshoUpanishad - Shukla Yajurveda.  
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CHAPTER 1 - Introduction 
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1.1 Introduction 

This chapter will provide a comprehensive introduction to this PhD thesis, 

including a brief section on the current problems with physical activity in pregnancy 

and postpartum. An extensive review of the existing literature will be presented in 

the next chapter (Chapter 2). Following the brief introduction, the PhD aims, and 

objectives will be presented, followed by a section describing the background of the 

origin of this project, including the funding source. Finally, a summary of the 

structure of this thesis will be presented. 

1.2 Defining the problem 

Regular physical activity provides health benefits widely acknowledged in 

the literature (Ali and Lindström, 2006, Cochrane and Davey, 2008, Hopkins and 

Cutfield, 2011, Leite et al., 2017). Physical activity in pregnant and postpartum 

women has gained enormous importance primarily due to the wide range of health 

benefits it offers, including reduced risk of gestational diabetes (Ruiz et al., 2013, 

Russo et al., 2015) and preeclampsia (Yeo, 2010).  In addition to the physical health 

benefits of being sufficiently active during pregnancy and the postpartum period, 

there is strong evidence that it also has a substantial positive impact on the 

psychological wellbeing provided by regular physical activity in pregnant and 

postpartum. 

The importance of physical activity in pregnancy and postpartum is reflected 

in international and national guidelines. For example, the UK CMO guidelines 

recommend that pregnant and postpartum women aim to achieve a minimum of 150 

minutes of moderate intensity activity as well as muscle strengthening activities 



 
 

3 
 

every week (UK CMO, 2019). However, studies have reported a decline in pre-

pregnancy physical activity levels during and after pregnancy (Evenson and Wen, 

2011a, Harrison et al., 2011).  

By influencing an individual’s attitudes and preferences, in addition to 

various other determinants, economic aspects of social class are an important 

determinant of the physical activity behaviour (Collins, 2003, Kilpatrick et al., 

2003, Legh-Jones and Moore, 2012). Several physical activity interventions and 

community interventions targeting residents of deprived areas, including young 

mothers living in these communities, have been developed (Barakat et al., 2008, da 

Silva et al., 2013, Ozdemir et al., 2015, Ruiz et al., 2013, Smith and Michel, 2006, 

Yeo, 2010, Yeo et al., 2008). However, these physical activity interventions in 

pregnancy and postpartum were conducted not with the primary aim of increasing 

physical activity participation but to assess the effectiveness of activity on 

producing positive effects on gestational weight gain, gestational diabetes mellitus, 

pregnancy-induced hypertension, preeclampsia, low back pain, postpartum 

depression, and labour related complications.  

Tailor-made interventions are dependable methods to promote healthy 

behaviour, including increasing physical activity. In order to increase physical 

activity participation among pregnant and postpartum women who were already 

active prior to pregnancy and in women belonging to deprived communities, 

customised interventions are essential. While designing such an intervention, the 

pre-pregnancy activity levels of the women must also be taken into consideration.  
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1.3 BUMP 2 BUGGY – A co-produced physical activity intervention  

Nuvo Wellbeing, operating from Billingham, is a community interest 

company established in 2008 to encourage increased fitness levels, personal 

development and healthy lifestyle choices – helping people and communities to feel 

positive, be active and live well. In response to a funding call from Sport England 

(SE), Nuvo Wellbeing partnered with various stakeholders, including the County 

Durham and Darlington Foundation NHS Trusts, Durham County and Darlington 

Borough Councils, Teesside University and Fuse (Centre for Translational Research 

in Public Health) to prepare a funding application. The application was to develop a 

physical activity intervention programme titled “Bump 2 Buggy” (B2B). The 

overall aim of B2B was to explore the common barriers and enablers for physical 

activity in already active women during pregnancy and postpartum in the North East 

region of England and to use a socioecological model to inform the development of 

an intervention. The project consisted of several work packages (WP), including: 

WP1. A systematic review of the literature to explore ‘what works’ and 

‘why’ in physical activity interventions in active pregnant or postpartum women.  

WP2. A community needs assessment to understand the current needs, 

barriers and facilitators of physical activity in active pregnant or postpartum women 

WP3. To develop and test the feasibility and acceptability of the newly 

developed physical activity intervention  
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WP4. To create a training package for exercise and sports partners and 

healthcare professionals with the lessons learned from previous packages and 

disseminate the findings to a larger scale.  

As part of the B2B project, the intention was that the intervention would be 

delivered to 300 participants. Nuvo Wellbeing and stakeholders successfully 

secured the SE grant during April 2018, and a dedicated PhD student was appointed 

to carry out the work packages mentioned above from October 2018.  

1.4 COVID-19 & BUMP 2 BUGGY 

 As a result of the Covid-19 pandemic, several changes were made to the 

PhD’s initial aims. Firstly, the delivery partners could not conduct face-to-face 

physical activity sessions for pregnant and postpartum women due to the 

Government guidelines. This resulted in an inability to collect data, making it 

impossible to run the pilot or full-scale evaluation of the intervention within the 

stipulated time frame. Detailed information regarding the challenges and the 

contingency measures taken are explained later in this thesis in a separate chapter 

(Chapter 10).  

After repeated discussions with the Director of Studies and other 

supervisors, and considering the limited time available to complete the PhD, it was 

decided to alter the PhD aims to include an additional systematic review and a 

qualitative study.  
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1.5 Aims 

This PhD study aimed to: 

1) to explore the effectiveness of PA interventions targeting active pregnant 

and postpartum women and understand their needs to maintain PA levels.  

2) to explore the effectiveness of PA interventions targeting pregnant and 

postpartum women from low socioeconomic backgrounds and understand their 

needs to maintain PA levels.  

3) to develop an infographic as part of a toolkit that will communicate the 

research findings simpler but more effectively to all the stakeholders.  
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1.6 Objectives 

To achieve the aims mentioned above, the following research objectives 

were carried out: 

1. To synthesise from the available literature the effectiveness and components 

of physical activity interventions in maintaining and increasing activity 

levels among already active pregnant and postpartum women (unchanged - 

WP1).  

2. To identify the barriers and facilitators for physical activity in already active 

women during pregnancy and postpartum (unchanged - WP2). 

3. To explore their views and requirements for developing an intervention that 

will support the maintenance or increase in physical activity (unchanged - 

WP2). 

4. To synthesise from the available literature the effectiveness and 

implementation aspects of interventions promoting physical activity in 

pregnant and postpartum women from a low socioeconomic background 

(new - WP5). 

5. To explore the perceived enablers, barriers, and physical activity experiences 

among pregnant and postpartum women living in deprived communities who 

do not engage in regular physical activity (new - WP6). 

6. To develop an infographic as part of a tool kit for a future physical activity 

intervention to help maintain and increase activity levels in already active 

women during pregnancy and postpartum living in deprived communities 

(altered - WP3, WP4). 
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1.7 Background of the project  

Sport England Fund: Core Market – Helping the Active Stay Active When Life 

Changes 

In March 2017, Sport England (SE) made an open call for the ‘Helping the 

Active Stay Active When Life Changes’ funding call which was part of Sport 

England’s five-year strategy for 2016-2021, Towards an Active Nation. The 

anticipated size of bids was from £50,000 to £500,000, and the expected length of 

projects was up to four years. 

To qualify for this funding from SE, projects must focus on supporting 

regularly active people who stop doing sport and physical activity as a result of 

major life changes to remain active (such as a major health condition, change in job, 

education, pregnancy). The projects must also contribute to the Government’s sports 

strategy – Sporting Future, which is concerned with the population’s physical and 

mental well-being, individual development, social and community development, 

and economic development. The primary aims (Figure 1.1) of projects that were 

eligible to apply for this funding were to: 

1. Keep active people active – the ‘core market’ 

2. Focus on life changes 

3. Help support those who are more prone to drop out of activity – under-

represented groups 
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Figure 1.1 – Aims/target group of the Sport England Fund 

 

Primarily, the essential elements of the projects that seek funding are to help 

maintain the physical activity levels among groups of the population who were 

already active but are at risk of losing their active habit as a result of life changes, 

such as pregnancy, major illness and relocation. Another critical requirement for 

projects applying for the fund was to identify people who are under-represented and 

are at risk of losing their habit of regular physical activity, as mentioned above. For 

example, people in lower socioeconomic groups, pregnant women, people with a 

limiting disability and people aged 55 and over.  

The following figure (Figure 1.2) provides a pictorial representation of the 

group of people who comprise the core market, i.e. those who are regularly active. 

The figure also lists groups of people who are more likely to stop being active when 

there is a life change. 
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Figure 1.2 – Facts about the core group, i.e., people who are already active 
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1.8 Structure of the thesis 

• Chapter 1 presents the Bump 2 Buggy project background, including a brief 

explanation of the research funding. It also includes the aims and objectives 

of the project and summarises the thesis structure.  

• Chapter 2 is a review of the literature. This will introduce the concepts of 

physical activity, physical activity in pregnancy and postpartum, active 

pregnant women, and deprivation and its role in being active. This chapter 

critiques the available literature and highlights the research gaps. 

• In Chapter 3, an outline and in-depth discussion of the justification for the 

methodological approaches taken and consideration of potential limitations 

are presented. 

• Chapter 4 discusses the finding of a qualitative focus group study conducted 

among already active pregnant and postpartum women to fulfil objectives 2 

and 3. 

• In Chapter 5, the findings of a systematic review are presented that meets the 

requirements of the above-mentioned objective number 1.  

• Chapter 6-7 will report on findings specifically for pregnant and postpartum 

women living in deprived communities. Chapter 6 will describe an interview 

study conducted among these women to explore their perceived enablers, 

barriers, and experiences (this chapter will help in meeting objective number 

5), while Chapter 7 will discuss the results from a second systematic review 

looking at the effectiveness and implementation aspects of interventions 
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promoting physical activity for pregnant and postpartum women living in 

deprived communities, thereby answering the research question stated in 

objective 4.  

• The next chapter, Chapter 8, discusses the various key findings from the 

research activities carried out and critically appraises the literature related to 

it. The chapter will also provide a detailed overview of the concepts 

underpinning the design of the infographic and its intended audience and 

purpose.  

• In Chapter 9, two infographics that capture important research results will be 

presented. This chapter will also present a toolkit comprising several 

resources for designing and delivering a PA intervention.  

• In Chapter 10, the answers to each research question will be summarised, 

and conclusions will be drawn for the study, along with future 

recommendations for researchers, practitioners and policymakers. This 

chapter will also present a detailed reflection of the PhD journey.  
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2.1 Introduction 

This chapter will provide a comprehensive overview of the wider literature 

around physical activity, physical activity in pregnancy and the postpartum period 

and the relationship between socioeconomic status and physical activity. Firstly, the 

physical, mental and social benefits of physical activity (2.2) will be discussed, 

followed by a section exploring the changes women experience during and after 

pregnancy (2.3). Then there will be a discussion around the benefits of physical 

activity, particularly for pregnant and postpartum women (2.4). The risks of 

physical activity for pregnant women (2.4.4) and what the PA guidelines say about 

exercising during and after pregnancy (2.4.5 and 6) will also be discussed. To 

support women in following these PA guidelines, it is important to understand the 

determinants of physical activity, and therefore a detailed discussion around these 

will be provided (2.5).  

In section 2.6, the literature on the role of socioeconomic status in physical 

activity behaviour and how this impacts pregnant and postpartum women is 

explored in detail. To inform the design of an effective physical activity 

intervention, which is the ultimate aim of this PhD, this is followed by a section 

exploring the literature around interventions to promote physical activity (2.7) and 

the related theories of behaviour change (2.7.3).  
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2.2 Physical activity 

2.2.1 Definition of Physical Activity  

  A widely acknowledged and popular definition of physical activity was 

offered by Caspersen et al. (1985). The WHO recognised this definition in its 2004 

global strategy on diet, physical activity and health (WHO, 2004b). According to 

Caspersen et al. (1985) “physical activity refers to any bodily movement produced 

by skeletal muscles that require energy expenditure”. However, physical activity 

can be classified into different categories based on the “volume (how much), 

duration (how long), frequency (how often), intensity (how hard) and mode (what 

type)” (Cale and Harris, 2005). Similarly, the definition of exercise which is a 

narrow and defined aspect of physical activity gains importance, and the most 

popular definition of exercise by Bouchard (1994), defines it as “the subgroup of 

physical activity that is planned, structured, and repetitious for the intention of 

increasing some factors of physical fitness”.  

 In line with these definitions, an extensive list of activities is considered as 

physical activity, such as activities of daily life (including gardening and climbing 

up and down the stairs), work-related activity (such as walking and lifting), physical 

activity for locomotion (such as walking and cycling), and recreational physical 

activities (such as sports recreation). Although various physical activity definitions 

exist, a uniform consensus on what and when is considered physical activity has 

never been achieved. For example, two new physical activity groups – volunteering 

and religious activities have been added to the compendium of energy expenditure 
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(Ainsworth et al., 2000) due to its importance among older adults and minority 

ethnic groups (Ainsworth et al., 2000).  

2.2.2 Contemporary approach to Physical Activity 

 The previous section gave the definition of physical activity and outlined the 

conventional activities considered to be exercise or physical activity. In recent 

years, the domain of physical activity has broadened its borders thereby 

encompassing a vast set of actions including everyday activities. Participation in 

physical activity has seen simplification over the past few decades and is now 

accessible to many and is more personally adjustable than ever before (Tainio, 

2019).  

 Though the basic physical practice of doing an activity did not transform, the 

shift in the concept of physical activity was significant in the past few decades 

(Latham, 2015). The understanding that physical activity does not have to be 

confined to limited spaces, such as a gym, a fitness centre or a playground, but is 

possible in urban and rural space was revolutionary and has made it possible to see 

physical activity as a personal expressive act. One of the pioneers in this shift was 

the free-form organisation of jogging (Daskalaki and Mould 2013). Other activities 

that could be classified as contemporary recreational exercises that followed this 

shift are dancing, aerobics, Pilates, Yoga and more unstructured activities, such as 

walking the dog, doing some yard work, and gardening.  

Many of these activities challenge the more traditional views by not being 

able to measure the activity using conventional measurement tools, not being easily 
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classifiable based on the intensity of activity, and by expanding the domains (or 

spaces) where physical activity is performed. 

However, the most significant benefit of such diverse activities is that there 

is something for everyone and personal and physical constraints are no more 

limitations to be active and to reap the physical, mental and social benefits of 

physical activity.  

2.2.3 Physical Activity and health  

Regular physical activity provides innumerable health benefits which are 

widely acknowledged in the literature (Ali and Lindström, 2006, Cochrane and 

Davey, 2008, Hopkins and Cutfield, 2011, Leite et al., 2017). Irrespective of health 

status, regular physical activity and maintaining at least a moderate level of fitness 

results in the reduction of premature mortality (Blair et al., 1996). The list of health 

benefits, both physical, psychological and social, offered by an active lifestyle is 

vast. However, the evidence for the health benefits of PA is more contested, 

particularly when based on grey literature, and hence must be cautious in 

interpreting such findings. The following sections contain information that are 

based on peer-reviewed research that renders adequate validity and reliability.  

2.2.3.1 Physical effects  

Among the various somatic health benefits that being active provides, 

improving cardiovascular fitness is valuable. Routine physical activity has been 

identified to enhance general health and endurance levels of individuals by 

contributing to a low risk of cardiovascular diseases such as coronary heart disease 

(Kohl, 2001, Ahmed et al., 2012, SALLIS et al., 1988), cerebral stroke (Wendel-
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Vos et al., 2004, Wannamethee and Shaper, 2002, Lee et al., 2003), excessive blood 

pressure (Byambasukh et al., 2020, Wellman et al., 2020), hyperlipidaemia 

(Durstine et al., 2001, Tambalis et al., 2009) and insulin resistance (Ryan, 2000, 

Henriksen, 2002). The positive effects of physical activity in maintaining a healthy 

weight (Plotnikoff et al., 2015, Lee et al., 2010) and reducing overweight (Ross et 

al., 2000, Jakicic et al., 2001) have been extensively researched and are definitive 

(Swift et al., 2014, Wareham et al., 2005). Physical activity also reduces the risk of 

type 2 diabetes in individuals of all age groups (Lindström et al., 2006, Kriska, 

2003).  

Another notable physical health benefit offered by an active lifestyle is 

improved musculoskeletal health (Wu et al., 2017) and positive bone health by 

increasing bone mineral density (Muñoz-Hernandez et al., 2018) and reducing the 

risk of osteoporosis (Vuori, 2001, Vuori, 1995). Physical activity is also linked with 

potential reduction in the overall risk of cancer (McTiernan et al., 2019, Thune and 

Furberg, 2001, McTiernan et al., 1998). Incidence of several cancers, including 

ovarian (Cottreau et al., 2000), breast (Thune et al., 1997) and colon (Wolin et al., 

2009), are found to be low in individuals who engage in regular physical activity 

compared to those who lead a sedentary lifestyle. 

2.2.3.2 Psychological effects 

Positive mental health is a significant outcome of carrying out regular 

physical activity. It helps reduce depressive symptoms (Mummery et al., 2004, 

Martinsen, 1994), promoting a good mood and alleviating anxiety and stress 

(Taylor, 2000).  
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2.2.3.3 Social effects 

 Physical activity contributes to integration in overall society (Wankel and 

Berger, 1990). The benefits of physical activity on social life and interaction have 

been widely researched (Sebastião and Mirda, 2021, Zhou and Rana, 2012). In both 

specially structured and regular formats, physical activity has been reported to aid in 

social interaction and promote meaningful relationships (Elward and Larson, 1992). 

Creating a social element in physical activity interventions and programmes will 

help the participants to sustain their participation and improve their fitness levels. 

2.3 Pregnancy and Postpartum 

 Pregnancy, also known as gestational period or antenatal period, is the 

timeframe between when a fertilised ovum (also known as a zygote) is implanted 

onto the uterine endometrium until the products of conception are delivered out of 

the female body (Mudaliar, 1952). This period typically lasts between 36 – 40 

weeks, divided into three trimesters (period of 3 months) (Mudaliar, 1952). The 

postpartum period is 12 months post-delivery of a child, either through normal 

vaginal delivery or surgery (Howkins and Bourne, 1971). 

2.3.1 Physiological Adaptations 

 During pregnancy, a significant number of anatomical and physiological 

changes take place in order to adapt and nurture the developing foetus and to 

prepare the woman for labour. These changes start right from the day of conception 

to that of delivery and continue into the postpartum. Almost all the systems in the 

pregnant woman’s body undergo changes as a result of the growing foetus 

(Lockitch and Gamer, 1997). Some of the most significant of these changes include: 
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plasma volume increases around 50% by the end of pregnancy; cardiac output -  

especially stroke volume - increases by around 40%; a marked reduction in the 

systemic vascular resistance occurs; glomerular filtration rate increases (there is a 

50% increase in the minute volume); decreased functional residual capacity; 

increased production of thyroxine-binding globulin, thyroxine (T4) and tri-

iodothyronine (T3), increased insulin production and insulin sensitivity, followed by 

progressive insulin resistance, and an increase in the levels of oestrogens and 

progesterone (Rodger et al., 2015, Soma-Pillay et al., 2016, Cheung and Lafayette, 

2013, Glinoer, 1997, Butte, 2000, Speroff and Fritz, 2005). 

 Similar to the antenatal period, the postpartum period comprises several 

physiological and anatomical adaptations, the primary one among it being the 

involution of the uterus, post-labour. Some of the key physiological changes that 

take place during the postpartum period are: autotransfusion of blood into the 

systemic circulation, return of normal blood volume within eight weeks of delivery, 

cardiac output, heart rate and stroke volume returning to normal within six weeks of 

the delivery, sharp reduction in the oestrogen and progesterone levels, and a steep 

incline in the levels of prolactin and oxytocin (Sharma et al., 1997, Robson et al., 

1987, Datta et al., 2010, Speroff and Fritz, 2005). 

2.3.2 Psychological Changes 

Early research has ascertained that several psychological changes take place 

during pregnancy and the postpartum period. During pregnancy and the postpartum 

period, women experience a substantial change in their physical, mental and social 

construct such as a change in their body shape, emotions related to pregnancy and 
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delivery and her status within the society as a new mother within a very brief span 

of time. Naturally, adapting to such irreversible changes activates a complex 

psychological response (Slade et al., 2009). The formal recognition of such 

psychological disturbance was made when the term ‘postpartum depression’ was 

entered in the psychiatric nomenclature (Diagnostic and Statistical Manual of 

Mental Disorders, Fourth Edition in 1994), defining it as “episodes of depression 

beginning within four weeks of giving birth” (Bell, 1994). 

It is common for a new mother to experience a variety of feelings such as 

“undue tearfulness, depressive mood, hyper excitability, characterised by emotional 

lability, anxiety and worry, poor concentration and mild confusion” (Nott et al., 

1976, Yalom et al., 1968). However, research within the last two decades has 

untangled the complex physiology behind these psychological changes. Though 

several physical factors, such as caring for the newborn, changes to the body shape 

and general fatigue are contributed to the postpartum mood changes, the steep 

decrease in pregnancy-induced progesterone and estradiol levels has been found to 

play a pivotal role in postpartum mood changes (Schiller et al., 2015, Ti and Curtis, 

2019).  

2.4 Physical Activity in Pregnancy and Postpartum 

 Performing physical activity during and after pregnancy is associated with 

considerable benefits for both the maternal and offspring’s physical and mental 

health, as discussed below.  
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2.4.1 Current Trends in Pregnant and Postpartum Women’s Physical Activity  

 Several guidelines exist regarding physical activity during pregnancy and 

postpartum (UK CMO, 2019, ACOG, 2015, NICE, 2010). Most of these guidelines 

have set a realistic and manageable target of ≥150 minutes of moderate intensity 

activity per week / ≥30 minutes of moderate intensity activity on most days of the 

week. However, results from large scale studies and reviews demonstrate that 

pregnant and postpartum women do not meet these guidelines (Evenson and Wen, 

2010, Gjestland et al., 2013, Currie et al., 2013a).  

 Most of these studies that report a decline in pre-pregnancy physical activity 

levels during and after pregnancy use physical activity data collected from a 

subjective recording by the women (Borodulin et al., 2010, Clarke et al., 2005, Lof 

and Forsum, 2006, Blum et al., 2004, Koh et al., 2010), which leaves the findings 

arguable, mainly due to pregnant and postpartum women not being aware of what 

daily activities to count as physical activity. However, studies are available where 

objective physical activity measurements have been performed among pregnant and 

postpartum women, reporting a similar decline from pre-pregnancy physical activity 

levels (Evenson and Wen, 2011a, Harrison et al., 2011). For example, Evenson et al. 

(2012a) measured physical activity levels among 385 postpartum women who wore 

Actigraph accelerometers for a 1-week duration at two-time points within their 

postpartum period and also participated in home-based physical activity interviews 

to explore between their pre-pregnancy and postpartum levels of moderate to 

vigorous physical activity (MVPA) (Evenson et al., 2012a). However, the average 

active minutes increased, and sedentary behaviour declined from 3- to 12-months 

postpartum (Evenson et al., 2012a). 



 
 

23 
 

2.4.2 Physical Benefits  

 The promotion of physical activity during pregnancy and postpartum has 

gained importance mainly due to its many health benefits to women and their 

offspring. The physical health benefits from being active during and after pregnancy 

range from reduced gestational weight gain (Gardner et al., 2011) to offspring’s 

physical activity behaviour later in the life (Eclarinal et al., 2016).  

 Sedentary women had higher average gestational weight gain than active 

women during the second and third trimesters (Jiang et al., 2012). Several studies 

have reported significant differences in gestational weight gain (GWG) among 

women who are active during pregnancy and among women who are inactive 

(Barakat et al., 2011, Barakat et al., 2014, Cordero et al., 2015, Petrov Fieril et al., 

2015). A meta-analysis conducted by da Silva et al. (2017) among 30 randomised 

controlled trials (RCTs), the standardised mean difference (SMD) in GWG was 

−1.11 kg (95% confidence interval (CI): −1.59 to −0.69), with women who 

performed physical activity than those women receiving standard care (da Silva et 

al., 2017). Similarly, high quality evidence, including from meta-analyses, suggests 

that physical activity interventions help prevent postpartum weight retention and 

accelerate the process of returning to pre-pregnancy weight (Lim et al., 2019, 

O’Toole et al., 2003, Østbye et al., 2009). 

  Another significant benefit of physical activity is its role in preventing 

gestational diabetes mellitus (GDM). GDM is associated with several maternal and 

foetal complications, both during pregnancy and labour, including a higher 

incidence of perinatal mortality and risk of type 2 diabetes mellitus post-childbirth 
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(Ceysens et al., 2006, Ouzounian and Elkayam, 2012). Physical activity improves 

insulin sensitivity and facilitates glycogen storage in skeletal muscle tissue and the 

liver, thereby reducing insulin resistance (Retnakaran et al., 2009, Russo et al., 

2015). A few studies, including a Cochrane review, report no association between 

physical activity and GDM, especially in overweight and obese women (Deierlein 

and Siega-Riz, 2012, Han et al., 2012, Van der Ploeg et al., 2011). However, other 

studies conducted on similar obese and overweight women show a significant 

influence of MVPA in improving insulin sensitivity and insulin response (van 

Poppel et al., 2013, Artal et al., 2007). This difference in findings can be attributed 

to the dissimilarity in researchers’ understanding of pre-gravid BMI levels acting as 

an assertive predictor of impaired blood glucose levels and using this as a 

hypothesis in their study (Bertolotto et al., 2010).   

 Other somatic health benefits of physical activity during pregnancy and 

postpartum are supporting healthy neonatal birth weight, increased pain tolerance 

during labour, reduced labour related complications, and reducing the risk of 

preeclampsia and preterm delivery (Sanabria-Martínez et al., 2015, Hegaard et al., 

2007a, Juhl et al., 2008, Sorensen et al., 2003, Nascimento et al., 2012, Oken et al., 

2006). The benefits of physical activity extend beyond pregnancy and postpartum in 

a way that an animal study shows maternal physical activity during pregnancy 

predisposes the offspring’s lifelong inclination for physical activity (Eclarinal et al., 

2016). 
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2.4.3 Psychological Benefits  

 As discussed earlier, pregnancy and postpartum engenders substantial 

psychological transition, with the commonest being depression and confusion 

(Slade et al., 2009, Howard and Croker, 2012). Around 15% of pregnant women 

experience some degree of depression or anxiety during their pregnancy 

(Poudevigne and O’Connor, 2006), and 15% of postpartum women fulfil the 

diagnostic criteria for a clinical diagnosis of postpartum depression (Dennis et al., 

2017, Woody et al., 2017).  

 Multiple evidence is available from the literature on the psychological 

wellbeing offered by regular physical activity. Longitudinal studies among pregnant 

and postpartum women demonstrate the effects of routine leisure-time physical 

activity in reducing stress, anxiety and depressive symptoms and improving their 

self-esteem and body image perception (Field, 2011, Petrov Fieril et al., 2014, 

Poudevigne and O’Connor, 2006). Attending a single exercise session of 50 minutes 

per week throughout pregnancy has been shown to significantly improve mood 

throughout the antenatal period and around puerperium (about six weeks 

immediately after childbirth) in comparison to women who do not attend such 

sessions (Guszkowska et al., 2013). 

 Meta-analysis evidence is available to show that low impact activities, which 

are generally considered safe in pregnancy (Larsson and Lindqvist, 2005), such as 

yoga, improve maternal fitness levels, along with a marked improvement in 

reducing stress and improving mood (Ng et al., 2019). This is a direct effect of 

physical activity accelerating serotonin secretion and inhibiting the production of 
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stress hormones such as cortisol and substance P (Field, 2011, Satyapriya et al., 

2013).   

2.4.4 Risk factors and contraindications  

 Physical activity is generally considered safe in pregnancy and postpartum 

(ACOG, 2015, UK CMO, 2019, Gaston and Cramp, 2011). However, concerns 

around performing high impact sporting activities, such as football, hockey, boxing, 

wrestling and other contact sports, due to increased risk of abdominal trauma have 

always existed (Artal and O’toole, 2003, Lewis, 2014, Wang and Apgar, 1998). 

There are also other risks in performing athletic level physical activity, such as 

muscle cramps, dehydration, hyperthermia and plasma electrolyte disturbances 

(Schramm and Predel, 2006, Schwellnus et al., 2008).  

  Furthermore, haemodynamically significant heart conditions including 

pulmonary valve atresia, tricuspid atresia, severe mitral stenosis, double outlet right 

ventricle, Ebstein’s anomaly, and other conditions, such as restrictive lung disease, 

cervical incompetence, risk of premature labour, placenta previa after 26 weeks of 

gestation, severe preeclampsia and severe anaemia, are categorised as absolute 

contra-indications of physical activity in pregnancy (Artal, 2016, Hinman et al., 

2015). These conditions pose a definitive risk to either or both maternal and foetal 

health, and hence women with these conditions are advised not to perform physical 

activity.  

The 2015 ACOG guidelines for physical activity and exercise during 

pregnancy and the postpartum period emphasises a thorough clinical evaluation to 

rule out any contraindications to physical activity before recommending an exercise 
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program to pregnant women (ACOG, 2015). In line with the available evidence that 

exercise during and after pregnancy is safe, several quantitative and qualitative 

research studies show that pregnant and postpartum women consider it safe to 

exercise (Petrov Fieril et al., 2014, Duncombe et al., 2009a, Mudd et al., 2009b). 

2.4.5 Physical Activity Recommendations in Pregnancy  

 Although various guidelines for physical activity during pregnancy exist 

(ACOG, 2015, Bell and Dooley, 2006, NICE, 2010), the 2019 UK Chief Medical 

Officers’ (UK CMO) physical activity guidelines have been taken up as the primary 

source in this literature review considering its general impact, popularity and clarity 

of evidence, and it is recent, and the UK focused. According to the UK CMO 

guidelines, physical activity can safely be recommended to women during 

pregnancy and the activity choices should reflect the pre-pregnancy activity levels 

(UK CMO, 2019). It is also important to include strengthening activities at least 

twice a week. The guidelines also suggest avoiding vigorous activity in previously 

inactive women.  

 The following figure (figure 2.1) is a one-page infographic produced by the 

UK CMO’s Physical Activity and Pregnancy Study to effectively communicate the 

guidelines for physical activity during pregnancy to the public.  
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Figure 2.1 Physical activity for women during pregnancy (UK CMO, 2019) 
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2.4.6 Physical Activity Recommendations during Postpartum  

According to the UK CMO’s Physical activity guidance, physical activity 

can be safely recommended to postpartum women and has no negative impact on 

breastfeeding (UK CMO, 2019). The timing of return to pre-pregnancy physical 

activity levels is often gradual and variable among postpartum women. This 

recovery varies according to personal clinical factors, environmental considerations 

and their pre-pregnancy physical and mental health condition such as “pre-existing 

medical conditions, antenatal psychological wellbeing, pre-pregnancy psychological 

vulnerability, type and mode of birth, postnatal support, feeding method, physical 

fitness and health, perineal strength including complaints of urinary incontinence, 

family relationships, newborn child’s health and return to work” (Burgio et al., 

2003, Leigh and Milgrom, 2008, McVeigh, 2000).  

Among postpartum populations, when there are no known complications and 

depending on the mode of delivery, physical activity can be resumed as soon as the 

woman is medically fit (Artal, 2016). There is no evidence available to show any 

adverse effects in relation to the rapid resumption of an exercise routine among 

postpartum women (Artal, 2016). The most commonly prescribed exercise to begin 

with in these women is pelvic floor exercises, which could be initiated in the 

immediate postpartum period (ACOG, 2015, UK CMO, 2019, Bell and Dooley, 

2006). The UK CMO guidelines advise postpartum women to carry out a minimum 

of 150 minutes of moderate intensity activity incorporating aerobic, pelvic floor 

exercise and muscle-strengthening activities (UK CMO, 2019). 
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Also, the guidelines suggest that after the 6-to-8-week postnatal check, and 

depending on the women’s preference, more intense activities can gradually be 

introduced to build up the intensity over a minimum period of 3 months (UK CMO, 

2019). The following figure (figure 2.2) is a one-page infographic produced by the 

UK CMO’s Physical Activity and Pregnancy Study to effectively communicate the 

guidelines for physical activity during the postpartum period to the public.   
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Figure 2.2 Physical activity for women after childbirth (UK CMO, 2019) 
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2.5 Physical Activity Determinants  

While designing an intervention that targets individuals and communities to 

adopt a physically active lifestyle, it is essential to understand the determinants of 

physical activity (Sallis et al., 2015), which will be discussed in detail in this 

section. In addition to understanding individual determinants, it becomes imperative 

to approach the concept of physical activity behaviour change from a 

socioecological perspective such as the individual’s relationship to family, culture, 

society and their broader life so that the physical activity intervention delivered to 

the individual has a positive impact and is sustainable  (Owen et al., 2010).  

Seefeldt et al. (2002) classify physical activity determinants as modifiable 

and non-modifiable factors. The former includes personal features such as 

knowledge levels and motivation, education and support, while non-modifiable 

factors are age, gender, race, ethnicity and health (Seefeldt et al., 2002). 

2.5.1 A Socioecological perspective  

 In order to provide a comprehensive description of the complex patterns of 

physical activity determinants, behaviour-specific models have been proposed 

(Owen et al., 2000). For example, ecological models that include the effect of the 

physical environment have also identified that social and organisational elements 

influence the wider environment and individual behaviour (Sallis and Owen, 1998, 

Sallis et al., 2015). The models used to describe physical activity determinants are 

complex and characterise physical activity behaviour as a result of several tiers of 

influence such as intrapersonal, interpersonal, community and legislative (Owen et 

al., 2000, Sallis et al., 2015, Downs et al., 2012).  
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 McLeroy et al. (1988) proposed an ecological model of categorising 

determinants of health behaviour under five factors. They are “intrapersonal factors 

(e. g. biological and psychological factors), interpersonal factors (e. g. family and 

social network and support systems such as friends, and peers), institutional factors 

(e. g. schools, health agencies, and companies), community factors (e. g. 

organisational, and informal networks), and public policy (local, state, and national 

laws and policies)” (McLeroy et al., 1988). However, this ecological model did not 

include the physical environmental factors, which was later added by Sallis and 

Owen (1998) to propose a more inclusive socioecological model (Sallis and Owen, 

1998). This newly proposed model provided a comprehensive framework that helps 

in understanding and altering intrapersonal, interpersonal, environmental, 

organisational, community, and policy’s leverage on physical activity determinants 

and health promotion (Owen et al., 2000, Sallis et al., 2015). Governmental 

organisations unavoidably guide the living environment and public health policy in 

terms of law and regulations. These physical surroundings and factors and their 

association between community members and their cultural scenarios contribute to 

entirely different changes in both groups and at an individual level (Casper, 2001). 

Figure 2.3 and Figure 2.4 provides a pictorial representation of the various levels of 

determinants that influence an individual’s physical activity behaviour and 

interventions that target increasing physical activity participation and health 

promotion.  
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Figure 2.3 – Illustration of the Socioecological framework showing individual’s 

environment influenced by factors within the nested layer but also 

interconnected by factors between layers. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.4 Multilevel determinants of physical activity in pregnant and 

postpartum women (Downs et al., 2012) 
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 The socioecological model explained above has since been evolved and 

further adapted by other researchers to explain physical activity determinants among 

pregnant and postpartum women (Evenson et al., 2009b, Foxcroft et al., 2011, 

Santos et al., 2014). Although several adaptations to the theory were made, the core 

nature of it is the dynamic inter-relations between the pregnant women and the 

environmental factors, resulting in actions and responses that determine their 

physical activity behaviour (Darling, 2007). According to Downs et al. (2012), 

within the socioecological framework, it is assumed that pregnant and postpartum 

women are more likely to engage in physical activity if they possess a positive 

perception of its importance, have the necessary knowledge and skills to perform 

physical activity and have adequate backing at the interpersonal and environmental 

levels (Downs et al., 2012).  

2.5.2 Individual determinants 

Most research on establishing physical activity determinants has focused 

only on identifying individual-level determinants (Amireault et al., 2013). Among 

the general population, several individual determinants influence physical activity, 

such as age, health status, working pattern, and marital status (Giles-Corti and 

Donovan, 2002). Of these factors, health status has been long associated as an 

influential determinant of physical activity. Several studies have established this 

relationship between general health statuses showing greater participation in 

physical activity by healthy individuals in comparison to those with poorer health 

(Carlin et al., 2017, Dishman et al., 1985, Crespo et al., 2000).  
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Lower socioeconomic status has also been found to be associated with lower 

levels of physical activity (Proper et al., 2007, Estabrooks et al., 2003). Conversely, 

very few studies have concluded that individual factors such as race and economic 

status are less important determinants of physical activity behaviour in comparison 

with quality of life, safe neighbourhood and employment status (He and Baker, 

2005, Amesty, 2003).  

Motivation is another significant individual-level determinant that 

profoundly impacts individuals’ physical activity behaviour (Biddle and Mutrie, 

2007). According to the UK Chief Medical Officer’s report on physical activity, an 

individual’s current involvement in physical activity is an indicator of their attitude 

and perception about their ability to carry out the activity and how and in what 

activities they would want to engage in (UK CMO, 2019).  

2.5.3 Environmental determinants  

 Environmental factors such as housing, community infrastructure and safe 

neighbourhoods have been established to influence the physical activity levels 

(Wendel‐Vos et al., 2007, Cunningham and Michael, 2004, Saelens et al., 2003). 

According to Handy et al. (2002), environmental correlates of physical activity are 

the built environment which facilitates physical activity at different levels of 

geography within the built environment (Handy et al., 2002). In order to create any 

population-wide intervention to increase physical activity levels, it is salient to 

consider the available environmental factors that may influence the individual’s 

physical activity participation (Sallis et al., 2000). 
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  Several systematic reviews conducted on the environmental determinants of 

physical activity have identified a number of factors, of which availability of 

facilities, the convenience of facilities and safe neighbourhoods have been shown to 

have a significantly positive association to physical activity levels (Cunningham and 

Michael, 2004, Saelens et al., 2003, Trost et al., 2002). Other factors such as 

pleasant walkways, aesthetic facilities, and convenience of public transport have 

also been identified to impact physical activity levels (Bauman and Bull, 2007, Van 

Cauwenberg et al., 2011).  However, a systematic review by Wendel‐Vos et al. 

(2007)  found that most of the environmental determinants included were not 

significantly associated with physical activity. This might suggest that there 

genuinely is no significant relationship between these factors and physical activity, 

or alternatively, they were not defined or measured accurately (Wendel‐Vos et al., 

2007). It is important to use standardised definitions of environmental factors while 

researching their impact on physical activity and use the most robust study design 

possible. 

2.5.4 Socio-environmental determinants 

 An individual’s social environment greatly influences physical activity 

behaviour as most of it takes place in the community and neighbourhood perimeter 

(Li et al., 2005, Booth et al., 2000). There is no clear definition of social 

environment; however, the social environment influences the health behaviour of 

individuals by determining standards and providing opportunities to involve in 

activities (Corrigan et al., 2004). 
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 Socio-environmental factors such as social support, social networks, peer 

physical activity levels are all proven to impact the physical activity behaviour of 

individuals (King et al., 2000). Few researchers argue that socio-environment 

factors are the same as interpersonal factors (Matson-Koffman et al., 2005); 

however, the social environment such as support and encouragement from friends 

and family fit better in the context of socio-environment factors than interpersonal 

factors and have an influence on physical activity participation (Sallis et al., 2015).  

2.6 Deprivation  

2.6.1 The English Indices of Deprivation 

 Since the 1970s, the Ministry of Housing, Communities, and Local 

Government has calculated measures of deprivation in England. The official 

measure is the Index of Multiple Deprivation (IMD) (Ministry of Housing, 2019). 

The IMD is one of the outputs that help establish the English Indices of Deprivation 

(IoD). This index broadly defines deprivation by including an array of living 

conditions. According to the Ministry of Housing (2019), “people are considered to 

be living in poverty if there is a clear deficit in their fiscal resources to meet their 

daily needs, while people are considered deprived if they lack any kind of resources, 

not just income” (Ministry of Housing, 2019).  

 The most recent official measure of deprivation in England is the English 

Indices of Deprivation 2019 (IoD2019), released in 2019 as an update to the 2015 

indices. The IoD2019 is calculated using 39 separate indicators, which are 

catalogued under seven domains of deprivation. These domains of deprivation are 

then combined and given appropriate weightage to compute the Index of Multiple 
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Deprivation (Ministry of Housing, 2019). Figure 2.5 is an infographic released as 

part of the IoD2019, which explains the seven domains of deprivation.  

 

 

 

Figure 2.5 – The seven domains of deprivation used to calculate IoD2019 

(Ministry of Housing, 2019) 
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 The IoD is calculated primarily to measure the relative distribution of 

deprivation at a small area level. For the purpose of a uniform IoD calculation, 

neighbourhoods are divided into Lower-Layer Super Output Areas (LSOA). 

“Lower-Layer Super Output Areas (LSOAs) are small areas designed to be 

of a similar population size, with an average of approximately 1,500 

residents or 650 households. There are 32,844 Lower-layer LSOAs in 

England. LSOAs are a standard statistical geography produced by the Office 

for National Statistics for the reporting of small area statistics” (Ministry of 

Housing, 2019) 

 The proportion of local authorities containing several LSOAs which are 

placed in the most deprived deciles has increased steadily in the past few iterations 

of the IMD, showing a trend of increased deprivation in England, which in turn may 

result in decreased physical activity participation among deprived communities. 

According to the IoD2019, around 61% of local authorities in England have at least 

one neighbourhood/LSOA in the most deprived decile (Ministry of Housing, 2019). 

Figure 2.6 shows a graphical illustration of this proportion of local authorities with 

at least one most deprived LSOA.     
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Figure 2.6 - Proportion of local authorities with at least one most deprived 

LSOA (Ministry of Housing, 2019) 
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The following figure (Figure 2.7) provides an overview of the geographical 

spread of deprivation among the 32,844 neighbourhoods.  

 

Figure 2.7 – Map showing the distribution of IMD2019 by LSOAs in England  

(Ministry of Housing, 2019) 
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 To calculate the IMD2019 and summarise the deprived local authorities, 

three measures are used – average rank, average score and proportion of most 

deprived 10% LSOAs in the local authorities. The former (rank) measure sums up 

the average deprivation, based on the population-weighted ranks of all LSOAs in it, 

while the average score uses the domain scores of neighbourhoods in the local 

authority (Ministry of Housing, 2019). As per these measures, Blackpool is the most 

deprived local authority based on the average rank and score, while Middlesbrough 

is the most deprived local authority based on the proportion of most deprived 10% 

LSOAs contained within (Ministry of Housing, 2019). Table 2.1 lists the ten most 

deprived local authorities based on these scores.  

Table 2.1 – Most deprived local authorities based on the IMD2019 measures  

(Ministry of Housing, 2019) 
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2.6.2 Health Inequality 

  In the year 1948, the World Health Organisation (WHO) defined 

health as “a state of complete physical, social and mental well-being, and not 

merely the absence of disease or infirmity” (Callahan, 1973). This is a holistic 

approach to health with due attention to physical, mental, and social factors. Recent 

researchers have firmly established the relationship between individual, 

environmental, social and political factors and health status (Edelman et al., 2017, 

Keleher and Murphy, 2004).  

 Several structural factors such as availability of nutritious food, sheltering 

facilities, environmental hazards, availability of local facilities to exercise, local 

health care providers and working conditions are established as potential 

determinants of health (Adler and Stewart, 2010, Evans and Kantrowitz, 2002, 

Baker, 2014). Health disparities are found to be caused by disparities in 

socioeconomic status (Adler and Stewart, 2010, Baker, 2014).  

 Income is closely associated with socioeconomic status and individual health 

by impacting the aforementioned structural factors. Income is an indicator of a 

person’s purchasing ability and health, and it is doubtlessly associated with better 

health by providing better resources and income that allow for more health 

expenditure, such as access to better health care (Baker, 2014). However, income 

has a profound impact on health above accessing better health care, as there are 

reports of continuing health inequalities in countries that have socialised health care 

systems (Galobardes et al., 2006, Herd et al., 2007).  
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 Although income is a reliable indicator of socioeconomic status and thereby 

a predictor of health inequality, Stronks et al. (1998) suggest that low income is not 

solely responsible for health inequality, but other behavioural, material and 

psychological risk factors that are prevalent among deprived communities such as 

education levels, culture, inadequate health care facilities, attitude towards healthy 

behaviour, acceptance of health promotion activities and occupation, are direct and 

indirect mechanisms that result in health inequality (Stronks et al., 1998). Recent 

studies and reports also confirm this claim of social factors that arise due to 

deprivation resulting in health inequality (Braveman and Gruskin, 2003, Marmot, 

2001, Marmot, 2020). 

 The Marmot review, produced as an outcome of the Strategic Review of 

Health Inequalities in England, which the UK government commissioned in the year 

2010, highlights the necessity to act on the social determinants of health, thereby 

addressing health inequalities and the social element of health outcomes (Marmot et 

al., 2010). According to this review, health inequality is widely prevalent in the UK 

and is concentrated among pockets of deprived communities. In order to reduce this 

inequality, the wider determinants of health, such as the social and environmental 

factors, must be addressed by effective and appropriate policies and expenditures 

(Marmot et al., 2010).  

 However, after ten years of the Marmot review, inequalities have widened, 

and Marmot (2020) comments that “if health stopped improving, then society must 

have stopped improving”, indicating that health has stopped improving, and health 

inequalities are growing wide (Marmot, 2020). A more recent report published by  
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Public Health England, which elaborates on the impact of COVID 19 on Black, 

Asian and Minority Ethnic (BAME) groups, confirms the presence of health 

inequalities that predisposes certain groups of people to contract the COVID 19 

disease, especially among BAME communities (PHE, 2020).  

2.6.3 Deprivation in Pregnancy and Postpartum 

 Pregnancy is a complex phase of life in a woman where she experiences 

several temporary and permanent physical, mental and social changes and has to 

adjust for the same (Bibring, 1959). Deprivation brings in an array of effects on 

pregnant women’s physical and mental health. Literature showing the negative 

effects of deprivation on the health and wellbeing of pregnant women is abundant 

(Agyemang et al., 2009, BO et al., 2002, Jonas et al., 1992, Kim et al., 2018a, Park 

et al., 2011, Peacock et al., 1995a, Stephansson et al., 2001a).  

Low socioeconomic status heightens the incidence and severity of many 

health conditions for which pregnant women are already at risk. Studies have 

established a strong association between deprivation and many maternal conditions, 

including increased incidence of gestational diabetes mellitus, poor insulin 

sensitivity, higher chances of preterm delivery, increased incidence of stillbirth, 

raised risk of perinatal infections and increased antenatal and postnatal weight gain 

(BO et al., 2002, Kim et al., 2018a, Peacock et al., 1995a, Stephansson et al., 

2001a). 

Several studies have found deprivation to negatively affect preeclampsia in 

pregnant women (Clausen et al., 2006, Haelterman et al., 2003, Tanaka et al., 2007, 

Silva et al., 2008a). However, this claim has been refuted by a few other studies that 
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state preeclampsia as a plain physiological aberration and socioeconomic status 

playing no role in its incidence (Lawlor et al., 2005, Parazzini et al., 1996). 

 Among postpartum women living in deprived communities, access to 

efficient postnatal care is a considerable issue. A large-scale survey study among 

200,000 postpartum women conducted by Singh et al. (2012) shows a significant 

relationship between socioeconomic inequalities and access to postnatal care, 

thereby establishing the impact of deprivation in postpartum women (Singh et al., 

2012).  

 In addition, postpartum women from deprived communities are at a higher 

risk of exhibiting symptoms of postpartum depression (Dearing et al., 2004, Segre 

et al., 2007). Deprivation also poses several other physical and psychological risks 

in postpartum women, such as low or nil social support, more likelihood of single 

parents, difficulties in breastfeeding, increased partner violence rates and difficulty 

in adjusting to their parenting roles (Landy et al., 2008, Raisler, 2000, Goodwin et 

al., 2000, Harrykissoon et al., 2002, Copeland and Harbaugh, 2004). This also 

supports the earlier claim about deprivation being one of the socioecological 

determinants of physical activity. 

2.6.4 Deprivation and Participation in Physical Activity  

 As seen above in the individual determinants section, socioeconomic status 

has been well established as one of the determinants of physical activity. Various 

researchers agree that the economic aspect of social class is an important influencer 

of sporting and leisure-time physical activity behaviour by influencing an 

individual’s attitudes and preferences (Collins, 2003, Kilpatrick et al., 2003, Legh-
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Jones and Moore, 2012). Especially in young adults, early experience of social class 

and deprivation determines their attitude towards physical activity behaviour, 

thereby instilling a lifelong behaviour change (Novak et al., 2016).  

A study conducted among older adults in New Zealand concluded that self-

reported physical activity was significantly lower in residents of a community with 

higher deprivation in comparison to a similar community from a low deprivation 

area (Annear et al., 2009). However, a limitation of the study is that self-reported 

activity, especially such as shopping and other household chores, are difficult to 

calculate with precision (Harris et al., 2009). In contrast, a study by Fox et al. 

(2011) in the UK among a different population (240 older adults) residing in 

deprived communities used pedometers to measure the physical activity levels. The 

study made univariate associations between physical activity and the level of 

neighbourhood deprivation using regression models and concluded that participants 

in deprived neighbourhoods are less physically active than those in affluent 

neighbourhoods (Fox et al., 2011). Thus, findings from studies using both 

subjective and objectively measured physical activity reaffirms the negative impact 

of deprivation on physical activity.   

 Another study in the UK surveyed 6821 residents in Bristol to understand the 

relationship between deprivation and physical activity (Jones et al., 2009). 

Interestingly, the results revealed that residents in deprived areas, although living 

closer to greenspaces, reported poorer accessibility and safety issues, resulting in a 

lower physical activity participation compared to residents from affluent 

neighbourhoods  (Jones et al., 2009). The study concluded that physical activity 
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behaviour and perceived safety and accessibility is influenced by deprivation (Jones 

et al., 2009). 

 Apart from reducing physical activity participation in adults and young 

adults, deprivation is associated with lower physical activity levels and its resulting 

consequences, such as weight retention in postpartum women (Shrewsbury et al., 

2009). Studies show that postpartum women belonging to ethnic minorities such as 

Latinas, Hispanics, African-Americans and Indian-Americans who reside in 

deprived neighbourhoods tend to show much lower participation in physical activity 

in comparison to their white counterparts (Blum et al., 2004, Guardino et al., 2018, 

Shakeel et al., 2018).  

2.7 Physical Activity Promotion 

2.7.1 Among Pregnancy and Postpartum  

 According to a cross-sectional study among 3,868 pregnant women in 

Sweden, pregnancy is a suitable phase of a women’s life to encourage and adopt a 

healthy lifestyle, as they are readily receptive to health messages during pregnancy 

(Lindqvist et al., 2017). Health professionals need to utilise this window of 

opportunity to encourage women to start engaging in physical activity or to be more 

active. Several physical activity interventions during pregnancy and postpartum 

have been developed to assist in this purpose. However, the UK National Institute 

for Health and Care Excellence (NICE) considers that many of these interventions 

have no proven long-term effectiveness. (NICE, 2009). Therefore, NICE suggests 

that high quality inclusive research must be conducted in order to provide evidence 

to create research-informed physical activity interventions (NICE, 2009). 
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 Trials of interventions to increase physical activity levels during pregnancy 

and the postpartum period have included a range of approaches, such as supervised 

exercise classes (Ozdemir et al., 2015, Barakat et al., 2008, Ruiz et al., 2013), 

aquatic exercises (da Silva et al., 2013, Smith and Michel, 2006), stretching and 

toning exercises (Yeo, 2010, Yeo et al., 2008), walking (Connolly et al., 2019, 

Taniguchi and Sato, 2016), pelvic floor muscle exercises (Eggen et al., 2012, Kluge 

et al., 2011, Miquelutti et al., 2013), aerobic dance (Haakstad et al., 2018), mobile 

applications (Choi et al., 2016, Hussain et al., 2020), providing DVDs with 

exercises to do at home, and individual face to face exercise classes.  

 Though such extensive literature exists on physical activity interventions in 

pregnancy and postpartum, most of the studies are conducted not with the primary 

aim of increasing physical activity participation but to assess the effectiveness of 

activity on producing positive effects on health status such as gestational weight 

gain, gestational diabetes mellitus, pregnancy-induced hypertension, preeclampsia, 

low back pain, postpartum depression, and labour related complications (Cramp and 

Brawley, 2009, Ferrara et al., 2011, Huang et al., 2011, Hui et al., 2006, Luoto et 

al., 2011, Weissgerber et al., 2004, Simmons et al., 2017, Poyatos‐León et al., 

2017). Studies for which an increase in physical activity during pregnancy and 

postpartum as the primary outcome are sparse (Johnson, 2010, Albright et al., 2009, 

Fahrenwald et al., 2004). However, a systematic review by Pearce et al. (2013) 

concluded that most of the interventions that targeted pregnant women’s activity 

levels were not associated with positive outcomes (Pearce et al., 2013), indicating 

that further evidence-based interventions must be designed in order to produce 

positive and sustained effects. 
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2.7.2 Among Deprived Communities  

 In addition to interventions targeting pregnant and post-partum women, 

community interventions have been developed that target deprived areas, including 

young mums living in these communities. With the help of limited resources, 

community-based interventions help to create a range of health behaviour changes 

in a large number of participants (Bopp and Fallon, 2008, Garrett et al., 2011, 

Harding et al., 2006). These interventions are generally designed to be multi-

dimensional and have an inclusive approach (Carson et al., 2011).  

Similar to those interventions used among pregnant and postpartum women, 

interventions targeted at communities use several strategies, such as mass 

communications like posters, flyers and websites, face-to-face counselling by health 

professionals, identifying delivery partners who are typically community-based 

organisations, use of community-based facilities, bringing changes to the built 

environment, and creating social networks (Bopp and Fallon, 2008, Merzel and 

D’Afflitti, 2003, Mummery and Brown, 2009). These techniques have ensured that 

the community at interest engages in the intervention and brings about a positive 

behaviour change (King et al., 2011). However, their success is equivocal, as 

discussed below. Such a community-based intervention approach is well 

documented to be effective when concerned about physical activity (Ganann et al., 

2012), especially in low socioeconomic groups with unique needs and barriers to 

physical activity participation (Cleland et al., 2013). 
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A systematic review by Everson-Hock et al. (2013) assessed the 

effectiveness and acceptability of community-based physical activity interventions 

among deprived neighbourhoods in the UK. A total of 35 research studies were 

included in the review, of which 23 were qualitative, nine quantitative and three 

mixed methods (Everson-Hock et al., 2013). The review found inconclusive 

evidence on the effectiveness of physical activity interventions in increasing activity 

levels and wellbeing among residents from deprived neighbourhoods. However, the 

qualitative studies included in the review gave valuable insight into these 

inconclusive quantitative findings (Everson-Hock et al., 2013). Briefly, the 

qualitative findings revealed that the quantitative intervention studies did not 

address all the barriers and facilitators for physical activity participation, thereby 

resulting in a lack of participation and absence of health behaviour change 

(Everson-Hock et al., 2013). Findings from the review suggest that key workers 

who deliver the interventions must be knowledgeable and understand the 

community, and interventions need to be enjoyable, creative and promote social 

inclusion. 

An evaluation of the UK public health program ‘Change 4 Life’ that was 

intended to provide parents with the support and tools they need to make healthier 

choices for their families found that the programme did not achieve significant 

physical activity or dietary changes among deprived communities, despite having a 

positive impact on other domains such as child screen time in low socioeconomic 

groups (Croker et al., 2012).  
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2.7.3 Theories of behaviour change  

 There appears to be an evident gap between pregnant women’s actual 

intentions and behaviour as they are strongly motivated to improve their health 

behaviours during pregnancy, including their physical activity pattern (Gaston and 

Cramp, 2011). This has been attributed to the challenge of making a lifestyle 

change, and it has been noted that antenatal advice alone is not sufficient to support 

women to make these changes (Ferrari et al., 2013). Women may need more support 

and framework in the form of interventions in order to make positive changes in 

their health behaviour (Cioffi et al., 2010, Sampselle et al., 1999). Several health 

psychologists argue that it is valuable for interventions that promote and increase 

physical activity levels in pregnant and postpartum women to be designed in line 

with a behaviour change theory (Michie and Johnston, 2012, Williams and French, 

2011).  

The following section provides a brief outline of a few selected theories of 

behaviour change that are widely used in designing interventions targeting a change 

in physical activity participation (Williams and French, 2011).  

2.7.3.1 Social Learning Theory 

 Social Learning Theory (SLT), which Albert Bandura developed in 1977, 

proposes the process of observed learning, which is influenced by the environmental 

elements of behaviour change (Bandura and McClelland, 1977). In this theory, he 

not only suggests the environment affecting an individual’s behaviour, but also the 

mechanism of repeated and group behaviour bringing about a positive or negative 

change in the environment (Bandura and McClelland, 1977). This SLT has since 
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been widely applied in a range of academic fields, such as health care promotion, 

criminology and education, due to its versatile applicability (Akers, 2011, Bandura, 

2001, Parcel and Baranowski, 1981). 

 According to Bandura and McClelland (1977), behaviours are influenced by 

the process of observation-imitation-modelling. Of these three, modelling becomes 

a key process where a person identifies themselves with a model in order to 

replicate the behaviour (Bandura and McClelland, 1977). Effective modelling is 

determined by four basic requirements: attention, retention, reproduction and 

motivation (Bandura and McClelland, 1977). In order to establish a new behaviour, 

attention during learning is key, which is then remembered (retention), followed by 

repeating the learned behaviour (reproduction). Bandura and McClelland (1977) 

argue it is only by frequent reproduction that a behaviour change is established. 

However, these first three key steps to establish a health behaviour becomes futile 

without motivation. A behaviour change only occurs when the three steps of 

attention, retention and reproduction are repeated frequently with sufficient drive 

(motivation) from the individual.  

 Later in 1986, Bandura added two other elements to the SLT, “self-

regulation and self-efficacy”, and renamed SLT as Social Cognitive Theory (SCT) 

(Bandura, 1986). This SCT adds a new dimension of emphasis on an individual’s 

cognition of the proposed health behaviour change. However, a major limitation of 

the SCT is that this theory proposes intent as a key element for behaviour change 

but does not take into account the “non-volitional control of behaviours” such as 

emotion and habit, which have a strong impact on converting the intent into a 
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behaviour (Thirlaway and Upton, 2009). Other theories such as the theory of 

planned behaviour discussed below addressed this limitation and accounted for 

attitudes including emotion and habit (Ajzen, 1991). 

2.7.3.2 Theory of Planned behaviour 

 Ajzen (1985) argued in his Theory of Planned Behaviour (TPB) that 

behaviour change is directly influenced by an intention to perform the behaviour 

(Ajzen, 1985). According to TPB, “attitude, subjective norms and perceived 

behavioural control” are three core constructs that can be used to predict an 

individual’s intention to practise a behaviour (Ajzen, 1985). Of these three 

constructs of TPB, attitude is determined by beliefs about the behaviour in context 

and the person’s expectations about the outcome; subjective norms or pressure is 

influenced by normative belief (expectations by others) and motivation; and the 

final construct – perceived behavioural control is the most predictive, as it foretells 

both intents of behaviour and actual behaviour (Ajzen, 1985, Ajzen, 1991). 

 According to TPB, the difference between intention and actual behaviour 

occurs when people fail to accurately anticipate the situation where they need to 

perform the new behaviour (Ajzen, 1985). For example, an individual would have 

allocated resources and time every day to perform a specific exercise in their house. 

Still, while visiting a family member’s house for a holiday, they may not have the 

same resource to perform that physical activity. They may not have made adequate 

provisions by anticipating this event in advance. Further iterations of TPB suggest 

that incorporating implementation plans such as “what if - then” into the 
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interventions and goals will help an individual successfully practice a new 

behaviour at any eventuality (Webb and Sheeran, 2007).  

Similar to SLT, health psychologists critique the non-consideration of 

variables, such as emotions and habit, as a drawback of the TPB (Perugini and 

Bagozzi, 2001). However, the initial argument by Azjen suggested that experience 

and habits are key elements in one of the three constructs of TPB – perceived 

behavioural control, thereby giving some consideration to emotions and habits 

(Ajzen, 1985, Ajzen, 1991).  

2.7.3.3 Motivation 

 Though motivation is an integral element of many of the theories of 

behavioural change, it on itself qualifies as a distinctive theory of behaviour change 

(Peters, 2015). Motivation is defined as the process through which a person begins, 

steers, and maintains a behaviour targeted towards a goal (Dixon, 2008). According 

to Michie et al. (2011), motivation is key to intent and behaviour change and helps 

an individual to achieve and maintain behaviour change successfully. Motivation 

can be divided into intrinsic and extrinsic motivation (Deci and Ryan, 2004). When 

the motivation is a result of an individual’s interest or enjoyment of behaviour and 

comes from within an individual without any external involvement, it is defined as 

intrinsic motivation (Deci and Ryan, 2004). When motivation to behaviour change 

is caused by external factors such as incentives and other benefits, it is classed as 

extrinsic motivation (Deci and Ryan, 2004).  

 Although intrinsic and extrinsic motivation is distinct from each other, in 

many instances where a successful health behaviour change ensues, they overlap 
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with each other. For example, in interventions targeting physical activity and 

extrinsic motivation in the form of incentives or other benefits, an individual learns 

to enjoy and feel good about being active and their performance, thereby generating 

an intrinsic motivation to continue that health behaviour. Behaviour change is 

guided on many occasions by a combination of several motivating factors, and it is 

not easy to categorise them as intrinsic and extrinsic (Stockdale et al., 2010). 

Therefore, motivation should be viewed with a dynamic perspective, where the 

sense of self-efficacy can enhance it. When combined with other theories of 

behaviour change, it can produce positive changes (Michie et al., 2011).  

2.7.3.4 Behaviour Change Wheel 

 The Behaviour Change Wheel (BCW) is a recently developed, systematic 

taxonomy of behaviour change, which characterises behaviour change through 

specific techniques and contextualising factors to produce the change. This system 

was developed from a systematic review that analysed 19 different frameworks of 

behaviour change (Michie et al., 2011). The following figure shows the BCW and 

its components (Figure 2.8). The wheel consists of a hub that identifies the sources 

of behaviour for which an intervention is designed, and surrounding it, there are two 

layers (Michie et al., 2011). The hub is designed based on the COM-B model, i.e. 

capability, opportunity and motivation. Capability is the individual's physical and 

mental capacity to engage in the activity of interest, while motivation is the mental 

process that drives the person towards producing a direct behaviour change, and 

opportunity is the factors that lie outside the individual that enables the person to 

achieve the concerned behaviour (Michie et al., 2011). The inner layer surrounding 
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the hub consists of nine intervention functions to choose from. The outer layer or 

the rim of the wheel identifies seven policy categories that may help deliver the 

intervention functions (Michie et al., 2011). 

 

Figure 2.8 – The Behaviour Change Wheel (Michie et al., 2011) 

 The BCW was developed as an evidence-based tool that allows researchers 

from different backgrounds to design and select interventions and policies relevant 

to the nature of the behaviour and the mechanisms that need change to bring about 

the desired behaviour change. Since the introduction of BCW, several successful 

interventions have been designed with the help of it across many disciplines for a 

range of behaviour changes, including smoking cessation, promoting a healthy 

workplace, improving medication adherence and even assessing national policy on 
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physical activity (Barker et al., 2016, Chiang et al., 2018, Fulton et al., 2016, Gould 

et al., 2017, Munir et al., 2018, Seppälä et al., 2018). 

2.7.3.5 Theories of behaviour change – application in pregnancy and 

postpartum 

 As discussed earlier, pregnancy is a time in the life course where women are 

motivated to improve their health behaviours, and it is considered as a “teachable 

moment” (McBride et al., 2003, Phelan, 2010). Several studies have established an 

association between pregnancy and a positive behaviour change, such as smoking 

cessation, cutting down on alcohol intake and healthy eating (Hillier and Olander, 

2017, McBride et al., 2003, Brown, 2016). However, reports suggest that these 

changes are not sustained in most women, and they return to their previous 

behaviours (Brown, 2016, Team).  

 In order to bring about a sustainable and meaningful change in health 

behaviour in women during pregnancy and postpartum, it is vital to design and 

implement effective interventions that are based on relevant concepts of behaviour 

change. The UK Medical Research Council (UK MRC) recommends designing 

interventions backed by robust theory, as this increases the likelihood of the 

intervention being effective (Brug et al., 2005, Craig et al., 2008). Optimal 

behaviour change techniques that are necessary to support a positive change in 

physical activity behaviour have been debated in the literature (Williams and 

French, 2011). A systematic review of 14 high quality studies conducted by Currie 

et al. (2013a) concluded that physical activity interventions that are designed with 
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behaviour change techniques at their core have a positive effect on (i.e. reduce) the 

decline in activity levels throughout pregnancy (Currie et al., 2013a). 

 Similarly, another meta-analysis of 14 randomised controlled trials gave 

conclusive evidence on the effectiveness of behaviour change techniques, such as 

goal setting and theory of planned behaviour, in increasing activity levels of 

postpartum women (Gilinsky et al., 2015). These findings signify the relevance and 

purpose of designing a physical activity intervention for pregnant and postpartum 

women that is backed by the concepts of behaviour change theories.  
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2.8 Conclusion 

This chapter has summarised the available literature on the health benefits of 

physical activity for the general population and pregnant and postpartum women in 

particular; the relationship between socio-economic deprivation and physical 

activity level, illustrating the need to target pregnant and postpartum women living 

in areas of high deprivation for intervention to increase their physical activity; and 

the need for effective interventions to support pregnant and postpartum women to 

be sufficiently physically active to reap the associated health benefits to be 

underpinned by behaviour change theory.  

The information from this literature review will also guide a robust 

interpretation of the findings from this PhD research, which will come together to 

guide the choice of elements to consider when developing a targeted PA 

intervention for pregnant and post-partum women living in deprived communities. 

With this information as a preamble, the following chapter will give a 

comprehensive overview of the various research methods that are used in this PhD. 
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CHAPTER 3 - Methodology 
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3.1 Summary 

Several research activities were carried out using methods, such as 

qualitative research and systematic reviews, to meet the overall PhD objectives. 

This chapter will present an overview of the two different research methodologies 

used as part of this PhD. A brief background on choosing the geographical area to 

carry out this project is first presented. Next, a discussion on the various research 

paradigms and the philosophical approach that the researcher subscribes to for the 

purpose of this research is provided. Following this, justification for selecting a 

particular research method to answer the research objective and its literature is 

highlighted.   

Further methodological details such as procedures related to ethical 

approval, participant characteristics, and the process involving participant 

recruitment and data collection for the individual research elements will be provided 

in detail in separate chapters later in this thesis (Ch. 4, 5, 6 & 7).  
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3.2 Selection of project site 

 To complement this PhD project’s primary objective, which is to develop an 

intervention to improve the physical activity levels in pregnant and postpartum 

women living in deprived communities, the research elements were designed to be 

conducted among participants who share similar characteristics. While it is 

relatively accessible to recruit pregnant and postpartum women for the study, the 

goal was to include participants in communities that face high levels of deprivation, 

thereby enabling the findings from this study to be generalisable to women living in 

similar communities across the UK.  

The institution that hosts this project – Teesside University, is situated in 

Middlesbrough, the most deprived local authority based on the proportion of most 

deprived 10% lower-layer super output area (LSOA) contained within England 

(Ministry of Housing, 2019). This factor made it accessible to the team for planning 

and recruiting participants for the PhD’s various research activities. Middlesbrough 

and the neighbouring local authorities of Darlington and Redcar and Cleveland, 

which contain neighbourhoods/LSOAs placed in the most deprived 10% 

neighbourhoods nationally, were selected as locations to recruit participants and 

conduct this research study due to ease of access and level of deprivation.  

3.3 Research Philosophy 

The most common beliefs and assumptions within a research environment 

are collectively called research paradigms and, in reality, are formed of four 

components – ontology, epistemology, methodology and methods (Johannesson and 

Perjons, 2014). Questions such as ‘what exists, what is real’ are examples of 
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ontology which is concerned about the reality of things, while epistemology deals 

with the knowledge by asking questions such as “how do people know what they 

know” (Scotland, 2012). By understanding these two concepts of what and how the 

next steps of conducting research using a standardised methodology and the 

relevant methods could be achieved.  

Positivism and interpretivism are two of the most established philosophical 

perspectives or research paradigms (Johannesson and Perjons, 2014). A positivist 

paradigm of exploring is rooted in the idea that one can best understand behaviour 

through observation (Caldwell, 2015, Pawlikowski et al., 2018). In other words, 

only objective facts can form the foundation for knowledge. A positivist approach is 

based on a real and objective interpretation of the available data and hence regulates 

the knowledge generated with the help of quantification by using experimental 

research designs, quantitative methodologies and statistical interpretation. This 

enhances precision in the description of the parameters and the discernment of the 

relationship among them (Caldwell, 2015). 

To the contrary, interpretivism values people's personal opinions and 

intuitive beliefs to provide new knowledge (Byrne, 1998, Potrac et al., 2014). 

According to interpretivists, systematic and clear-cut answers to intricate human 

problems do not exist, and they need to be constructed by each individual as they 

experience a phenomenon (Byrne, 1998). Following an interpretivist approach to 

research, inductive approaches would be used, in which the researcher makes no 

assumptions about a phenomenon but derives his theories from the data, which are 

grounded in the experiences of individuals (Schaffer, 2015). 
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3.4 The Researcher’s Stance  

 To understand a work from the researcher’s lens, it is essential to recognise 

the researcher’s own ontological and epistemological approach to the question. This 

would even provide much-needed justifications on the methodological selection and 

the methods used in the execution. The researcher being a clinician by background, 

was more comfortable using positivist approaches for the reviews including using 

standardised procedures and checklists for minimising data ambiguity. However, 

using qualitative research methods, became more aware of interpretivist approaches, 

that challenges the positivist approaches and standard checklists and embrace data 

ambiguity. Though this is a major challenge that prevails in the field of health 

research, the researcher adheres to a more pragmatic approach and subscribes to 

both interpretivist and positivist research paradigms. The reason being the 

researcher strongly believes that not all questions could be answered quantitatively, 

and not every problem could be solved by understanding individuals’ views, 

experiences, and opinions. There are certain instances where research must include 

elements from both the research paradigms in order to adequately and perfectly 

answer the research questions. The PhD researcher declares to this mixed approach 

to answering the questions set out in this current PhD study.  

3.5 Research Approach 

In this PhD study, a mixed-method approach is employed using two different 

research methodologies – qualitative research and systematic reviews. In order to 

answer the research questions thoroughly and to the point, these two different 

techniques were selected. Further explanations on the methods chosen are made 
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above in this chapter. As part of the project, qualitative data collected using 

interviews and focus groups among potential users of the intervention provide an 

overarching approach in answering a few of the research objectives that were set out 

to explore the beliefs and attitudes of participants. In addition, the systematic 

reviews of the scientific literature conducted as part of the project have provided a 

clear portrait of physical activity interventions used in already active pregnant and 

postpartum women and pregnant and postpartum women living in deprived 

communities.  

A pragmatic decision could be made by combining the systematic review 

findings that carry a positivist approach to the research objectives and the findings 

from the qualitative studies that adhere to interpretivism. This novel combination of 

methods carried out in this research provided richer data on what an ideal 

intervention should look like using mixed method techniques.  

3.6 Using Qualitative Methods 

 In order to identify the barriers and facilitators for physical activity in 

already active women during pregnancy and postpartum (research objectives no.2) 

and to explore the perceived enablers, barriers, and experiences of physical activity 

among pregnant and postpartum women living in deprived communities who do not 

engage in regular physical activity (research objective no.5), qualitative research 

methods were chosen, justification for which will be discussed in this section. As 

mentioned earlier, the procedural details related to the individual qualitative 

research elements will be discussed in the concerning chapters (Ch.4 & 6), while 
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this section will expand the literature around qualitative research, its advantages and 

disadvantages and its applicability in the context of the current research objectives.  

Qualitative research can be carried out using various methods, and it 

involves an interpretive and naturalistic accession to the subject matter under 

discussion. Also, by observing things in their natural settings, qualitative 

researchers try to decipher the phenomena in terms of their real meanings (Anastas, 

2004a). Qualitative research comprises of using and collecting a variety of 

techniques, empirical materials and information such as interviews, life stories, case 

studies, personal experiences, texts that are observational or historical or 

interactional and visual – all of which characterise routine yet significant moments 

and meanings in an individuals’ life (Anastas, 2004a, Guba et al., 1994). This 

research method is inquiring in nature and is helpful, especially when the researcher 

is unaware of the variables to be studied. Such an approach is essential when the 

research topic is fairly new and has not been addressed in its entirety earlier, or 

when the existing concepts and findings around the subject are irrelevant to the 

group which is being studied (Creswell, 2002, Morse, 1991a).  

Understanding the borders of evidence-based practice not just signifies a 

failure of research evidence but throws light on the fact that different research 

questions need different methods of research to obtain answers (Green and Britten, 

1998). In this PhD project, the qualitative research method is employed in two 

instances where the research question needs exploration of the participants’ beliefs, 

attitudes and expectations, which cannot be better achieved using quantitative 

research methods. The qualitative method helps bridge the gap between public 
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health practice and scientific evidence (Jack, 2006). Results from such research help 

furnish public health practitioners with rich evidence, thereby helping them 

overcome the impediments in using evidence-based research (Jack, 2006). Also, by 

using qualitative methods and by listening and researching individuals’ experiences 

and beliefs, physical activity interventions targeted at them could be enhanced. This 

will serve as a tool to enable the practitioners to interpret individuals’ understanding 

and beliefs of their limitations and expectations, allowing researchers to generate 

new models and theories and bridge the gap between quantitative and qualitative 

research methods (Ohman, 2005). 

The significance of qualitative research methods is dependent on their 

capacity to systematically seek the types of questions and research topics that may 

not be quickly answered by other experimental methods such as surveys and 

questionnaires (Green and Britten, 1998). Yet, to most clinical researchers, 

qualitative research would give an impression of unscientific and unreliable 

research design. Similar to quantitative methods, when added with public health 

experience, qualitative research methods such as personal observation, self-

reflection, and acumen help convert scientific results into successful public-facing 

interventions  by providing useful implementation data, particularly when trying to 

understand context and implementation processes and interactions between 

stakeholders. Similarly, personal experience is criticised as being vague and a weak 

basis for scientific decisions. However, senior researchers in the field of public 

health and primary care consider that personal experiences are strong persuaders 

than scientific publications in changing various aspects of healthcare (Greenhalgh et 

al., 2016).  
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Qualitative research methods intend to develop fresh knowledge based on 

participants’ beliefs and experiences rather than on pre-defined, testable hypotheses. 

It is more often inductive and interpretative in nature. However, realist qualitative 

evaluation can be hypothesis-driven where they can be employed in developing and 

testing programme theories. The components within this research method are 

flexible and iterative, thereby giving way for new ideas throughout the research and 

requiring the researcher to change and adapt continuously in line with the emerging 

themes (Creswell and Creswell, 2017). As the outcomes of interventions targeting 

the physical activity behaviours of participants, as in this PhD research, are 

dependent to an extent on their attitudes, thoughts and motivation, and the entire 

experimentation in itself relies on social interaction, qualitative research design is 

most suitable to explore, develop and improve such interventions (Ohman, 2005). 

Again, evaluation of such interventions is also carried out using quantitative 

methods; however, as mentioned above, qualitative research techniques provide in-

depth data particularly when the associated behaviours and motivations are 

currently less explored.  

Despite all these strengths that are attributed to qualitative research design in 

public health, bias is one of the most common limitations put forward (Collier and 

Mahoney, 1996). However, researchers argue that qualitative research is subjective 

and reflexive in general and agree that concepts such as rigour and trustworthiness 

are more pertinent in avoiding bias (Galdas, 2017). Also, a host of techniques such 

as maintaining internal validity, reliability and external validity for upholding these 

bias-prevention concepts have been developed and written about extensively (Mays 
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and Pope, 1995, Galdas, 2017), and the individual chapters in this thesis will discuss 

them accordingly.  

To achieve research objectives number 2 and 3 (Chapter 1), focus group 

discussions were selected and to answer research objective number 5 (Chapter 5), 

individual interviews were chosen. Both focus group discussions and interviews are 

ideally suited for exploring the complexity around lifestyle behaviours within the 

context of lived experience (Rabiee, 2004). They also explore ways to encourage 

the participants to positively engage with the research process and in the further 

intervention evaluation. In this project, the PhD researcher preferred using focus 

group discussions for both the studies (Ch. 4 & 6) due to its nature of bringing out 

expansive information from the participants. However, due to COVID-19 related 

restrictions, online interviews were conducted as part of the second qualitative study 

(Ch. 6). 

The PhD student actively engaged with the participants through informal 

interactions before the beginning of the focus groups and interviews and made an 

effort to gain their trust. This helped in accurate data being collected. The researcher 

also ensured that the participants completely understood the interview/focus group-

related procedures, the study’s purpose and objectives and explained them before 

starting the session. Also, by using maximum variation as the sampling method, the 

possibility of researcher bias was reduced, thereby ensuring increased credibility. In 

order to increase the external validity and the robustness of the data collected, in the 

individual chapters presenting the qualitative research studies (Ch. 4 & 6), the exact 

methods used to conduct the studies, including the initial approach to recruit 
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participants to the theoretical basis of the data analysis method chosen, are 

presented in detail (Tobin and Begley, 2004, Torrance, 2012). 

 

3.7 Using Systematic Reviews 

 Two research objectives of this PhD (research objective no.1 & 4) aim to 

synthesise from the available literature: 1) the effectiveness and components of 

physical activity interventions in maintaining and increasing activity levels among 

already active pregnant and postpartum women,  and 2) the effectiveness and 

implementation aspects of interventions promoting physical activity in pregnant and 

postpartum women from deprived communities (listed in Ch.1). It was decided to 

conduct two independent systematic reviews of the existing literature to accomplish 

these objectives. This section will discuss the general literature pertaining to 

systematic reviews and their advantages in the current research context. However, 

the methodological details such as eligibility criteria for studies to be included, 

keyword selection, database search and screening strategy would be provided in the 

relevant chapters (Ch.5 & 7).  

In general terms, systematic literature reviews make sense of large bodies of 

published scientific studies and are equipped to answer questions about what works 

and what does not (Wright et al., 2007). Many other types of research questions, 

including economic evaluations, could also be answered using such reviews (Wright 

et al., 2007). Systematic reviews are particularly valuable to review all the evidence 

on a particular question when collective certainty of the results would prove helpful 

in implementing a change in the current practice or policy. They also map out areas 



 
 

73 
 

of uncertainty and help in throwing light on areas where new studies are needed 

(Petticrew and Roberts, 2008). To briefly summarise the primary purpose of 

carrying out a systematic review, they are used: 

- To summarise the existing evidence, e.g. to summarise the empirical 

evidence of the benefits and limitations of a specific intervention.  

- To identify gaps in current research to suggest future areas of research. 

- To provide a framework to pitch for further research activities appropriately. 

- Finally, to examine if empirical evidence supports/contradicts existing 

hypotheses and to generate new hypotheses. 

Although the above could be achieved by doing a rapid literature review or a 

scoping review, the thorough nature in which a systematic review is conducted and 

the robustness attached to its findings make it an ideal method, especially when the 

evidence will inform the decisions or the development of guidelines which would be 

implemented at a very large scale.  

Systematic reviews’ influence has grown significantly as users of such 

research have acknowledged systematic reviews’ ability to concisely provide 

information distilled from humongous literature (Boland et al., 2017). Another 

factor that attracts is the potential of systematic reviews to allow decisions to be 

made on a transparent and potentially defendable basis, as it extracts data from 

relevant and scientifically sound research rather than depending on single study. 

This relates very well with the current policy interest answering questions such as 

‘‘what works,’’ and evidence-based policymaking (Solesbury, 2001). Systematic 

reviews critically appraise, summarise and reconcile the evidence, thereby 
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informing policy and practice (Gough and Elbourne, 2002, Petticrew and Roberts, 

2008). 

An increase in the trend of policymakers reaching out to systematic reviews 

to inform their policy has been observed in the last couple of decades (Munn et al., 

2018). Policymakers are increasingly under pressure to provide an evidence-

informed basis to justify their decision on new policies and programmes. For them, 

systematic reviews provide robust summaries of reliable evidence, which serves as a 

significant backdrop against which policy-related choices could be made (Boaz et 

al., 2002).  

3.8 Conclusion 

It might be an uncommon observation where the overall findings are 

provided by blending the two contrasting world views – the positivist and 

interpretivist approach through the use of systematic reviews and qualitative 

research. However, it was deemed the most suitable approach to answer the research 

questions and also the PhD researcher’s subscription to a mixed world view has 

been made clear in the above sections.  

Apart from designing a physical activity intervention, the secondary 

objective of this PhD is to produce a report that would answer questions such as 

“what works?”, “how to do?” and “when to do?” for dissemination across 

policymakers and other stakeholders such as midwives, health professionals, fitness 

instructors. To meet these objectives, the PhD researcher has taken an approach of 

conducting systematic reviews of the literature to answer these questions further 

strengthened by personal experiences and expectations revealed through the 
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qualitative studies. The upcoming chapters will present detailed discussions on the 

individual research studies, including a thorough methodological approach taken to 

conduct the studies.  
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CHAPTER 4 - Barriers and Facilitators for Physical Activity in Active 

Women during Pregnancy and Post-Partum – A Focus Group Study. 
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4.1 Summary 

Physical activity levels decline substantially in both inactive and active 

women during pregnancy and postpartum. There is limited information on the 

barriers and facilitators for physical activity participation in active women during 

this period. In this chapter, a focus group study to identify the barriers and 

facilitators for physical activity in already active women during pregnancy and 

postpartum are presented in detail. The focus group explores the views on and 

requirements for developing an intervention to support the maintenance of or an 

increase in physical activity.  

Five focus group discussions, with a total of 19 participants (15 pregnant and 

four postpartum), were conducted between December 2018 and January 2019. 

Transcripts were analysed using a thematic analysis approach, and twenty-two 

codes were generated and subsequently grouped into eight themes.  

The results indicate that among already active pregnant and postpartum 

women, barriers such as pregnancy-related body changes, lack of childcare and lack 

of activities explicitly targeted at these groups deter participation in physical 

activity. A new physical activity intervention with social and group elements, 

including both familiar and new activities, and providing 'satisfaction and fun' could 

help to increase or maintain their activity levels. 
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4.2 Background 

There is a strong body of evidence demonstrating the health benefits of being 

active (Hopkins and Cutfield, 2011, Leite et al., 2017). During pregnancy and 

postpartum physical activity has been shown to prevent several maternal and foetal 

conditions (Nascimento et al., 2012, Ramírez‐Vélez et al., 2011). The benefits of 

physical activity during pregnancy include improving maternal glucose levels 

(Barakat et al., 2012), reducing the risk of gestational diabetes and impaired glucose 

tolerance (Oken et al., 2006) and supporting healthy neonatal birth weight 

(Sanabria-Martínez et al., 2015). National statistics demonstrate that only around 

half of all women meet current UK physical activity guidelines (Scholes and Neave, 

2013), with activity levels in pregnant women being even lower (Melzer et al., 

2010, Evenson and Wen, 2011a). Studies report that pregnant women spend more 

than half of their time sedentary and do not meet physical activity recommendations 

(Evenson and Wen, 2011a, Melzer et al., 2010). Even among active women, there is 

a tendency to reduce physical activity levels during pregnancy, and this pattern of 

inactivity can persist into the postpartum period and beyond (Borodulin et al., 2008, 

Fell et al., 2009, Gaston and Cramp, 2011, Clarke et al., 2005, Albright et al., 2006, 

Evenson et al., 2009a).  

It has been proposed that the barriers and facilitators to being active during 

and after pregnancy may be different for those women who were active, as opposed 

to inactive prior to pregnancy (Gaston and Cramp, 2011). However, the evidence 

around barriers and facilitators to physical activity during pregnancy and 

postpartum, specifically within previously active women, is limited (Hegaard et al., 
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2010). A qualitative study conducted around three to four years post-pregnancy 

among already active women to identify their perceptions of physical activity 

during pregnancy has highlighted that there are barriers women need to overcome to 

remain active during pregnancy (Hegaard et al., 2010). Despite participating in 

some physical activity, they reported a decrease in activity levels and a skewing 

towards alternative activities that provide more enjoyment. In contrast, the present 

study engaged with active women who are currently pregnant or in the postpartum 

period defined as within one-year post-pregnancy, living in deprived areas of the 

North East of England.  

The aims of this qualitative study are to 1) investigate the barriers and 

facilitators to physical activity in women who were active prior to pregnancy and 

the postpartum period, and 2) explore views on and requirements for the 

development of an intervention to maintain or increase physical activity levels in 

this population. 

4.3 Methods 

4.3.1 Research approach 

A qualitative descriptive approach was selected to answer the research 

questions, as it is a suitable method to use when an intervention needs to be 

developed based on the beliefs and expectations of a group of individuals (Sullivan-

Bolyai et al., 2005). It is also helpful in understanding a phenomenon from the 

participant's everyday perspective (Sandelowski, 2000).  

Personal experiences involving interpretive and naturalistic subject matter 

augmentation can be collected using various qualitative research methods such as 
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interviews, focus groups, life stories, and case studies. (Anastas, 2004b, Guba and 

Lincoln, 1994). A qualitative approach is inquiring in nature and is valuable, 

especially when the context of the topic to be studied is not apparent. This approach 

is most appropriate when the area of research has not already been addressed or 

clearly defined, or when the existing theories are not suitable to the group of 

participants with whom the research is carried out (Clark and Creswell, 2008, 

Morse, 1991b).  

Designs used in qualitative research are usually flexible and iterative; 

thereby additional concepts and theories continually evolve from the research 

activity; this requires that the researcher has the ability to adapt to evolving and 

changing findings (Creswell and Creswell, 2017). These noteworthy attributes of 

qualitative research and its suitability to answer the current research questions have 

guided the PhD researcher to adopt focus group discussions as the means to obtain 

data. Focus groups facilitate a discussion among participants who share similar 

attributes but possess divergent views, which helped achieve the research objectives 

(Powell and Single, 1996). 

4.3.2 Participant recruitment and inclusion criteria 

4.3.2.1 Inclusion criteria 

Pregnant or postpartum (<1 year after delivery) women who were active 

during pregnancy or were already active before pregnancy were considered eligible 

for inclusion in the study. Women were considered active if they self-reported a 

minimum of 150 minutes of moderate to vigorous physical activity (MVPA) per 
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week, which was confirmed by asking the participants to acknowledge this in the 

consent form after explaining how activities were classified based on their intensity.  

4.3.2.2Recruitment 

Participants were recruited from the Durham and Darlington areas of 

Northern England. These areas have the UK's lowest sport and physical activity 

participation levels (England, 2020) and large health inequalities (Bambra et al., 

2014). Participant’s recruitment was initially conducted using posters and flyers 

(Appendix A) at 12 Children's Centres in the target area, where regular sessions 

such as breastfeeding awareness, socials and other activities for antenatal and 

postnatal women were conducted. However, as this recruitment method was 

unsuccessful, and no participant enquiry was received even after a month, 

recruitment was expanded to include presentations at reading clubs for pregnant 

women and word of mouth. The PhD student identified these reading clubs through 

online search. A total of 19 participants expressed interest in participating and met 

the inclusion criteria, and all were included in the study. Signed informed consent 

was obtained from all participants (Appendix B).  

4.3.3 Data Collection  

All focus groups were conducted within the book reading club and two 

children's centres, and a topic guide was used to guide discussion around the project 

objectives (Appendix C). The focus groups took place in a separate room within the 

centres, and the participants were asked to sit around a table on which the audio 

recorder was placed.  
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All focus groups were conducted by the PhD researcher who had no personal 

or professional contact with any of the participants before the study. The focus 

groups lasted between 70 and 95 minutes. After the completion of four focus groups 

(n= 15), data saturation was achieved, and no new themes emerged. However, a 

fifth focus group took place as it had already been arranged with the participants. 

This focus group confirmed findings from previous focus groups.  

4.3.4 Data Analysis 

The focus group sessions were audio-recorded using a digital recorder 

(Victure-V6) and transcribed verbatim. All personal identifiers were removed 

during transcription.  

An iterative approach was used for data collection and analysis. The PhD 

student and one of the supervisors met regularly to discuss the focus group findings 

and their interpretation. An inductive thematic analysis was carried out on the focus 

group data (Braun and Clarke, 2006).  

In an inductive thematic analysis approach, the identified themes are seen to 

have a strong link to the data from which it has originated (Alhojailan, 2012, 

Tuckett, 2005). In most instances, these themes may not have much relation to the 

questions posed to the participants and may not align with the theoretical interest of 

the researcher. Hence, in this process, data will be analysed without framing it to an 

existing coding frame or with the researcher's existing ideas (Alhojailan, 2012, 

Braun and Clarke, 2006). Therefore, in this study, an inductive thematic analysis 

with a data-driven approach was applied (Braun and Clarke, 2006). 
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According to Braun and Clarke (2006), the thematic analysis comprises six 

key phases: familiarising with the data, generating initial codes, searching themes, 

reviewing themes, defining and naming themes, and preparing the report. The PhD 

researcher made all efforts to adhere to this pathway of thematic analysis while 

conducting, analysing and preparing this report. 

The PhD researcher carried out the thematic analysis and coded all the 

transcripts. Four supervisory team members coded a subset of transcripts (60%), 

and three of the supervisors met to discuss any discrepancies resolved by 

adjudication (discussion between all three researchers). The codes applied to all the 

transcripts were summarised and assigned to broader themes.  

4.3.5 Study Quality 

The consolidated criteria for reporting qualitative research (COREQ) 

checklist (Tong et al., 2007) was used to ensure the findings are reported in a 

complete and transparent manner, thereby ensuring the rigour and credibility of the 

research. The PhD researcher maintained reflective notes after each focus group. 

This informed the conduct of the remaining focus group sessions by allowing the 

researcher to reframe the questions and better explain the topic that is being 

discussed and helped form the codes and themes.  

4.3.6 Ethical Considerations 

Ethical approval was obtained from Teesside University School of Health & 

Social Care Research Governance and Ethics Committee (Study No. 116/18). 

(Appendix D) 
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4.4 Results 

The five focus group discussions (n=19) were conducted between December 

2018 and January 2019. Out of the 19 participants, four were postpartum, and 15 

were pregnant. The mean age of the pregnant and postpartum participants was 28.4 

±3.17 years and 28.8 ±2.04 years, respectively. All participants were White, British 

and spoke English as their first language. The mean gestational age among pregnant 

participants was 26.8 ±4.49 weeks, and the mean age of the children from the 

postpartum women was 5 ±1.41 months. Physical activities undertaken by the 

participants included cycling, swimming, football and circuit training.  

Eight overarching themes were identified from the transcripts of the five 

focus groups, of which six themes directly related to already active women's 

perceptions of barriers and facilitators of physical activity during pregnancy, and 

two themes related to the women's requirements for a physical activity intervention.  

4.4.1 Identified themes 

4.4.1.1 Cognizant of Physical Activity Benefits 

Almost all the participants (n=18) were aware of the guidelines that are 

available for physical activity in adults (UK CMO, 2011). However, most of the 

women (n=16) were not aware of a separate guideline for physical activity during 

pregnancy (Smith et al., 2017).  

…I think it's only for England that the government's recommendations are 

150 minutes of physical activity…[P1] 
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…should include every type of activity, and can't restrict with just aerobics 

or muscle training…[P18] 

…do they have something specific for us? I don't think, there is…..[P7] 

While the women participating in the focus groups were aware of the 

recommendations and guidelines, they were also appreciative of the health benefits 

that an active lifestyle offers, including mental wellbeing.  

…I know that there a lot of advantages and perks that it has and it brings to 

you…[P3] 

…it gave me a sense of well being so I felt good doing physical 

activity…[P7] 

Other benefits of physical activity, such as having fun, were also highlighted. 

A couple of participants commented on the benefits of joint physical activity with 

their partners, which helped in strengthening the relationships and bonds between 

them.  

…keep myself healthy so and it just so much fun you see…[P2] 

… really boosts the bond between me and my partner and it's also really 

helpful for us to keep keep ourselves fit…[P4] 

4.4.1.2 Sources of Advice 

Almost all the study participants credited midwives as their source of advice 

when it came to physical activity during and after pregnancy. They had regular 

conversations regarding the amount, mode and safety of exercise in and around 
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pregnancy. They also found the resources that were given by their midwives to be 

valuable. Another important source of information were websites and online 

forums, where women receive peer support and advice from other women who had 

real-time experiences that they share in the discussion forums.  

… My midwife has a lot of handouts or pamphlets which also gives loads of 

info…[P12] 

… [mentioned website] is one source that that's where we could find many 

online forums for physical activity and pregnant women…[P3] 

4.4.1.3 Reasons to be active during pregnancy 

During the focus group discussions, the study participants were encouraged 

to share their own reasons to be active during pregnancy. Women felt that doing 

exercise was "not going to harm" and thought that they should continue to receive 

the benefits for themselves and the baby.  

 …I felt I should be physically active and keep myself and the growing baby 

healthy, and it's not gonna cause any harm…[P2] 

Although they felt that exercise and physical activity during pregnancy is 

safe, most of the study participants were of the opinion that there is a "safe level" 

which differs from person to person. They tended to avoid the same intensity and 

level of activities that they were doing before pregnancy.  

… I did reduce it to half mainly because I was very concerned about the 

safety of myself and the kid or the baby…[P1] 
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4.4.1.4 Barriers to Physical Activity During pregnancy 

All of the study participants who were pregnant believed that their "growing 

tummy" was a substantial barrier to being active during pregnancy. As pregnancy 

progresses, the size of their growing abdomen poses difficulties in carrying out 

certain activities such as running, meaning they would reduce the amount and type 

of exercise during advanced pregnancies.  

… I felt my bump, my tummy is getting bigger and I thought I should reduce 

it as it is hard…[P1] 

Another key barrier that was highlighted by the study participants was that 

they felt short of breath when they tried to do the same amount of activities as 

earlier, and they used this as a marker or cut-off point for stopping their exercise. 

The participants perceived higher intensity exercise as unsafe for the baby. 

Therefore, shortness of breath, which occurs during more intense exercise, was 

perceived as unsafe.  

… I eventually I could not do a lot as I become breathless at times, so I stick 

onto…[P16] 

… At times I may stop my exercise panting heavily, and know that's when I 

should stop….[P7] 

…I know when to stop, when I start panting, I know its not good for the baby 

and I stop…[P11] 
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4.4.1.5 Barriers to physical activity after pregnancy 

Postpartum women in the study had a different set of barriers, with childcare 

at the top of the list. They felt that arranging childcare was difficult, expensive and 

nonessential, especially when there is a cost for both the childcare and their exercise 

or activity. The study participants believed that it is essential to be physically active 

but considered that exercising was not a priority in balancing childcare costs and 

difficulty. 

…I have to take care of my boy and childcare is not too easy these 

days…[P16] 

…nothing can stop me, but I fear the costs of childcare will cause big 

troubles…[P17] 

…I agree, spending money on childcare, and again spend some money to 

swim is definitely not in my court…[P16] 

Another related barrier highlighted by the study participants is that they "do 

not want to spend any time away from baby". They consider that it is the time to 

stay with the newborn and develop their bond rather than spending time away from 

the baby for exercise and physical activity.  

…is the time to cherish, I don't want to lose those precious time with my 

baby…[P17] 

…have been told it's the time to bond with my baby, and I don't want to give 

it away…[P18] 
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Fatigue was another key barrier in postpartum women, preventing them from 

being active. The study participants cited getting tired quickly, especially with the 

baby around, as a barrier for resuming their pre-pregnancy activities. 

…my lack of energy makes me think I won't be fit anytime soon to come back 

to my previous levels…[P19] 

…I get tired easily, and I think because I feed my baby I become 

weak…[P18] 

4.4.1.6 Facilitators of physical activity during and after pregnancy 

Access to activities and facilities that are exclusively available for already 

active women during pregnancy was often highlighted as an essential facilitator to 

maintain their activity levels during and after pregnancy. Participants also felt that, 

although such activities may exist, they are not available everywhere, and the 

participants were not aware of them. 

…however, don't think I can do the same exercise and activities that I did 

earlier, I need something specific that can be done in pregnancy…[P6] 

...my mom always use to say, don't do the same when you are pregnant. But, 

I didn't know anything else…[P14] 

…it is a shame, that this part of the country is always neglected, I know 

many places in the south that has a lot of gyms and studios exclusive to 

pregnant women. [P12] 
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The study participants considered it helpful to have group activities for 

women who are either pregnant or have a newborn. They felt the opportunity to 

share their experiences and receive peer support would encourage attendance.  

…it will be fun if you can do it as a group where we can share our 

experiences…[P5] 

...it would definitely motivate and encourage when we do it as a big group of 

women who are pregnant or have babies…[P11] 

The participants also highlighted that they feel safe and comfortable to do an 

activity that has already been carried out by other pregnant and postpartum women 

and found to be safe. 

…it is better to do what you and others were already doing especially when 

you know they are safe and time tested…[P13] 

4.4.1.7 Ideal Physical Activity intervention 

The study participants identified a number of features that would be 

important in a physical activity intervention designed to support already active 

women and help them maintain or increase their activity levels during and after 

pregnancy. There was a mixed response as to whether the intervention must have 

the usual activities that they already do or could include new activities for them to 

try. 

…it gives you confidence to do when you do something you are already used 

to…[P15] 
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…when you know it's done by many, I do not see any issues trying out new 

activities…[P10] 

…at times I am bored…why not try to do some exciting new stuff…[P19] 

Despite the differing opinions around whether to base the intervention 

around familiar or new activities, there was consensus among the participants that 

any activity should provide the same amount of social interaction and 'satisfaction 

and fun' as the previous activities offered.  

…need something that when done gives me the sense of satisfaction…[P3] 

…usually feel so happy after swimming, and would like to feel the same or 

even more after any new thing I do…[P14] 

Study participants suggested that the activity must be available near their 

residences, as they feel it will be a "hassle" for them to travel, especially when if it 

is to a new venue.  

…definitely will be a hassle to drive even if it is just a few miles…[P8] 

… can't trust it when the place is new and far…[P13] 

4.4.1.8 Evaluation support 

Participants did not want to wear any type of activity tracking device in 

order to monitor their activity levels. They felt that such wearable devices would 

make the activity inconvenient and less fun. However, the participants also 

commented that if the devices are small and fashionable (for example, 

wristwatches), they would be happy to use them.  
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…it will be inconvenient, and defeats the sense of joy I get from 

exercise…[P5] 

…if it is like Fitbit or something like that, it is alright with me…[P13] 

Although they were not comfortable wearing activity tracking devices, 

almost all the study participants were happy about filling out brief questionnaires to 

help evaluate a new intervention.  

… don't mind filling out forms…[P4] 

…they should be brief though… [P6] 

4.5 Discussion 

The aim of the current study was to explore the facilitators and barriers to 

physical activity in already active women during pregnancy and postpartum and 

gather information to inform the design of a tailored intervention for this 

population. Similar to previous findings, this study demonstrated that already active 

women were willing to continue their physical activity throughout pregnancy and 

postpartum (Hegaard et al., 2010), and the participants showed a clear 

understanding of the benefits of being active during and after pregnancy. Pregnant 

women consider their changing body physique and fatigue as significant barriers, 

while postpartum women feel that lack of childcare and wanting to be with the baby 

prevents them from being active. However, both groups consider exercise during 

and after pregnancy safe and beneficial at a certain level.  
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An interesting finding highlighted in this focus group study was that already 

active pregnant and postpartum women expect an ideal physical activity 

intervention to have activities that are both familiar and new but offer the same 

satisfaction of doing a substantial physical activity as the activities they used to do 

before pregnancy. Likewise, women are unwilling to travel in order to participate in 

physical activity; therefore, the provision of activity locally would be an important 

facilitator. In agreement with this, previous interventions identified in the literature 

(Evenson and Bradley, 2010, Kennelly et al., 2018, Kominiarek et al., 2018) have 

successfully increased the activity levels of already active pregnant and postpartum 

women by facilitating easy access to sessions. For example, a provision in the same 

venue as they receive antenatal care; using mobile applications, DVDs and online 

links containing pregnancy-specific dietary advice and exercises and including 

continued goal setting and monitoring tasks (Kennelly et al., 2018, Kominiarek et 

al., 2018).  

Women that have already been active before pregnancy have a good 

awareness of the benefits of physical activity. This finding is consistent with the 

literature on active women's leisure-time physical activity (LTPA), where studies 

have confirmed that pregnant women are aware of the benefits associated with 

MVPA and LTPA (Evenson and Bradley, 2010, Da Costa and Ireland, 2013). 

However, women tend to reduce physical activity levels during pregnancy because 

of their concerns about beliefs of potential danger according to exercise intensity 

and duration (Clarke and Gross, 2004a). Contrarily, the current study has observed 

that almost half of the active women included in the study perceive physical activity 

to be safe to both the women and foetus. Study participants were aware of body 
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changes that could limit the physical activities they can do safely, but they simply 

adjusted their activities or intensity, and particularly avoided higher intensity 

exercise, judged by shortness of breath. 

The difference between this and the previous study (Clarke and Gross, 

2004a) may be attributable to the fact that the participants in the current study had 

an active lifestyle before pregnancy and hence see the potential benefits of being 

active, thereby reaffirming that a tailor-made physical activity intervention is 

needed for this group of already active pregnant and postpartum women.   

Similarly, societal pressures from peers on the safety of the women and 

foetus while doing physical activity during pregnancy are not considered as a barrier 

among the study participants. In contrast, previous studies have highlighted this as a 

significant factor in preventing non-active women from engaging in physical 

activity during and after pregnancy (Kieffer et al., 2002, Leiferman et al., 2011). 

This again may be attributed to the pre-pregnancy lifestyle of the study participants, 

wherein they were regarded as active by their social networks, and hence continuing 

their physical activity into pregnancy is not considered different.  

Findings from this study might also support the development of a tailored 

intervention for active women. Women in this study had a mixed reaction regarding 

the type of activities to be included. As expected from a group of women who 

participate in a wide range of activities before pregnancy, no single activity could be 

pinpointed, but all women felt that any activity included should be social and 

activity-wise 'fun and satisfying'. As a consensus, the participants in the study 

agreed that the intervention for active women during pregnancy should consist of a 
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mixture of both usual physical activities and newer ones, along with social elements 

and activities in which they can include their family members. Also, the participants 

were interested in having the activities delivered closer to their residences and 

during times that would suit them generally. Another key expectation from 

postpartum women in the study is the possibility of having childcare at the same 

venue where the intervention is being delivered or to have activities that incorporate 

the newborn.  

Although several studies explore the beliefs, barriers and enablers of 

physical activity during and after pregnancy (Evenson et al., 2009a, Weir et al., 

2010a, Clarke and Gross, 2004a, Evenson and Bradley, 2010), little has been 

studied on the specific beliefs of pregnant and postpartum women who were already 

active (Hegaard et al., 2010). A similar qualitative research study on this topic was 

carried out on participants 3 to 4 years postpartum, where they shared their 

memories of experiences during pregnancy (Hegaard et al., 2010). The current study 

included pregnant women and women within one year of delivery; thereby the 

information obtained is current and relevant and extend the evidence regarding 

active pregnant and post-pregnant women's beliefs on physical activity. In addition, 

this study has provided critical insights, such as the components of a tailored 

intervention to help increase their activity levels. 

However, findings from the current study must be generalised with caution, 

as it has some limitations. The focus groups were all conducted within a defined 

location in the northeast of England and among white women. This limits the 

generalisability of study findings, and hence in future, this should be explored 
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among culturally diverse groups in a wider geographical area. Most of the women 

who participated in the study were pregnant, as opposed to postpartum (15 pregnant 

and four postpartum). Although both groups were already active before pregnancy, 

their psychological, physiological and anatomical status pre and post-delivery were 

different, hence their opinion on the facilitators and barriers of physical activity. 

However, we tried to explore this in the results and discussion.  

Another limitation in the study is that meeting the inclusion criteria of a 

minimum of 150 minutes of MVPA per week was self-reported by the participant 

rather than objectively measured. However, the PhD researcher provided a clear 

explanation to participants as to what activities should be considered as moderate or 

vigorous to ensure that they met the inclusion criteria. It also became evident 

through their discussion during the focus group, where women reinforced that they 

were highly active and performed athletic level activities. Another limitation of the 

study is that the PhD researcher conducted all the focus groups, thereby increasing 

the possibility of observer bias (Patton, 2005). However, the author tried to mitigate 

this by encouraging active participation from all the study participants while 

limiting the interviewer interaction (Stiles, 1993).  
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4.6 Conclusion 

In summary, the findings from focus groups undertaken as part of this PhD 

show that already active women believe exercise is beneficial during and after 

pregnancy. They also consider it essential to promote health benefits and personal 

satisfaction. A significant barrier to physical activity in pregnant women is changing 

body shape, while for postpartum women, it is the need for childcare. Interventions 

attempting to increase activity levels in already active women during pregnancy and 

postpartum must be designed with a comprehensive approach to include both old 

and new activities. Further, such interventions must aim to offer the same if not 

more social 'satisfaction and fun' than the pre-pregnancy activities provided. The 

findings from this study will be incorporated along with the results from other 

studies discussed in the upcoming chapters to design a physical activity intervention 

that will help in promoting physical activity among pregnant and postpartum 

women who live among both deprived and non-deprived communities.  
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CHAPTER 5 - A mixed-methods systematic review on the 

effectiveness and perceptions of physical activity interventions in 

previously active women during pregnancy and postpartum. 
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5.1 Summary 

Physical activity (PA) reduces significantly in active women during 

pregnancy and in postpartum. Effective PA interventions targeting these women are 

essential in order to prevent this decline in PA. In order to design such an 

intervention, an in depth understanding of current interventions trialled among 

active women is essential. Hence, this chapter aimed to conduct a mixed-methods 

systematic review to synthesise the evidence on the effectiveness of PA 

interventions delivered to active pregnant and postpartum women and explore the 

perceptions of these women on being active during pregnancy.  Five databases were 

searched from inception until May 2019. As the search was carried out more than a 

year before writing this chapter, an updated search was performed in August 2020 

to find relevant articles to include in the review. Studies where a PA intervention 

was used to promote or prevent a decline in PA levels in active pregnant and/or 

postpartum women and either PA outcomes or participants’ views on physical 

activity were reported were eligible for inclusion in the review. 

Out of 8768 results, only four eligible studies with a total of 2,262 

participants were included. Out of the four studies, three presented quantitative 

findings and one presented qualitative results. Data were extracted using structured 

data extraction forms, and a narrative synthesis of quantitative and qualitative data 

was produced. In this chapter, these findings extracted from the included studies are 

presented in detail, and a comprehensive discussion on the same contrasting and 

comparing with available literature is made. Also, a detailed description of the study 

methodology will be presented beforehand. 
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5.2 Background  

Irrespective of the various physical and mental health benefits that physical 

activity (PA) offers (Hopkins and Cutfield, 2011, Leite et al., 2017, Warburton et 

al., 2006), and research showing that increasing population-level PA would reduce 

the substantial global burden of non-communicable diseases associated with 

physical inactivity (Lee et al., 2012), people tend to discontinue regular exercise for 

various reasons. These include changing household and residential environments, 

starting higher education, and changing jobs (Malina, 2001). Particularly, during 

pregnancy and postpartum, PA brings a range of health benefits from improving 

maternal glucose levels to supporting healthy neonatal birth weight (Sanabria-

Martínez et al., 2015, Barakat et al., 2012). Other health benefits of PA during 

pregnancy and postpartum are reducing the risk of preeclampsia and preterm 

delivery (Juhl et al., 2008, Hegaard et al., 2007b, Sorensen et al., 2003), reducing 

the duration of labour (Perales et al., 2016), lower gestational weight gain (Gardner 

et al., 2011, Streuling et al., 2010), and better mental health including a reduction in 

depressive symptoms (Nordhagen and Sundgot-Borgen, 2002). 

Nonetheless, pregnancy and postpartum brings challenges to women, as 

various somatic, psychological, social and behavioural changes take place (Devine 

et al., 2000, Slade et al., 2009), which might result in the reduction of activity levels 

(Borodulin et al., 2008, Evenson and Wen, 2011a, Brown and Trost, 2003, Mottola, 

2002). This is supported by the UK statistics for PA, which suggest that only half of 

all adult women in the UK meet the recommended guidelines for exercise and 

activity (Scholes and Neave, 2013). More specifically, studies reveal that pregnant 

and postpartum women only engage in 12 mins/day of moderate PA and spend 
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around 57.1% of their time in sedentary behaviour (Melzer et al., 2010, Evenson 

and Wen, 2011a). Various longitudinal and cross-sectional studies have observed 

that women with an active lifestyle before pregnancy reduce their activity levels 

while pregnant, and the reduction in activity continues through the postpartum 

period (Borodulin et al., 2008, Fell et al., 2009, Gaston and Cramp, 2011, Clarke et 

al., 2005, Albright et al., 2006, Evenson et al., 2009a).  

Several studies have been carried out using PA, alone or in combination with 

other interventions, to increase activity levels in pregnant and postpartum women, 

typically with the aim of positively impacting on outcomes such as reducing 

gestational weight gain, improving mood and increasing risk of gestational diabetes 

(Hui et al., 2006, Guelinckx et al., 2010, O'Toole et al., 2003, Cheung et al., 2011, 

Currie et al., 2015, Mailey and Hsu, 2019). Many of these studies employed 

behaviour change techniques such as feedback and monitoring, comparison of 

behaviour, repetition and substitution, goals and planning and social support to 

reduce the decline in activity levels during pregnancy and postpartum (Callaway et 

al., 2010, Hui et al., 2006, Jackson et al., 2011, Haakstad and Bø, 2011). On the 

whole, these interventions were successful in increasing PA or limiting the decline 

in PA among the intervention participants compared to the control group (Callaway 

et al., 2010, Hui et al., 2006, Jackson et al., 2011, Haakstad and Bø, 2011). 

From the range of intervention approaches, individually tailored exercise 

interventions appear to be the most successful in increasing activity levels among 

pregnant and postpartum women (Chasan-Taber et al., 2011, Evenson et al., 2009a). 

However, most of these interventions during pregnancy and postpartum focus on 
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specific populations such as inactive women (Liu et al., 2008, Choi et al., 2016), 

obese women (Callaway et al., 2010, Guelinckx et al., 2010), or women at risk of 

gestational diabetes mellitus (Currie et al., 2013b, Barakat et al., 2012, Cheung et 

al., 2011, Gardner et al., 2011, Haakstad and Bø, 2011, Hui et al., 2006), and no 

review exist on already active women. Therefore, reviewing the literature 

systematically for interventions on already active women is essential to provide 

evidence of the effectiveness of the interventions and components, other than 

understating women’s perceptions to help to reduce the decrease of PA observed 

during pregnancy and postpartum.  

Therefore, this systematic review aimed to assess the effectiveness of PA 

interventions that aimed to maintain or increase PA during pregnancy and 

postpartum in women who were physically active at the beginning of their 

pregnancy. The review also aimed to explore the perceptions of active women of 

being active during pregnancy, and this information will inform the design of PA 

interventions for this population group. 

5.3 Methods 

This systematic review was conducted using the methodological approaches 

defined in the Joanna Briggs Institute (JBI) reviewers’ manual (JBI, 2014) and is 

reported using the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) criteria (Moher et al., 2009). Details of the protocol for this 

systematic review were registered on PROSPERO - reg. no. CRD42019119375 

(Subramanian MKP et al., 2019).  
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5.3.1 Study Inclusion and Exclusion Criteria 

Quantitative studies were included if they reported a PA intervention in 

pregnant and/or postpartum women. Women taking part in the study must be 

considered physically active. For this purpose, physical activity data at baseline 

were examined to explore if, on average, women taking part in the study meet the 

UK physical activity guidelines recommendation (150 min of moderate to vigorous 

physical activity (MVPA) per week or 75 minutes of vigorous exercise per week) 

(Johnson, 2020) or if the study authors reported that participants included were 

active. To be included in the systematic review, studies must report changes in PA 

reported either using direct measurements (e.g. accelerometers and pedometers) or 

indirect measurements. Qualitative studies included in the review must have 

included active participants (as defined by the author of the included study) and 

must have reported qualitative findings such as attitudes, beliefs, barriers and 

facilitators for PA during the pregnancy/postpartum period. Studies were excluded 

if they included active pregnant or postpartum women who were diagnosed with 

any medical condition that limited their ability to be physically active. Case studies, 

observational studies, expert opinions or reviews and study protocols were also 

excluded. 

5.3.2 Search Strategy 

A three-step search strategy was used in this review. An initial scoping 

search of MEDLINE was undertaken to identify studies that met the inclusion 

criteria. Secondly, an analysis of the text words contained in the title and abstract 

and the index words (subject terms and subject headings) of the identified studies 

and articles was conducted. A second search was performed using all the keywords 
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and index terms identified across all included databases (MEDLINE and EMBASE 

using the Ovid platform; CINAHL and SPORTDiscus using the EBSCO host 

platform, Cochrane Library and Web of Science). See Appendix E for MEDLINE 

search strategy example. Finally, the reference list of all of the included studies was 

searched for additional studies that the electronic searches may not have identified.  

All identified records were uploaded into EndNote X8.2 2018 (Clarivate 

Analytics, PA, USA), and duplicates were removed. The PhD researcher performed 

the entire title and abstract screening, while two reviewers (two members from the 

supervisory team) randomly screened 40% of the titles and abstracts. Two 

independent reviewers – the PhD student and a supervisory team member, 

performed the full-text screening of articles selected for inclusion based on 

congruence with the inclusion criteria. Discussions resolved any discrepancies that 

occurred between the two reviewers, and when required, a third reviewer, who was 

also part of the supervisory team, was consulted.  

5.3.3 Quality Appraisal 

The methodological quality of the included studies was assessed using the 

standard critical appraisal tools available from JBI (Tufanaru et al., 2017, 

Lockwood et al., 2017). The PhD researcher and another member from the 

supervisory team assessed the quality of the studies selected for inclusion. The 

items were weighted equally (yes-1; unclear/no/not applicable-0). Each study 

received a score based on their rating of ‘‘good’’, ‘‘fair’’ or ‘‘poor’’ quality. As cut-

offs for the quality assessment of the findings are not available for the JBI critical 

appraisal tools, the weighting is based on the predetermined cut-offs as suggested 
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by Nordbø et al.: i) poor - if 50% or fewer of the items were not fulfilled, ii) fair - if 

51–85% of the items were not fulfilled and iii) good - if more than 85% of the items 

were not fulfilled (Nordbø et al., 2020).  

5.3.4 Data Extraction 

Both quantitative and qualitative data from the included studies were 

extracted into purpose-designed, pre-piloted data extraction forms, which were 

guided by the standardised data extraction template available from JBI (quantitative 

- MAStARI data extraction instrument; qualitative JBIQARI data extraction 

instrument) (JBI, 2013). Data extraction was completed by the PhD student and 

verified by a second reviewer from the supervisory team. The reviewers extracted 

the following data: study reference information (author, year, country), study 

participant characteristics (sample size, socio-economic status, and PA levels), 

study methods (e.g. theoretical approach, sampling and recruitment strategy), 

intervention (type, duration, intensity, delivery setting, delivery personnel) and 

quantitative outcomes (change in PA reported directly or indirectly between the 

intervention and control group) or qualitative outcomes (themes related to attitudes, 

experiences and barriers and facilitators, types and components of interventions). 

5.3.5 Data Synthesis 

As outlined in the JBI approach to mixed-methods systematic review 

(Lizarondo et al., 2017), a segregated approach was used to synthesise the results.  

Usually, when following the JBI mixed-methods approach, the quantitative 

evidence and qualitative evidence will be integrated using configurative analysis. 

This will involve a regular comparison of the quantitative findings with that of the 
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qualitative findings and then analysing the quantitative interventions, in line with 

the experiences of participants from the included qualitative studies, to organise the 

evidence into a line of argument. However, when the configuration is not possible, 

the findings must be presented in narrative form. In this study, the findings from the 

included articles were narratively synthesised along with tables and figures to 

facilitate data presentation where appropriate. The main characteristics of the 

eligible studies, such as the intervention, participant characteristics, outcome 

measures and the main findings, were presented in tables. Results were presented as 

mean and standard deviation. Statistical pooling was not carried out due to the 

heterogeneity of the physical activity outcomes reported in the included studies. 

Findings from the qualitative study were narratively synthesised. 

5.4 Results  

 An extensive search of the included databases and deduplication resulted in a 

total of 8,768 unique records, of which 141 studies were included for full text 

screening. These include the database search conducted during May 2019 and an 

update conducted in August 2020. After full text screening, four studies were 

eligible for inclusion in the review: three RCTs (Poston et al., 2015, Kennelly et al., 

2018, Kernot et al., 2019) and one qualitative study (Prewitt-White et al., 2017). 

Figure 5.1 presents the PRISMA flowchart for the study selection and inclusion 

process (Moher et al., 2009). 

Of the three RCTs, one was from the UK (Poston et al., 2015), one was from 

Ireland (Kennelly et al., 2018), and the third was from Australia (Kernot et al., 

2019). The qualitative study was performed in the USA (Prewitt-White et al., 2017). 
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Overall, 2,262 participants were included in the studies. Two RCTs (Poston et al., 

2015, Kennelly et al., 2018) included only pregnant women in the trials, while the 

qualitative study (Prewitt-White et al., 2017) and one of the RCTs (Kernot et al., 

2019) were conducted among active postpartum women. The RCTs (Poston et al., 

2015, Kennelly et al., 2018, Kernot et al., 2019) provided baseline/pre-pregnancy 

PA levels in the form of weekly MVPA minutes, weekly METs, and weekly 

walking minutes, which meet the minimum activity level required to be included in 

the review. The qualitative study (Prewitt-White et al., 2017) stated that all the 

study participants performed a minimum of 6 months of CrossFit training during 

pregnancy. Participant characteristics from the included studies are shown in Table 

1, and a description of the included studies can be seen in Table 5.1.  
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Figure 5.1 – PRISMA Flowchart showing the process of eligible articles 

screening and inclusion  (Moher et al., 2009) 
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Table 5.1 – Participant Characteristics from the included studies 

RCTs 

Reference 

(First 

author, 

year) 

Age (yrs.) Socio-

economic 

Status 

Pregnancy 

status at 

baseline 

Baseline BMI (kg/m2) Baseline PA levels (median 

or mean) 

Int. Con. Int. Con. Int. Con. 

Poston, 

2015 

30.5±5.5 30.4±5.6 Three-quarters 

of women 

from the two 

highest 

quintiles of the 

IMD 

Antenatal 

 

GA = 15 – 

18 weeks 

 

36.3±5.0 36.3±4.6  

Medians 

 

MET = 1386 

(IQR = 594 - 

2982) MET 

min/week 

 

*Walking = 

280 (IQR = 

140 – 540) 

min/week 

 

 

 

Medians 

 

MET = 1386 

(IQR = 660 - 

3052) MET 

min/week  

 

*Walking = 

280 (IQR= 

140 – 600) 

min/week 

 

 

Kennelly, 

2018 

32.8±4.6 32.1±4.2 NR Antenatal 

 

Mean GA = 

15.5 weeks 

 

29.42±3.6 29.12±3.3 Mean  

 

MET = 

518.9±496.3 

min/week 

Mean 

 

MET =  

507.4±442.6 

min/week  

 

Kernot, 

2019 

31.8 (CI:30.8-32.4) NR Postpartum 

 

Mean age of 

baby (y) = 

0.6 (CI:0.5-

0.6) 

NR Mean 

(95%CI) 

 

MVPA 

(min/week) 

= 147 (109-

185) 

Mean 

(95%CI) 

 

MVPA 

(min/week) 

= 137 (102-

173) 

 

Qualitative Study 

Prewitt-

White, 

2017 

33 (range =26 - 39) NR Postpartum 

 

Minimum 3 

months 

post-

pregnancy 

 

NR Minimum 6 months of 

CrossFit training throughout 

pregnancy 

 

GA – Gestational Age; IMD – Index of Multiple Deprivation; MET – Metabolic 

Equivalent of Task; MVPA – Moderate and Vigorous Physical Activity; IQR – 

Interquartile Range; NR – Not Reported. 
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Table 5.2 - Description of Included Studies 

 

Reference Sample Size 

(Baseline) 

Intervention theory, type and 

duration 

Delivery 

setting/ 

Delivered By 

Frequency & Volume 

of Intervention 

Change in PA  Qualitative 

Results 

 

 

 

 

 

 

Poston, 

2015 

 

 

UK 

 

 

 

 

 

 

N = 1,555 

 

Intervention Group = 

783 

 

Regular care = 772 

Behavioural Theory and techniques 

Control theory and social cognitive 

theory. Individual interview at the 

beginning of intervention to set PA 

goals. 

 

Intervention 

Weekly - Group or individual 

sessions - SMART goals assessment, 

walking at moderate intensity and 

other activities (not specified).  

Pedometer, handbook with 

recommended diet, recipes, DVD for 

antenatal exercise were given to the 

participants. 

 

8 weeks. 

 

 

 

Setting 

Trial centre 

(hospital where 

they receive 

Antenatal care) 

 

 

Delivered by 

Health trainer 

 

 

 

 

 

 

 

8 sessions over 8 weeks. 

Each session – 1 to 1.5 

hrs. 

 

 

Median difference (Int/Con) 

 

At 27-28 weeks: 

MET = 295 (95% CI:  105 to 485) 

MET. min/week p=0.0015 

 

 

Walking = 77 (95% CI: 28 to 

126) min/week  

p=0.0018 

 

 

 

 

 

 

 

 

NR 
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Kennelly, 

2018 

 

 

Ireland 

 

 

 

N = 565 

 

Intervention group = 

278 

 

Control group = 287 

 

 

Behavioural Theory and techniques 

Control theory and social cognitive 

theory 

 

Intervention 

Face-to-face educational session. 

App notification with PA and diet 

tips. E-mail or app notifications. 

 

 

 

 

Setting 

Hospital where 

they received 

antenatal care 

 

 

Delivered by 

Research Team  

 

One initial face-to-face 

educational session. 

 

Daily app notification 

with PA and diet tips. 

 

E-mail or app 

notification once every 

two weeks. 

 

Two follow up visits (28 

and 34 weeks). 

 

 

 

Mean difference (Int/Con) 

 

MET = 174 (95% CI: 0.04 to 

0.17)  

p = 0.001 

 

Adjusted p = 0.02 

 

 

 

 

 

 

 

 

 

 

 

 

 

NR 
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Kernot, 

2019  

 

 

Australia 

 

 

 

 

 

 

 

N = 120 

 

MSIU group = 41 

 

Pedometer group = 39 

 

Control group = 40 

 

Behavioural Theory and techniques 

Underpinned by “Theory of Planned 

Behaviour” and “Fun Theory”. 

 

Intervention 

Participants in the MSIU group were 

given a pedometer, log book, and 

access to MSIU via Facebook. The 

app consists sections such as – 

Dashboard, Log My Steps, My 

Group, Achievements, Compare 

Groups, Settings and Help.  

 

App included walking challenges, 

everyday PA tip, and automated e-

mails.  Postpartum women were 

encouraged to team up as small 

groups to achieve half a million steps 

(per group). Pedometer group 

received a log book and a pedometer 

to record their daily steps for 50 

days. Control group received emails 

containing advice on increasing PA.  

 

 

 

 

 

 

Setting 

Baseline and 

end of study 

assessment at 

participant’s 

home or at Uni 

of South 

Australia.  

 

Delivered by 

Research Team  

 

 

 

 

 

 

6 week intervention. 

 

Follow-up data 

collection at 20 weeks.  

 

Initial measurements 

obtained by face-to-face 

meetings.  

 

App delivered via 

Facebook. 

 

Daily PA tip and weekly 

emails.  

 

 

 

 

 

MVPA (min/week)  

Mean (95% CI) 

 

MSIUgroup  

Baseline = 147 (109-185) 

End of Int. = 189 (158-221) 

Pedometer  

Baseline = 195 (142-248) 

End of Int. = 220 (169-271) 

Control 

Baseline = 137 (102-173) 

End of Int. = 150 (119-181) 

 

 

Group by time interaction at 6 

weeks as Effect size (F(P)) 

 

MSIU = 0.21 (0.81) 

 

 

 

 

 

 

 

 

 

 

 

NR 
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Prewitt-

White, 

2017 

 

 

USA 

 

 

 

 

 

 

 

 

 

 

 

 

N = 22 

 

 

 

 

 

 

 

 

 

 

 

 

NA 

 

 

 

 

 

 

 

 

 

 

 

 

NA 

 

 

 

 

 

 

 

 

 

 

 

 

NA 

 

 

 

 

 

 

 

 

 

 

 

 

NA 

 

The following 

themes emerged 

from the interviews: 

• Quitting is not an 

option 

• Sense of 

Community and 

Support 

• Overcoming 

judgements and 

stereotyping 

• Listening to my 

body and modifying 

the movements 

• Empowerment and 

pride 

• Easy Pregnancy 

and delivery 

• Lifestyle and 

functioning post-

baby 

 

NR – Not Reported; NA – Not Applicable; MET – Metabolic Equivalent of Task; MVPA – Moderate and Vigorous Physical Activity; 

MSIU – Mums Step It Up 
 
 
 
 

 



   
 

114 
 

Table 5.3 – Further Description of Included Studies 

 
Reference Primary Objective Sample Recruitment & 

Inclusion Criteria 

PA Measured Using Statistical Analysis / 

Qualitative Analysis 

Performed 
Author’s Conclusions 

 

 

 

 

 

Poston, 2015 

 

To investigate whether a 

complex intervention 

addressing diet and 

physical activity could 

reduce the incidence of 

gestational diabetes and 

large-for-gestational-age 

infants 

 

 

Women older than 16 

years with a BMI of 

30 kg/m² or higher and a 

singleton pregnancy 

between 

15 weeks and 18 weeks 

plus 6 days of gestation. 

 

 

 

International Physical 

Activity Questionnaire 

(IPAQ) 

Treatment effect using 

binomial regression with 

intention to treat analysis 

performed. 

Secondary outcomes 

improved  

such as reduced dietary 

glycaemic load, 

gestational weight gain, 

and increased physical 

activity. 

 

 

 

 

 

 

Kennelly, 2018 

 

 

To evaluate the effect of a 

healthy lifestyle package 

(an antenatal behaviour 

change intervention 

supported by smartphone 

application technology) 

on the incidence of 

gestational diabetes 

mellitus (GDM) in 

overweight and obese 

women. 

 

 

Single centre randomized 

controlled trial. Singleton 

pregnant women between 

10 and 15 weeks of 

gestation with body mass 

indexes (BMIs, calculated 

as weight (kg)/[height 

(m)]2) between 25.0 

and 39.9 and in 

possession of a 

smartphone were 

recruited at their first 

antenatal visit. 

 

 

 

 

 

Validated pregnancy 

exercise and lifestyle 

surveys to ascertain 

self-reported physical 

activity levels 

 

Variables were 

graphically assessed for 

normality using 

histograms. Primary 

analysis was performed 

with a x2 test. 

Independent-sample t 

tests were used for 

comparison of means and 

x2 and Fisher exact tests 

used to compare 

categorical variables 

between the 

two groups.  

 

 

 

 

 

The intervention did 

result in greater self-

reported 

exercise participation by 

the third trimester. 

 

 

 

 

 

To explore the 

effectiveness of the 

Mums Step It Up (MSIU) 
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Kernot, 2019 

 

program, a social 

networking team-based 

physical activity 

intervention for 

postpartum women, 

delivered by a Facebook 

app, in improving 

(1) accelerometer 

measured moderate to 

vigorous physical activity 

(MVPA) and self-

reported walking 

(primary aims) and (2) 

quality of life, body mass 

index, sleep, and 

depressive symptoms 

(secondary aims). 

 

A variety of advertising 

methods (newspapers, 

Facebook, flyers, 

and a recruitment agency) 

were used to aid 

recruitment. To be 

eligible, women had to 

(1) be up to 12 months 

postpartum, whether with 

their first or subsequent 

child; (2) be current 

Facebook users; 

(3) be able to read and 

understand English; and 

(4) live in greater 

metropolitan Adelaide. 

 

 

 

ActiGraph GT3X+ 

triaxial accelerometers 

(ActiGraph, Pensacola, 

FL) 

 

 

Random 

effects mixed modelling 

with intention to treat 

analysis. 

There was a consistent 

albeit nonsignificant 

pattern for the MSIU and 

pedometer conditions to 

increase their 

accelerometer MVPA and 

self-reported walking 

more than the control at 

the 6-week assessment, 

with the MSIU condition 

showing the greatest 

increase, with 

apparent gains lost at 6-

month follow-up. 

 

 

 

 

 

 

 

 

Prewitt-White, 2017 

 

 

 

 

 

 

To qualitatively examine 

the factors that encourage 

and support pregnant 

women to maintain high-

intensity training 

modality. 

 

 

 

 

 

Women who are at least 

three months post-

pregnancy, who had 

adhered to CrossFit 

training for at least 6 

months throughout 

pregnancy and were 18 

years of age or older. 

 

 

 

 

 

 

 

 

NA 

 

 

 

 

 

 

Thematic content analysis 

 

CrossFit training is a 

healthy fitness modality 

for them during this 

particular period in their 

lives, and their babies, but 

it also provided the 

participants with the 

confidence and ability to 

1) have an active and 

healthy pregnancy, 2) 

have a natural childbirth 

experience, and 3) return 

back to their normal 

physical activity regimens 

and pre-pregnancy birth 

weight. 
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5.4.1 Quantitative Findings 

5.4.1.1 Type of Interventions  

One of the RCTs used regular face-to-face sessions to deliver the 

intervention (Poston et al., 2015), while the other had a single face-to-face session at 

the beginning of the intervention, followed by providing the participants with a 

mobile app (Kennelly et al., 2018). The mode of activity included supervised 

treadmill walking (Poston et al., 2015), providing DVD containing exercise videos 

(Poston et al., 2015), pedometers as motivational tools (Poston et al., 2015), 

consultation with a health professional for goal setting and periodic reviewing 

(Poston et al., 2015, Kennelly et al., 2018), and finally mobile app and email 

notifications with tips for exercise and diet (Kennelly et al., 2018). The study by 

Kernot et al. (2019) adopted a completely online interface by delivering a Facebook 

application that can be accessed using mobile and computer devices. Participants 

were also provided with pedometers and a manual logbook. The application 

consisted of several pages where the participant could engage with other 

participants and compare their PA with that of others within their group and other 

groups. The app would send daily PA tips and weekly automated emails to the 

participants encouraging them to increase their PA levels.  

The interventions’ duration varied. In one of the trials, the intervention was 

delivered across eight sessions over eight weeks (Poston et al., 2015) in a hospital 

setting. In the other two studies (Kennelly et al., 2018, Kernot et al., 2019), a mobile 

and Facebook application based intervention were delivered, and they included only 

one initial face-to-face session followed by the online Sessions. 
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5.4.1.2 Outcome Measures 

 Different outcome measures were reported across the three included RCTs 

(Kennelly et al., 2018, Poston et al., 2015, Kernot et al., 2019). One reported the 

median difference in METs, walking and MVPA (Poston et al., 2015), while the 

other (Kennelly et al., 2018) reported the mean difference in METs between the 

intervention and control group. Finally, the study by Kernot et al. (2019) reported 

the physical activity outcomes as accelerometer measured MVPA minutes per week 

and accelerometer measured total activity.  

Concerning the difference in physical activity between intervention and 

control, the study from Kernot et al. (2019) reported that treatment was not 

statistically significant in increasing the MVPA among the intervention group 

participants compared to the control group. The study by Kennelly et al. (2018) 

showed a significant increase in METs in the intervention group compared to the 

control (p=0.001). The other RCT (Poston et al., 2015) reported that median 

differences between intervention and control groups were significantly higher in the 

intervention group compared to control for weekly METs (p=0.001) and walking  

(p=0.001). However, no significant differences were observed for MVPA between 

groups (Table 2). 

5.4.2 Qualitative Findings 

 The only qualitative study (Prewitt-White et al., 2017) included in the review 

conducted interviews among 22 active women who were in the postpartum period. 

The study aimed to examine pregnant women experiences with high-intensity PA. 

The interviews were analysed using thematic content analysis. Seven themes 
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emerged exploring the experiences of pregnant women who participated in CrossFit 

training while pregnant - (a) quitting was not an option, (b) support and community, 

(c) overcoming judgments and stereotypes, (d) listening to my body & modifying 

movements, (e) empowerment and pride (f) easy pregnancy and delivery, and (g) 

lifestyle and functioning post-baby. The study concluded that participating in 

CrossFit training during pregnancy provided the participants with the “confidence 

and ability to 1) have an active and healthy pregnancy, 2) have a natural childbirth 

experience, and 3) return back to their normal PA regimens and pre-pregnancy 

weight.” 

5.4.3 Methodological Quality 

 The quantitative studies (Prewitt-White et al., 2017, Poston et al., 2015, 

Kennelly et al., 2018, Kernot et al., 2019) were appraised for methodological 

quality using the JBI critical appraisal tools for RCT (Lockwood et al., 2017), while 

the qualitative study (Prewitt-White et al., 2017) were appraised using JBI critical 

appraisal tool for qualitative studies (Tufanaru et al., 2017) (Appendix F & G). All 

the studies were of fair quality (See Appendix H). The three RCTs included in the 

study followed randomisation and concealed allocation (Q1,2,3); however, due to 

the nature of the intervention, neither the participants nor the researchers were able 

to be blinded to intervention assignment (Q4,5,6). In the qualitative study, the 

researchers did not address the researcher's influence on the research or vice-versa 

(Q7), leading to a potential researcher bias in the study. 

 

 



   
 

119 
 

 

5.5 Discussion  

 There is very limited evidence on interventions to promote PA among 

already active pregnant and postpartum women and the perception of PA in this 

population. However, the evidence available shows that largely PA interventions are 

successful in promoting activity and preventing a decline in activity, and active 

women consider it beneficial to be active during and after pregnancy. From the 

limited information available, it is evident that simple techniques such as supervised 

walking, providing DVDs with exercises to do at home, provision of pedometers 

and goal setting and periodic face-to-face sessions for monitoring are successful to 

an extent in increasing the activity levels.  

The qualitative evidence available from postpartum women shows that 

already active women are enthusiastic about continuing their pre-pregnancy activity 

levels through pregnancy and postpartum. They also consider that PA during 

pregnancy empowers them with various benefits such as healthy pregnancy, having 

a natural childbirth experience, and returning to their normal PA activities and pre-

pregnancy weight after delivery. They also consider peer judgments and 

stereotyping as barriers to their activity during pregnancy.    

 The most common behaviour change technique used in the included studies 

is individualised goal setting and planning (Kennelly et al., 2018, Poston et al., 

2015, Kernot et al., 2019). There is evidence from a systematic review that the most 

effective behavioural technique for changing PA in any population is goal setting 

(Williams and French, 2011). Also, the NICE guidelines to increase PA suggests 
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that clinicians should use a “person-centred approach, recognising an individual’s 

needs and motivations and agreeing goals with them” (NICE and Britain, 2006). 

Out of the three included RCTs in the review, one included both initial and follow-

up face-to-face sessions to set and monitor individual PA goals (Poston et al., 2015). 

Likewise, a qualitative study that evaluated participants’ perceptions on a weight 

management intervention during pregnancy concluded that personalised and 

continued advice on diet and physical activity and supportive approach by goal 

setting was advantageous in contributing to the success of the intervention 

(Atkinson et al., 2016). 

An RCT conducted among postpartum women demonstrated that inactive 

women who received flexible PA recommendations such as choosing the type and 

frequency of activities showed a significant increase (p=0.03) in activity levels 

compared to those who received a fixed PA recommendation in the form of a 

commercial program, which might not have provided flexibility and the choice to 

select preferred activities. Consistent evidence shows that changes in PA are 

successful in the short term but are not sustainable (Cheung et al., 2011, Müller-

Riemenschneider et al., 2008) if they are not tailored to individual needs.(Rogers et 

al., 2009, Müller-Riemenschneider et al., 2008)  

In women who are already active at the beginning of pregnancy, simply 

offering face-to-face PA consultations will not help them find adequate alternative 

activities to engage in during pregnancy (Currie et al., 2015). Therefore, more 

intense and tailored interventions are required. In support of this finding, the 

included trials (Kennelly et al., 2018, Poston et al., 2015) used face-to-face PA 
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consultations and other experiential and behavioural technique approaches, 

including supervised walking and provision of DVDs to do exercise at home and 

pedometers as motivational tools.  

The qualitative findings from the study (Prewitt-White et al., 2017) included 

in the review shows an outright difference from the findings of studies on inactive 

women (Da Costa and Ireland, 2013).  Previously inactive women reported fewer 

perceived benefits and greater perceived barriers to leisure-time physical activity 

during pregnancy compared to the study included in this review (Prewitt-White et 

al., 2017). The study (Prewitt-White et al., 2017) also captured active women’s 

enthusiasm towards being active and how PA during pregnancy has provided them 

with confidence and ability to manage a healthy pregnancy and postpartum.  

This study used a robust search strategy across multiple relevant databases to 

identify all relevant publications. It also included studies that were of at least fair 

methodological quality, thereby synthesising the best available evidence. However, 

there were important limitations. Only a few studies were eligible for inclusion 

providing limited evidence. Also, due to the heterogeneous outcomes reported in the 

studies, a meta-analysis was not possible. Equally, although all women were active, 

the PA level of women involved in the study varied, reflecting a heterogeneous 

population in this respect. Another significant limitation in the review is that, due to 

the different nature between the quantitative and qualitative studies included, the 

findings could not be aggregated, and therefore a segregated analysis was performed 

instead. 
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5.6 Conclusion 

Considering the plethora of health benefits associated with PA during and 

after pregnancy, health professionals should encourage pregnant and postpartum 

women to be physically active. It is also vital to prevent the decline of PA levels in 

already active women during and after pregnancy. This systematic review found 

that physical activity interventions to support already active pregnant women to 

remain active during pregnancy are effective. However, this should be interpreted 

with caution due to the small number of intervention studies in this population. This 

systematic review also revealed information that would support the design and 

delivery of interventions, such as the type, frequency, mode, method and location of 

successful PA interventions. The qualitative findings reinforced the enthusiasm 

among active women to remain active and the benefits they perceive from being 

active during pregnancy. This review was limited to studies conducted in high-

income countries, and similar research in low and middle-income countries are 

needed. Further in this PhD thesis, other research components have been carried 

out. The results of which, along with the results from this systematic review, will 

help develop a physical activity intervention that promotes and maintains activity 

levels among pregnant women and new mothers.  
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CHAPTER 6 - An interview study on the perceived enablers, barriers, 

and experiences of physical activity among pregnant and postpartum 

women living in areas of high deprivation. 
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6.1 Summary 

A focus group study (Chapter 4) and a systematic review (Chapter 5) were 

conducted to inform the design of a physical activity intervention to support 

maintaining or increasing physical activity in already active pregnant and 

postpartum women. However, further evidence need was identified to capture 

perceptions from pregnant and postpartum women who do not engage in regular 

physical activities and reside in deprived communities to design an intervention that 

is acceptable for them.  

This interview study was developed following the methodology used in the 

initial focus group study (Chapter 4), as the research objectives of both the studies 

are closely related. This study aimed to explore the perceived enablers, barriers, and 

experiences of physical activity among pregnant and postpartum women living in 

deprived communities who do not regularly engage in physical activity. 

The study used a semi-structured interview format with 10 participants (six 

pregnant and four postpartum). Using the snowball sampling method starting at 

book reading clubs, these women were recruited from the most deprived postcodes 

identified across Middlesbrough and Redcar. Interviews were analysed using an 

inductive thematic analysis approach. This chapter provides a detailed description 

of this interview study and its results.  
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6.2 Background 

Socioeconomic status (SES) is a key indicator of health outcomes in any 

community (Kim et al., 2018b, Robert, 1998, BO et al., 2002). Strong evidence on 

the adverse health effects of low SES on pregnant and postpartum women exists 

(Kim et al., 2018b, Lee et al., 2016, Leppälahti et al., 2013). These adverse effects 

range from recurrent abortions, gestational diabetes, preterm delivery, preeclampsia, 

stillbirth, postpartum haemorrhage and severe postnatal depression (BO et al., 2002, 

Peacock et al., 1995b, Silva et al., 2008b, Stephansson et al., 2001b).  

Due to the numerous mental and physical health benefits of being active, the 

domain of physical activity during and after pregnancy has received increasing 

attention over recent years. As discussed in detail in chapter 2, physical activity 

brings innumerable benefits, including improving maternal glucose levels, reducing 

the risk of gestational diabetes and impaired glucose tolerance, increased pain 

tolerance during labour, reduced labour-related complications and supporting 

healthy neonatal birth weight (Barakat et al., 2012, Nascimento et al., 2012, Oken et 

al., 2006, Ramírez‐Vélez et al., 2011, Sanabria-Martínez et al., 2015). However, 

pregnant and postpartum women are found to be less active than non-pregnant 

women (Gaston et al., 2011, Evenson et al., 2004, Evenson et al., 2012b), with most 

pregnant women spending more than half of their time sedentary, and not meeting 

physical activity recommendations (Evenson and Wen, 2011b). In addition, there is 

compelling evidence that low SES is associated with particularly low levels of 

activity in both non-pregnant and pregnant women (Lee et al., 2007, Ford et al., 

1991). 
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Along with several other mechanisms such as providing access to a safer and 

greener area, increasing the opportunities for social contacts and physical activity 

has proven to be a successful method of promoting optimal health among pregnant 

women from a low SES background (Hartig et al., 2014, McEachan et al., 2016). In 

particular, supporting women from socio-economically disadvantaged backgrounds 

to be more physically active during pregnancy and the post-natal period would 

benefit their physical and mental health. 

In addition to the health benefits that the women themselves could enjoy, 

promoting better health through physical activity in women from low SES, 

healthcare utilisation could be significantly lowered, thereby reducing the burden on 

the national healthcare system. There is strong evidence to support this claim of 

cost-effectiveness and decreased healthcare utilisation among pregnant women 

through lifestyle interventions that include physical activity (Bailey et al., 2020, 

Sato et al., 2019). However, lifestyle interventions such as physical activity and 

dietary programs seem less acceptable among low-income pregnant and postpartum 

women than pregnant women of higher SES. This is mostly due to their pre-

pregnancy lifestyle, where physical activity behaviour was considered unimportant 

(Brusniak et al., 2020, Peterson et al., 2002).  

This study was carried out to explore the perceptions of pregnant and 

postpartum women living in deprived communities on physical activity and 

understand their beliefs about barriers and enablers to physical activity within their 

community to inform the design of a physical activity intervention targeted at them. 

A qualitative approach to data collection was taken in order to facilitate the 



   
 

127 
 

collection of complex and rich data in the form of feelings and open discussions 

from low SES women. The information learnt from these women might help 

develop a set of resources/tool kit to use to promote and maintain physical activity 

among the studied population.  

6.3 Methods 

6.3.1 Research approach 

Researching attitudes and beliefs of physical activity, especially among 

women from low SES communities, is a sensitive and complex subject as the 

researcher needs to be cautious not to instigate the feeling of being deprived among 

the participants, and it could not yield to a transparent conversation. Qualitative 

research methods help to see the world through someone else’s eyes, using the 

researcher as an instrument and letting them experience the research both 

intellectually and emotionally by applying a theoretical interpretivist approach using 

reality as a social construct (Dickson-Swift et al., 2009, Gilbert, 2000). Hence, a 

qualitative descriptive approach was selected to answer the research questions in 

this study. It is also a suitable method to use to collect information to design or 

develop any intervention (Sullivan-Bolyai et al., 2005). Qualitative interviewing is 

one of the most prominent research methods in the social and psychological 

sciences (King et al., 2018). The interviewer feels most at ease on conducting face-

to-face conversations as it very closely mimics daily interaction with colleagues or 

friends, and the results yielded from such interviews contain rich and complex data 

to answer the research questions (King et al., 2018). A more detailed discussion on 

the characteristics, advantages and disadvantages of qualitative research was 

reported in Chapter 4.  
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6.3.2 Participant recruitment and inclusion criteria 

6.3.2.1 Inclusion criteria and Recruitment 

Pregnant or postpartum (<1 year after delivery) women who normally reside 

in pre-selected postcodes across Middlesbrough and Redcar were considered 

eligible for inclusion in the study. The specific postcodes fall within the most 

deprived 10 per cent of neighbourhoods nationally based on the English Indices of 

Multiple Deprivation 2019 (IMD 2019) (Ministry of Housing, 2019). Participants 

were asked to confirm the first three characters of their postcodes in the consent 

form in order to confirm their residence in the appropriate postcodes. A list of the 

postcodes and their corresponding IMD scores are given as an appendix (Appendix 

I). Further details and explanations regarding the IMD 2019 scores and the different 

domains used in the scoring system can be seen in Chapter 2 of this thesis.  

In an attempt to recruit participants, emails containing a flyer/poster and 

participant information sheets were sent to fitness centres and children’s centres 

across Middlesbrough and Redcar (Appendix J). However, due to Covid-19 related 

regulations, the centres were closed right from March 2020, and recruitment was not 

as fruitful as expected. During the same time, word of mouth communication by the 

researcher through his contacts made from conducting the first focus group study 

regarding the interview study was successful, resulting in potential participants 

approaching the PhD student to check their eligibility for inclusion in the study. 

This was followed by the snowballing recruitment of eligible participants for the 

study (.e.g. asking a participant if they knew someone else among their family and 

friends who would be eligible). A total of 10 participants expressed interest, and 

they all fulfilled the inclusion criteria and were therefore included in the study. 
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Along with an electronic version (PDF) of the participant information sheet, 

electronic version (PDF) of consent (Appendix K) forms were sent to the 

participants’ email addresses and were returned with their digital signature by email 

before the scheduled interviews.  

6.3.3 Data Collection  

As part of the restrictions on face-to-face meetings due to Covid-19 

lockdown measures, the interviews were scheduled to take place by telephone. The 

participants were requested to send a list of dates and times that suited them for the 

interview, and the PhD student confirmed the meetings with individual participants. 

A semi-structured questionnaire was used to facilitate the interview and tailor the 

discussion around the research question (Appendix L). This questionnaire was 

designed by the PhD student, in consultation with the supervisory team, and was 

informed by the experiences from the previous interview study (described in chapter 

4).  

The PhD researcher conducted all the interviews who had no professional or 

personal contact with any of the participants before the study. The focus groups 

lasted between 40 and 70 minutes. An automatic Call Recorder (Appliqato) mobile 

application was used to record the telephone interviews, and the PhD researcher 

transcribed them verbatim. The PhD researcher started to analyse the transcripts as 

soon as the interview was complete and the audio recording was transcribed. This 

helped to identify that data saturation was achieved after completing eight 

interviews, and no new themes emerged. However, two further interviews were 

conducted as they had already been scheduled with the participants and with 
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anticipation to add additional rich data for the analysis. No new themes emerged in 

these last two interviews, and findings from the previous interviews were 

confirmed.  

6.3.4 Data Analysis 

All person identifiers were removed during transcription. An iterative 

approach was used for data collection and analysis with the help of the personal log 

that the PhD researcher maintained. This helped in reframing certain questions from 

the interview guide, which were not easy for the participants to apprehend. After 

reframing it, the researcher found it easier to obtain data from the participants for 

those specific questions.  

The PhD researcher and the main supervisor met twice to discuss the 

interview findings and interpretation. An inductive thematic analysis was carried 

out on the interview data (Braun and Clarke, 2006) using the NVivo application, 

and the PhD researcher coded all the transcripts. The main supervisor coded one of 

the transcripts and met to discuss any discrepancies. The final codes applied to all 

the transcripts were summarised and assigned to sub-themes and broader themes. 

6.3.5 Study Quality 

COREQ checklist - The consolidated criteria for reporting qualitative 

research checklist (Tong et al., 2007) was used to ensure the findings are reported 

completely and transparently, thereby ensuring the rigour and credibility of the 

research. The PhD student maintained reflective notes immediately after each 

interview, which helped better manage the following interviews and helped frame 

the codes, sub-themes, and themes.  
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6.3.6 Ethical Approval 

Ethical committee approval was obtained from the Teesside University 

School of Health & Social Care Research Governance and Ethics Committee (Study 

No. 247/19). (Appendix M) 

6.4 Results 

All the interviews were conducted between July and September 2020. In 

total, ten interviews were conducted, of which six were with pregnant women and 

four with women who had already delivered their babies. Of the 10 participants 

included in the study, four were Asian, four were white, and two were black. The 

mean age of the pregnant and postpartum participants in the study was 27.4 ±4.06 

and 29.1 ±1.43 years, respectively. Among the six pregnant women who 

participated, the mean gestational age was 31 ±2.05 weeks, and the mean age of 

children of the postpartum women was 6 ±2.23 months. None of the participants 

engaged in any form of structured physical activity both before and during their 

pregnancy. However, three of the participants reported that they typically jogged, 

on average, once per week. 

After conducting a thematic analysis of the interview transcripts, several 

codes were identified and assigned to 28 sub-themes. These sub-themes were then 

organised and set to form seven overarching themes. Of the seven broader themes, 

six were associated with the women’s beliefs, views, and physical activity 

experiences. The last theme captured information concerning their physical activity 

behaviour during the current Covid-19 outbreak and its issues. The following table 

gives an overview of the identified themes and sub-themes: 
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Table 6.1 – List of Themes and Sub-themes 

Theme Sub-themes 

 

1. It is the right thing to do 

 

• PA is good and has health 

benefits 

• Personal satisfaction 

• It is trendy 

 

2. I think it is safe  

 

 

• I know the right amount 

• Listen to your body 

• Sources of advice 

 

3. Community facilities  

 

 

• Good facilities are not available 

• If free it is not very good  

• Pricey options are not for all 

• Community centres are run-

down 

 

4. Local Authorities makes it or 

break it 

 

 

• Other places get the best for free 

• Look at us 

• They stop funding 

• It is not safe out there 

• People never care 

 

5. Personal Facilitators & barriers

  

 

• My family is my motivation 

• My family is more concerned 

about my safety 

• It is fun to do as a group 

• My body does not cooperate 

• The baby takes all my time 

• I am too tired 

 

6. A lot can be done  

 

 

• Don’t build new ones but take 

care of the old 

• Vouchers will be useful 

• Baby-friendly facilities 

• Exclusive use of facilities 

 

7. We will be safe 

 

 

• I wish this ends soon 

• It is important to follow the 

rules 

• It has not affected my PA levels 
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6.4.1 Identified themes: 

The seven main themes and explanations based on the participants’ verbatim 

responses within each sub-theme are presented below. 

6.4.1.1 Theme 1: It is the right thing to do  

PA is good and has health benefits  

When asked about their opinions on physical activity in general and during 

pregnancy, the participants shared various views. In particular, most of them agreed 

that being active brings good health and other benefits to them and their unborn 

baby.  

“It is a good habit, that’s what I believe” [P1] 

“… sure that it gives me loads of positivity and good health…” [P3] 

“I know that, it can help me stay healthy and heard from a friend, that it will be a 

breeze to deliver if I am active now” [P4] 

“I am aware that there are many good things about doing exercise, but never was 

very fond of it” [P7] 

“… and, I can have a calm and fresh start every day and manage all my chores with 

the little one around” [P2] 

 

Personal Satisfaction 

Another strong belief among a few of the participants was the sense of 

satisfaction that they perceived by being active. All the participants who were 

involved in some physical activity (n = 3) expressed a similar opinion on this topic.  

“…and the amount of satisfaction you get after a brisk walk in the park, that’s 

simply worth it” [P2] 

“Though what I do is very little, it gives me a sense of achievement, you see” [P5] 
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It is trendy 

Another interesting observation was the women’s perception of being active 

as trendy and fashionable. Most of the participants (n = 6) felt an influence of social 

media in their behaviour of being active.  

“I never miss a chance to click a photograph of me in trainers and tights” [P2] 

“That’s very trendy to post your picture in a gym or pool, but I never had an 

opportunity to…” [P5] 

“Isn’t it fashionable to work out with a big bump? I believe it is…” [P7] 

“The first thing I do after finishing my jog, is to update my insta story…” [P2] 

6.4.1.2 Theme 2: I think it is safe  

In this theme, the perception of physical activity’s safety during pregnancy and the 

source of advice for the participants have been incorporated. 

Know the right amount 

In general, participants feel it is safe to be active during pregnancy and 

postpartum and that they believe they know the right amount or type of exercise 

they can do safely during pregnancy. 

“I feel everyone should know what they can and can’t do. At least I do” [P5] 

“There is nothing bad in doing exercise when I’m pregnant. I think it is safe” [P3] 

 

Listen to your body 

Also, they add further information that knowing the right amount of physical 

activity to do during pregnancy and postpartum is key to its safety, and they must 

listen to their body on when to stop and when to continue exercising. 



   
 

135 
 

“We should simply take it as it is and try to adapt as we go on” [P3] 

“I believe we should listen to our body, because that’s the best guide” [P5] 

“I adapt my household work to suit my everyday mood and body conditions” [P2] 

Sources of Advice 

Further, they highlighted that midwives are their constant source for 

receiving information regarding exercise in pregnancy, and online resources contain 

abundant information in this regard. 

“We receive advice about being active every time we visit our midwife” [P2] 

“There is abundant advice on what and when to do in online forums” [P1] 

6.4.1.3 Theme 3: Community Facilities 

Good facilities are not available 

When asked about the free community facilities that are available to the 

participants to visit and engage in some kind of physical activity, almost all of the 

participants expressed some form of hesitation and disappointment about the venues 

and the facilities in them. 

“that’s a dream! I am sure we are never getting any good ones in our area” [P7] 

“there is not even a single facility which is of decent quality near me” [P10] 

“I have seen better buildings as car parks and garages” [P2] 

If free it is not very good 

Interestingly, this perception of quality is inversely related to costs of access: 

nearly half of the participants (n = 5) feel that when something is offered for free, 

such as community facilities, they perceive them to be of inferior quality, and 

therefore they don’t want to use them. 
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“They think, they can cram shoddy stuffs when they offer them for free” [P2] 

“It is generally, a norm, isn’t it? You don’t get quality when you don’t pay for it” 

[P7] 

“I don’t expect even decent enough facilities in these community centres” [P1] 

Community centres are run-down 

Primarily, they feel that the quality of the services offered and the 

infrastructure available are not of an acceptable standard, and therefore they prefer 

not to use the activities offered in their neighbourhood community centres.  

“No one wants to go there; it looks like it’s been simply rejected” [P7] 

“They are run-down since long, and I never would dare visit them” [P2] 

Pricey options are not for all 

However, the participants indicated their inability to afford fitness centres 

and gyms with perceived higher quality facilities where they need to pay to use the 

services. 

“Do they want me to spend one fourth of my earnings to just run and sweat out?” 

[P2] 

“I love to go to these fancy places, with swimming pool and sauna, but then, I think 

of the month end and that thought just vanishes” [P7] 

“Definitely not for me, no, I can’t afford them” [P9] 

“When you have many hungry mouths to feed, you will be happy to sacrifice such 

silly pleasures” [P1] 
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6.4.1.4 Theme 4: Local Authorities makes it or break it 

Participants’ views on the available local resources and their usability were captured 

in this theme. 

Other places get the best for free 

Many (n=6) of the participants compared their local authorities to others and 

commented that in their local authority, they are not provided with high quality and 

free resources, while other local authorities in the midlands and south of England 

are seen to provide easy access to high quality PA facilities for their residents. 

“I know some of my friend living in the midlands and down south, they get the best 

stuffs from their council for free” [P4] 

“When some other areas can provide excellent facilities for free, why don’t we?” 

[P2] 

Look at us 

Participants revealed their displeasure over the local and central government 

as they felt neglected, while the affluent communities were provided with all the 

necessary support. They argue that they possess the same rights as anyone in the 

south of the country or other upscale communities and questioned why they don’t 

receive the same type of facilities that the others get. 

“All I ask for is, look at us, we have the same rights as the wealthy do” [P2] 

“Its not surprising that the central government and the local council wants to work 

only for the rich and powerful” [P4] 

“When people in the south can get something, why can’t I? I am in the same 

country as they do, not in Africa” [P6] 
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They stop funding 

It is striking to observe that all the participants (n = 10) passed on some form 

of the blame on the local authorities and the central government for failing to 

deliver accessible and affordable local PA activities and facilities. They complained 

about stopping funds that supported delivering antenatal and postnatal sessions in 

their local children’s centres.  

“It’s simply outrageous that they cut funds to many of the activities like 

breastfeeding sessions and infant sessions. Those were some extremely wonderful 

opportunities to get out of the house and socialise” [P4] 

“I’ve heard there are not many sessions in my local centre, as they don’t receive 

funds from the central government to conduct them” [P6] 

“They spend millions to get out of the European Union but cut these puny funds to 

children’s centres and community venues. Isn’t this funny?” [P9] 

 

It is not safe out there 

Another salient piece of information that the participants shared was the 

issues around personal safety in using the communal facilities available in their 

neighbourhood. They felt that these facilities were unsafe to access and were 

occupied by a group of drunk people. 

“When there is not any guarantee for my safety in these places, why would I want to 

go?” [P2] 

“I have an excellent open gym very close to my house. But I never want to go there 

as its always swarmed by these **** tipplers and rogues” [P10] 

“I might try these places if I am a teenager, but not anymore, when I need to take 

care of someone who is completely dependent on me” [P3] 
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People never care 

They feel that the facilities, which are already mediocre, could not be utilised 

due to reasons such as the presence of drunk and intoxicated men around the venues 

and the facilities being abused and destroyed by a few fellow members of their own 

communities. 

“I don’t blame the authorities for every single thing that is wrong in these places. 

It’s us. We need to show some respect to things. I find some men who don’t care 

about others and simply abuse anything and everything” [P3] 

6.4.1.5 Theme 5: Personal Facilitators & barriers  

In this theme, various factors that the participants conveyed as their personal 

barriers and facilitators for being active during pregnancy and postpartum is 

presented. 

My family is my motivation 

It is interesting to note that some participants consider their family members’ 

encouragement as a key element for them to be active, and they quote examples 

where the previous generations in their family have also been physically active 

during their pregnancy.  

“All of my family are fond of exercising my mom my cousins and even my 

grandmother. They are my inspiration” [P7] 

“My partner always asks me to go out and get some fresh air. He gets crazy when 

he sees me sit in the couch and watch telly” [P9] 
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My family is more concerned about my safety 

 In contrast to the previous sub-theme, few participants (n=2) feel that their 

family members’ concerns regarding their safety are a barrier to their PA 

participation. They quote that the family member has not performed PA during their 

pregnancy, and they expect the same.  

“They are so worried if something would happen to me or for the baby” [P1] 

“They say that they haven’t done it so why should I do that” [P2] 

 

It is fun to do as a group 

Few (n=3) participants consider that doing physical activity as a group is 

helpful and serves as a facilitator. 

“I have not done much activity but when I do I prefer to do it in the park with my 

friends” [P6] 

“you get so easily bored when you’re a single person running around the streets.  I 

call my partner for a job but he’s always lazy” [P8] 

 

My body does not cooperate 

When asked about their personal barriers to being active during pregnancy 

and postpartum, all of the pregnant participants in the study revealed that their 

changing body shape is a significant barrier. 

“you see my tummy is big and that’s one reason why I don’t want to exercise” [P1] 

“My body doesn’t cooperate with me even for my everyday activities. I know it’s 

normal and I don’t want to strain myself by doing any more physical activity” [P3] 
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“When you’re pregnant there are lot of things that’s happening in your body and 

exercising is the last thing that you want to do” [P5] 

 

The baby takes all my time 

 Among postpartum women, spending most of their time with the infant 

seems to be a key barrier that prevents them from being active.  

“I wish I could join a gym or at least go for a brisk walk. but I don’t have anyone to 

take care of the baby” [P8] 

“He drains all my energy and wants me all the time next to him” [P9] 

“When you have a baby crying at the highest pitch, all you can think of is the baby, 

and not changing into your gym clothes” [P10] 

 

I am too tired 

Additionally, both pregnant and postpartum women suggest that they get 

easily tired and feel they could not venture out to perform any form of physical 

activity.  

“I’m simply too tired” [P3] 

“not that I don’t like exercising but I’m very tired these days” [P7] 

“I know it’s so important to be active but, still I feel exhausted all the time and I 

don’t find the energy to do any activity” [P10] 

6.4.1.6 Theme 6: A lot can be done  

Don’t build new ones but take care of the old 

Many participants felt that building newer community venues is a waste of 

resources when even the existing ones are not adequately taken care of.  

“Its simply useless to keep on building new ones, when you can’t maintain the 

existing ones” [P7] 
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“I wonder why they waste money in new venues, when I know for sure that they will 

turn useless in a few years” [P2] 

 

 

Vouchers will be useful 

Many of the participants suggested that the local council or the central 

government could extend the voucher scheme to pregnant and postpartum women, 

which will enable them to use the paid gyms and fitness centres for free. 

“They give vouchers for everything, but why can’t they spend some money on us? 

After all, we are not just one, but two lives” [P3] 

“I would welcome if we receive vouchers to use in any paid venue of our choice. 

That just opens up the boundaries” [P10] 

“I know they give vouchers for elderly to use in private gyms. They may extend this 

scheme to us, which will receive some real applause in the community” [P9] 

 

Baby-friendly facilities 

All the postpartum participants and a few pregnant participants conveyed 

their concern about the need for venues that are child friendly. They consider this as 

an essential factor that will decide their participation in activities. 

“When will they start funding these programs where I can take my baby with me?” 

[P5] 

“I won’t be going unless the place is safe for my boy” [P4] 

“It would mean a lot, if they can think of our kids when planning for new venues. 

We simply can’t afford childcare while we spend time to exercise” [P2] 

 

Exclusive use of facilities 

Another interesting finding is that one of the participants suggested having 

timeslots for women using vouchers to access the paid venues, as she might not feel 
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comfortable using her inexpensive gym kit in front of others who may have fancy 

kits. Also, participants wanted to have exclusive sessions for pregnant and 

postpartum women in such venues as they would feel confident in working out with 

other women who share similar attributes.  

“If they give us vouchers to use in private gyms, I prefer they fix some timeslots too. 

I don’t want to walk in with my gym kit that’s just a couple pounds more than a 

tenner and attract all the attention!” [P2] 

“Would feel confident in attending, if I know other women who are pregnant will be 

there” [P8] 

    

6.4.1.7 Theme 7: We will be safe  

In this section, the responses from participants regarding their views on Covid-19 

and their activity levels are recorded.  

I wish this ends soon 

All the participants miss their usual lifestyle and want this pandemic to end soon. 

“It feels like the end of the world, but I wish all this clears off soon” [P9] 

“Every morning, I pray for this to end soon and to have our normal lives back” 

[P1] 

It is important to follow the rules 

They are all well aware of the government guidelines and restrictions, 

especially those directed at pregnant women. The responses reveal that they are 

happy to follow these rules and consider them essential for their own safety. 

“At least in this issue, the government is concerned for our safety, and they issue 

special guidelines. That’s very commendable” [P2] 

“I feel that it is our duty to follow the rules” [P4] 
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“I respect these restrictions. Its for our safety. If not for these restrictions, we would 

not be speaking over the phone, we may be having a face-to-face interview, isn’t 

it?” [P5] 

 

It has not affected my PA levels 

Among the few participants who engage in some form of physical activity 

already, Covid-19 based restrictions have not brought in any significant change, and 

they still carry out their usual activities. 

“Though I don’t exercise much, I haven’t stopped my occasional jogging” [P6] 

“No, I don’t think this has changed my activity behaviours. I still am doing what I 

was doing earlier” [P4] 

 

6.5 Discussion 

 This study explored the beliefs and attitudes towards physical activity in 

pregnant and postpartum women living in deprived communities. In addition, the 

participants’ perception of available resources and barriers and enablers to their 

utilisation was also revealed. On the whole, despite not engaging in any form of 

structured physical activity, except for three of them jogging once a week, the 

participants in the study are aware of the health benefits of being active during and 

after pregnancy. They listed various factors such as safety fear coming from the 

family, changing body stature, tiredness, lack of adequate resources and neglect 

from the government as being barriers to being active. Few findings such as 

changing body stature and easy fatiguability are similar barriers to those revealed in 

the previous study (Chapter 4) among already active pregnant and postpartum 

women.   
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Additionally, they considered factors such as support from their families, 

performing activities in groups as enablers for physical activity. However, good 

infrastructure are missing, contributing to their lack of interest in performing PA. 

Furthermore, a strong theme that emerged from this study is the lack of support 

from the local authorities and other responsible parties in fostering a conducive 

environment for pregnant and postpartum women to undertake physical activity. 

The participants put many suggestions, such as providing vouchers and upkeep of 

available infrastructure, as elements that may motivate them to be active.  

 Although the participants included in the study were not very active and 

generally did not participate in any kind of regular physical activity, it was 

remarkable to learn that they are aware of the physical activity’s benefits in 

pregnancy and also for the foetus. This finding is in line with our previous focus 

group study results, discussed in Chapter 4, wherein pregnant and postpartum 

women who perform a considerable amount of physical activity acknowledge its 

health benefits.  

Further, the participants in this study also felt that exercising during 

pregnancy is safe, and they know their limits on when to stop. This finding again 

confirms the observations from the previous qualitative study in Chapter 4. There 

are several studies available in the literature to substantiate these findings 

(Duncombe et al., 2009b, Mudd et al., 2009a). For example, a quantitative study 

that aimed to assess the associations among PA participation and safety perceptions 

among pregnant women found that out of 296 participants included in the study, 

89% felt moderate activity is safer, and 36% felt vigorous physical activity safe 
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during pregnancy (Mudd et al., 2009a). Contrastingly, a qualitative study conducted 

among 57 women with low-risk pregnancies found that women consider rest and 

relaxation as significantly more important than physical activity during pregnancy 

(Clarke and Gross, 2004b). These conflicting results among a similar population 

need to be considered with caution. Various confounding factors such as maternal 

education, previous self-experiences, peer experience and peer pressure, and social 

engagement may all be responsible for differing opinions. A hypothesis is that these 

factors may also contribute to the reduced PA participation among women from low 

SES as they are more cautious in engaging in PA while pregnant and in postpartum 

due to lower levels of education and receiving contrasting advice on PA. 

In theme three, participants’ opinions on the available community resources 

such as activities in children’s centres and community centres and open gyms that 

they can use to perform physical activity have been explored. It was interesting to 

observe that the participants who are living in deprived communities consider that 

facilities or services that are free of cost may not be of adequate quality, and they 

would prefer not to use them. In contrast, a health policy project called ‘Gym for 

Free’ rolled out among deprived communities in Birmingham (Rabiee et al., 2015) 

resulted in a promising outcome where the percentage of people who used the 

fitness facilities almost every day or most days went up to 64% from 25%, and 

people who never used facilities dropped down to 0% from 28% (Rabiee et al., 

2015). The study in Birmingham (Rabiee et al., 2015) was conducted among both 

men and women of varied age groups, and none of the female participants were 

pregnant. This difference in opinion between residents of deprived communities as 

found between the Birmingham study and our study within the same country is 
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perplexing and requires additional research. On this occasion, this difference may 

be attributed to certain participant demographics such as age, sex, and, more 

importantly, pregnancy status. Another hypothesis on this can be the difference 

between perception and behaviour, where free facilities are perceived to be of lesser 

quality and therefore avoided. However, once exposed to them and under the right 

conditions such as exercising with likeminded participants who are non-stigmatising 

the participants from low SES might change their perceptions and behaviour and 

use them more often. 

 Another sub-theme contains participants’ views on paid fitness facilities 

within the same theme. There is strong evidence that people from low-income 

communities naturally tend to adopt lesser activity levels due to several reasons but 

most notably due to the associated costs (Hillsdon et al., 2005, Marmot and Bell, 

2012, Yancey et al., 2006). The majority of women in this study expressed their 

inability to pay for their leisure activities when they have other pressing 

commitments in their families. This finding is mirrored by observations in many 

studies conducted among young adults (Dagkas and Stathi, 2007) and adults from 

low-income groups (Withall et al., 2011, Kamphuis et al., 2007, Panter et al., 2008). 

It was interesting to observe a trend of accusing the local authorities and the 

central government of all the erroneousness in the community. All the participants 

in this study held to account the local council and the central government for the 

inadequate facilities and unsafe nature of the available physical activity 

infrastructure in their communities. According to 2004 WHO global strategy on 

diet, physical activity and health (WHO, 2004a), the member states must ensure that 
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“a combination of sound and effective actions to improve physical activity is 

delivered at the national and local levels, with close monitoring and evaluation of its 

impact” (WHO, 2004a). From this perspective, the expectations of the study 

participants are justifiable, and the government should devise strategies that 

promote physical activity by providing the necessary infrastructure. Also, the 

quality of community facilities is a signaller for wider inequality issues in their area.  

 Several factors were highlighted while discussing the barriers and facilitators 

for the participants to perform physical activity. Families are seen as both enablers 

and barriers as they either encourage the women to be active during and after 

pregnancy or pass on their fear of the mother and the unborn child’s safety. A 

qualitative study by (Hoebeke, 2008) highlights the perceived barriers to physical 

activity among women living in low-income communities. Participants in the study 

consider several factors, including cost, absence of childcare and lack of familial 

support, as important barriers to being active. Similarly, other studies confirm the 

current findings of pregnant women considering their family members’ opinions 

and lack of encouragement as a barrier to their engagement in physical activity (Da 

Costa et al., 2013, Evenson et al., 2009c, Weir et al., 2010b). 

In the next theme, “A lot can be done”, participants’ expectations from the 

local authorities that may motivate them to be active are discussed. The participants 

have a general consensus on maintaining and enhancing the available infrastructure 

rather than constructing new ones. They also suggested methods, such as providing 

vouchers to all pregnant women and new mothers, that can be used in fitness centres 

of their preference. This system of giving vouchers to promote health and physical 
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activity levels is commonly being used as it helps in increasing beneficiary 

engagement and participation in organised physical activity and sport (Hunter et al., 

2013, Reece et al., 2020, Rohde et al., 2017). 

 However, a peculiar observation under this theme was one of the 

participant’s views on using these vouchers to access paid venues. Introspecting the 

comments made by the participants, we could observe low self-esteem as they fear 

being judged on their attire by people from affluent communities who also attend 

the same venue. An interview study conducted by Reutter et al. (2009) among 59 

participants from low-income communities reported a similar observation, where 

the study participants thought that others in society “view them as a burden to the 

society” and highlighted the issue of “poverty stigma”. Unfortunately, such a 

reprehensible matter may act as a pivotal reason for deciding women's activity 

levels from deprived communities. While designing an intervention targeted at 

improving activity levels in pregnant and postpartum women living in deprived 

communities, special care must be taken in order to fend off even the tiniest of such 

issues surrounding societal stigma.  

6.6 Conclusion 

 In summary, the current study outlined the perceptions and expectations of 

pregnant and postpartum women living in deprived communities on physical 

activity. Women are ready to engage in activities, provided the local authorities 

show interest in their wellbeing and provide appropriate and well-maintained 

facilities to use. Interesting findings, such as women perceiving services offered for 

free to be inferior in quality, were observed in the study. By comparing the results 
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from this study with those from Chapter 4, it is intriguing to note that there are 

marked differences but also similarities regarding the perception of PA among 

women who were inactive and among women who are active during pregnancy and 

postpartum.  

 A significant finding from this study, where the participants emphasise the 

relationship between the government interest in their physical and mental well-

being and placing this as a condition for their engagement in PA, is unique. This 

finding gains more importance as the participants included in this study were all 

from low SES and resided in deprived localities. Further research needs to be 

carried out in order to find out if this opinion is also mirrored among residents of 

affluent communities.   

The results from this interview study, along with the conclusions of the 

previous systematic reviews and the focus group study, will be synthesised to 

inform the development of an infographic as part of a tool kit that will help inform 

the design and implementation of physical activity interventions for pregnant and 

postpartum women from both deprived and non-deprived communities  (described 

in Chapter 8).  
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CHAPTER 7 - Effectiveness and implementation aspects of physical 

activity interventions in pregnant and postpartum women from 

deprived communities: A systematic review and meta-analysis 
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7.1 Summary 

 This chapter will detail a systematic review and meta-analyses conducted 

with the objective of assessing the effectiveness and implementation aspects of 

physical activity (PA) interventions among pregnant and postpartum women 

residing in deprived communities. Five databases were searched from inception 

until September 2020. Studies where a PA intervention was used to promote or 

prevent a decline in PA levels in pregnant and/or postpartum women living in 

deprived neighbourhoods or belonging to low socioeconomic status and the PA 

outcomes are reported were eligible for inclusion in the review. 

 Out of 9,617, only six articles were eligible for inclusion in the review. All 

the included studies were randomised controlled trials. Data from the studies were 

extracted using structured data extraction forms, and a narrative synthesis of the 

intervention components and outcomes measures were made. A meta-analysis on 

the effectiveness of the intervention in PA levels of the participants was conducted, 

and forest plots were generated using the Stata software tool. A detailed description 

of the review methodology is presented. Findings extracted from the included 

studies are also presented in detail, and a comprehensive discussion on the same 

contrasting and comparing with available literature is made in this chapter.  
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7.2 Background 

 The positive effects of physical activity on pregnant and postpartum 

women’s physical and mental health have been repeatedly elaborated on in previous 

chapters. Collectively, the benefits of performing physical activity in pregnant 

women range from increased glucose tolerance, reduced incidence of gestational 

diabetes mellitus and pregnancy-induced hypertension, reduction in the duration of 

labour, increased pain threshold during labour, lower gestational weight gain and 

improved mental health (Barakat et al., 2012, Gardner et al., 2011, Hegaard et al., 

2007, Juhl et al., 2008, Nordhagen and Sundgot-Borgen, 2002, Sanabria-Martínez et 

al., 2015, Sorensen et al., 2003, Streuling et al., 2010). In postpartum women, 

exercise assists in a faster return to pre-pregnancy weight, reduced anxiety, 

prevention of lactation-induced bone mineral density loss and urinary incontinence 

and improved cardiovascular fitness (Sampselle et al., 1999, Pivarnik et al., 2006, 

Larson‐Meyer, 2002, US DHHS, 2008).  

 Among women, the life phase of being pregnant and a new mother carries 

significant importance as, for many, it is associated with several physical and 

psychological adjustments (Furber et al., 2009, Bibring, 1959). This negatively 

influences physical activity levels in these women (Borodulin et al., 2008, Brown 

and Trost, 2003, Evenson and Wen, 2011), deterring the above-mentioned health 

benefits during and after pregnancy.  

 Individuals from low socioeconomic conditions and ethnic minorities 

experience more ill health – both physical and mental, have higher mortality rates 

especially for infectious diseases, and hardly perform any considerable action to 
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prevent disease and improve health (Kaplan et al., 1987, Marmot, 2001). Clear 

associations between socioeconomic status (SES) and ethnicity and the wider 

determinants of health outcomes exist (Marmot, 2020), and these have been 

discussed elaborately in Chapter 2 of this thesis. A more recent report by the Public 

Health England on the impact of COVID 19 on Black, Asian and Minority Ethnic 

(BAME) groups acknowledge the existence of health inequality, especially to these 

BAME communities (PHE, 2020).  

 Along with its impact on general health, low SES has a considerable 

influence on the health and wellbeing of pregnant women and new mothers (Kim et 

al., 2018, Park et al., 2011, Jonas et al., 1992, BO et al., 2002, Peacock et al., 1995, 

Stephansson et al., 2001, Agyemang et al., 2009). Low SES jeopardises pregnant 

and postpartum women to several health conditions, including gestational diabetes 

mellitus, preterm delivery, increased incidence of stillbirth, higher perinatal 

infections, increased antenatal and postnatal weight gain and higher incidence of 

postnatal depression (BO et al., 2002, Kim et al., 2018, Peacock et al., 1995, 

Stephansson et al., 2001).  

In general, the activity levels of pregnant and postpartum women are lower 

than women who are not pregnant or those who do not have a newborn (Evenson 

and Wen, 2011, Gaston and Cramp, 2011). Also, available evidence from the 

literature shows that women who reside in deprived communities or those who 

belong to low SES tend to be least active and do not engage in any structured 

physical activity (Lee et al., 2007, Ford et al., 1991).  
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To engage and increase optimal health among pregnant and postpartum 

women from low SES, along with other techniques, increasing the opportunity for 

social contacts and provision of lifestyle interventions is essential (Hartig et al., 

2014, McEachan et al., 2016). However, it is observed from a cohort study 

conducted among 585 pregnant women to find out the feasibility of using digital 

health applications that women belonging to low SES are not compliant with using 

such interventions (Brusniak et al., 2020). Such behaviour towards lifestyle and 

physical activity interventions among women from low SES provides the 

opportunity to develop specific interventions targeted at these populations to instil a 

positive behaviour change. 

 In order to design such a physical activity intervention targeted towards 

promoting or increasing the activity levels of pregnant and postpartum women 

residing in deprived communities or from low SES backgrounds, it is imperative to 

review the literature for available successful evidence. Hence, this review was 

conducted to systematically synthesise from the wider literature the effectiveness 

and implementation aspects of physical activity interventions in pregnant and 

postpartum women from deprived communities.  

7.3 Methods 

 The Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) criteria were used to report this systematic review findings (Moher et al., 

2009). In addition, the methodological approaches, as defined by the Joanna Briggs 

Institute (JBI) reviewers’ manual (JBI, 2014) was followed closely while 

conducting this systematic review. A detailed protocol of this review was registered 
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on the International Prospective Register of Systematic Reviews (PROSPERO) – 

reg. no. CRD42020183073 (Subramanian MKP et al., 2020). 

7.3.1 Study Inclusion and Exclusion Criteria 

Participants/population 

The review included primary research studies which were conducted on the 

following population  

- Pregnant women belonging to low socioeconomic status as defined by the 

authors. 

- Postpartum women (<1-year post-delivery) belonging to low 

socioeconomic status as defined by the authors. 

- Studies conducted on pregnant and postpartum women of any age was 

included in the review. 

Exclusion: 

- Studies where authors do not report or mention the socioeconomic status of 

participants were not included in the review 

- Studies on pregnant or postpartum women with medical conditions that are 

absolute contraindications for physical activity were not included in the 

review. 
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Intervention 

The review included primary studies that used a physical activity 

intervention to promote or prevent the decline of physical activity in 

pregnant and/or postpartum women who belong to low socioeconomic 

status. 

Comparators 

Controlled trials were eligible for inclusion if they had a control group 

population who received usual care or no intervention or other behavioural 

interventions. 

Outcomes 

Studies were eligible to be included in the review only if they had reported 

the changes in physical activity either using objective (e.g. accelerometers 

and pedometers) or subjective (e.g. diary logs and questionnaires) 

measurements. 

In addition, the studies must have information regarding one or more of the 

following: the mode and type of delivery, intervention content and 

behavioural theories of physical activity interventions used. 
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7.3.2 Search Strategy 

A three-step search strategy was adopted to search the literature for this 

review. An initial scoping search of MEDLINE and Google Scholar databases were 

undertaken. This identified a couple of studies that met the inclusion criteria. 

Following this, the keywords in the title and abstract and the index words (subject 

terms and subject headings) from the identified studies was noted down. In addition, 

an elaborate keyword list following the PICO framework was created to search the 

database. A second search was then performed using all the keywords and index 

terms identified across all the included databases (MEDLINE, EMBASE, CINAHL, 

and SPORTDiscus using the EBSCO host platform and Web of Science). The 

MEDLINE search strategy has been provided in Appendix S1. Once the eligible 

studies were identified, the reference lists of these included studies were also 

searched for additional studies that the electronic searches may not have identified.  

The identified records from the database searches were uploaded into 

EndNote X8.2 2018 (Clarivate Analytics, PA, USA) and duplicates were removed. 

The PhD student performed the entire title and abstract screening, while one 

supervisor from the supervisory team randomly screened 40% of the titles and 

abstracts. Four independent reviewers – the PhD student and three members from 

the supervisory team performed the full-text screening of articles selected for 

inclusion based on congruence with the inclusion criteria. Team discussions 

resolved any discrepancies that occurred between the reviewers.  
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7.3.3 Quality Appraisal 

Two independent reviewers – the PhD student and a supervisory team 

member assessed the risk of bias of the included studies using the standard critical 

appraisal tools available from the Joanna Briggs Institute (Lockwood et al., 2017, 

Tufanaru et al., 2017). Using the tool, each study received a score, and based on this 

they were rated as ‘‘good’’, ‘‘fair’’ or ‘‘poor’’ quality. Since the JBI critical 

appraisal tools do not offer any predetermined cut-offs to classify studies as good, 

fair or poor, the weighting system, as suggested by Nordbø et al. (2020) has been 

followed. According to this system, studies are classified as i) poor - if 50% or 

fewer of the items were not fulfilled (marked NO), ii) fair - if 51–85% of the items 

were not fulfilled and iii) good - if more than 85% of the items were not fulfilled 

(Nordbø et al., 2020). Any disagreements that arose between the reviewers were 

resolved through discussion with a third reviewer from within the supervisory team. 

This quality assessment was not used to exclude selected studies from the review 

but was used to guide the weight of evidence for data synthesis and reporting 

purposes.  

7.3.4 Data Extraction 

 Data from the included studies were extracted into purpose-designed, pre-

piloted data extraction forms guided by the standardised data extraction template 

available from JBI (MAStARI data extraction instrument) (JBI, 2013). Data 

extraction was completed by the PhD student and was verified by a second reviewer 

from the supervisory team. The reviewers extracted the following data: study 

reference information (author, year, country), study participant characteristics 

(sample size, socioeconomic status, and PA levels), study methods (e.g. theoretical 
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approach, data collection, sampling and recruitment strategy), intervention 

components (type, duration, intensity, delivery setting, delivery personnel) and 

study outcomes (change in PA reported objectively or by self-report between the 

intervention and control group).  

7.4 Results 

 A thorough search of the databases resulted in a total of 9,6187 records, 

which were then deduplicated both electronically and manually. A final of 4,978 

unique records were then included for the title and abstract screening. 4,911 records 

were excluded at this stage, and 67 articles were subjected to full-text screening. At 

the end of full text screening, only six studies were eligible to be included in the 

review. All six studies were randomised controlled trials (RCTs). The study 

screening, selection and inclusion process is shown using the PRISMA flowchart in 

Figure 7.1 (Moher et al., 2009). 

 Of the included studies, three are from the USA (Hawkins et al., 2014, 

Ostbye et al., 2009, Phelan et al., 2017), one each from the UK (Craigie et al., 

2011), Canada (Hui et al., 2006) and Australia (Szmeja et al., 2014). In total, 2,286 

participants were included across the six studies. Three studies included only 

postpartum women (Craigie et al., 2011, Ostbye et al., 2009, Phelan et al., 2017), 

while the other three included pregnant women (Hawkins et al., 2014, Hui et al., 

2006, Szmeja et al., 2014). Table 7.1 captures the participant characteristics from 

the included studies, while Table 7.2 summarises the study description, including 

the change in PA levels.  
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7.4.1 Intervention Components Used 

 One common component in the intervention across all the included studies is 

the provision of personalised dietary plans for the participants. In addition, the study 

by Phelan et al. (2017) set calorie goals for the postpartum women included in their 

trial. Along with personalised diet plans, digital pedometer and activity diary or 

logbook are the next commonly used component across many of the included 

studies (Craigie et al., 2011, Hawkins et al., 2014, Hui et al., 2006, Ostbye et al., 

2009). Though the intervention is remotely delivered, three of the studies included 

have periodic face-to-face counselling or consultation sessions in order to monitor 

the progress and clarify any doubts and issues among the participants (Hawkins et 

al., 2014, Phelan et al., 2017, Szmeja et al., 2014). The interventions that are 

delivered in person are either conducted at a convenient venue (Craigie et al., 2011) 

or at a community fitness centre (Hui et al., 2006, Ostbye et al., 2009). Providing 

DVDs or subscriptions to online portals containing video exercise resources is a 

popular component among the studies included in this review (Hui et al., 2006, 

Phelan et al., 2017, Szmeja et al., 2014).  
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Figure 7.1 – PRISMA Flowchart showing the process of eligible articles 

screening and inclusion (Moher et al., 2009) 
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Table 7.1 – Participant Characteristics from the included studies  

 
Reference 

(First 

author, 

year) 

Age (yrs.) Socio-economic 

Status 

Pregnancy 

status at 

baseline 

Baseline PA levels 

Int. Con. Int. Con. 

Craigie et 

al. (2011) 

30±5.5 30±6.6 Scottish Indices of 

Multiple Deprivation 

deciles   

 
Intervention (%) 

Most deprived = 51.7 

Moderately deprived = 
48.3 

Control (%) 

Most deprived = 56.5 

Moderately deprived = 

43.5 

Postpartum 

 

6 – 18 

months 

 

MVPA/day  

83±46 (range 15-

209) 

 

 

MVPA/day  

77±60 (range 6-

288) 

 

Hawkins et 

al. (2014) 

26.5 Annual Income 

 

< $15,000  = 42% 

$15 – 30,000  = 

15% 

> $30,000  = 23% 

Don’t know  = 21% 

Antenatal 

 

Mean GA = 

11 weeks 

 

MET hrs/wk 

MVPA = 87.1±73.9 

Total PA = 

212.8±106.4 

Light intensity PA 

= 124.5±55.8 

MET hrs/wk 

MVPA = 87.9±85.2 

Total PA = 

215.2±124.2 

Light intensity PA 

= 127.2±63.3 

Hui et al. 

(2006) 

26.2±5.4 26.2±5.7 89% of participants 

were from low-

income 

(<$30,000/year) or 

low-middle-income 

(<£60,000/year). 

Antenatal 

 

GA = 20 – 

30 weeks 

 

PARmed-X units 

 

1.17±0.87 

PARmed-X units 

 

1.52±0.68  

Ostbye et 

al. (2009) 

30.6±5.8 31.2±5.3 Annual Income  

<$15,000 = 6.2% 

$15-30,000 = 

20.8% 

$30-45,000 = 

14.4% 

$45-60,000 = 

14.6% 

>$60,000 = 41.1% 

Postpartum 

 

6 weeks  

Hard-very hard 

mins/week 

 

55.4±121.4 

Hard-very hard 

mins/week 

 

34.2±64.5 

Phelan et 

al. (2017) 

27.5±5.2 28.6±5.5 Annual Hose-hold 

income 

<$10,000 = 18.8% 

$10-19,999 = 

31.0% 

$20-29,999 = 

29.1% 

>$30,000 = 21.2% 

Postpartum 

 

5.2±3.2 

months 

MVPA min/day 

(mean (95%CI)) 

 

38.9 (31.3 to 46.4) 

MVPA min/day 

(mean (95%CI)) 

 

37.7 (30.7 to 44.6) 

Szmeja et 

al. (2014) 

29.2±5.6 29.4±5.3 Index of Socio-

economic Disadvantage 

as measured by SEIFA 

Unknown I = 0.2% C = 
0.2% Quintile 1 (Most 

Disadvantaged) I = 

33.8% C = 27.8% 
Quintile 2 I = 23.7% C = 

25.4% Quintile 3 I = 

12.6% C = 18.6% 
Quintile 4 I = 13.7% C = 

13.5% Quintile 5 (Least 

Disadvantaged) I = 
16.1% C = 14.5% 

Antenatal 

 

GA in weeks 

(median) 

I = 14.0 

C = 14.1 

Activity Score (As 

per SQUASH 

quest.) 

 

7040.20 ± 3968.84 

Activity Score (As 

per SQUASH 

quest.) 

 

6967.30 ± 3943.89 
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Table 7.2 – Description of Included Studies 

 

 

Reference 

 

Sample Size  

 

Intervention Components and 

duration 

 

 

Delivery setting/ 

Delivered By 

 

Frequency & Volume of 

Intervention 

Change in PA 

 

 

 

 

 

Craigie et 

al. (2011) 

 

 

 

N = 52 

 

Intervention = 29 

Control = 23 

 

Components – Weight loss booklet,  Face-

to-face consultations, Structured telephone 

calls,  Personalised dietary prescription of 

estimated energy req. minus 500kcal,  

Personalised physical activity goals 

achieving 150 min of MVPA per week, 

Walking plan, Pedometer, Weight log-book 

 

Duration – 12 weeks 

 

 

 

Setting 

Any venue convenient to 

participant 

 

Delivered by 

Lifestyle councellor 

 

 

 

3 face-to-face consultations at 

monthly intervals for 3 months 

3 structured telephone calls at 

monthly intervals for 3 months  

4 weeks walking plan 

 

 

 

Intervention minus 

control (statistical 

difference)  

p = 0.86 

 

 

 

 

 

Hawkins et 

al. (2014) 

 

 

 

 

N = 260 

 

Intervention = 132 

Control = 128 

 

Components – Goal to increase time spent in 

moderate intensity PA by 10% each week to 

safely progress towards the overall goal; 

Digital pedometer and activity diary; 

Follow-up tailoring questionnaires mailed 

monthly; Individually tailored reports and 

corresponding stage-matched manual sent to 

participant; Monthly booster phone calls to 

provide feedback based on motivational 

readiness for PA adoption 

 

Duration – 12 weeks 

 

 

Setting 

Discussion and feedback 

over phone; PA 

performed by the 

participants at their home 

or other usual places they 

visit 

 

Delivered by 

Health educators 

 

One initial telephone call to 

discuss the results of the baseline 

responses to the tailoring 

questionnaire and to discuss the 

barriers and facilitators to adopt 

PA. 

Monthly follow-up tailoring 

questionnaire. 

Monthly individual response and 

corresponding tailor matched 

manual. 

Monthly booster calls to give 

feedback 

 

 

Intervention minus 

control (statistical 

difference) 

 

Total PA p = 0.03 

 

Light intensity PA p = 

0.08 

 

MVPA p = 0.09 
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Hui et al. 

(2006) 

 

 

 

 

 

N = 45 

 

Intervention = 24 

Control = 21 

 

Components – Group-session exercises and 

home-based exercise. Recommended 

activities included walking, swimming, mild 

aerobics, stretching and strength exercise. 

Weekly group sessions. Floor aerobics, 

stretching and strength exercises in group 

sessions. Pedometer. Video exercise 

instructions. Computer assisted Food Choice 

Map dietary interviews and counselling 

 

Duration – 6 – 16 weeks 

 

 

Setting 

Weekly group sessions 

were held in an air-

conditioned gymnasium 

in a community centre 

 

Delivered by 

Professional trainers 

 

 

 

Exercise 3 to 5 times per week for 

30 to 45 min per session was 

recommended for participants. 

Group sessions ~45 min/session 

 

 

 

Intervention minus 

control (statistical 

difference) 

p = 0.005 

 

 

 

 

 

 

 

Ostbye et al. 

(2009) 

 

 

 

 

 

 

 

N = 450 

 

Intervention = 225 

Control = 225 

 

 

 

Components – Eight healthy-eating sessions; 

Ten physical-activity group sessions; Six 

telephone-counseling sessions; Study 

notebook with exercises, recipes, and other 

intervention related information and a 

pedometer were provided. A sport stroller 

was provided; The ACTIVMOMS classes 

encouraged walking and demonstrated 

activities designed to enhance recovery from 

pregnancy, including aerobics, strength and 

flexibility training, and pelvic-floor 

exercises. 

 

Duration – 9 months 

 

 

 

 

 

Setting 

Duke Center for Living 

(CFL), North Carolina. 

 

 

Delivered by 

Trained experts 

 

 

 

ACTIVMOMS classes are offered 

two to six times a week. 

Women are encouraged to attend 

at least eight sessions.  

Two sessions are in the form of 

field trips—to the food court at 

the local mall and to the grocery 

store—to learn how to shop for 

low-cost, nutritious foods. 

 

 

 

 

 

 

Intervention minus 

control (Statistical 

difference)  

p = 0.99 

 

 

 

 

 

 

 

 

Phelan et al. 

(2017) 

 

 

 

 

 

 

 

 

N = 371 

 

Components – 12-month primarily internet-

based weight loss program adapted from 

prior programs. Calorie goals (from 1200 to 

1800 calories per day with 300 additional 

calories for mothers who were 

breastfeeding). Physical activity goals 

gradually increased to 30 minutes or more 

per day on most days of the week. Weekly 

lessons, a web diary, a weight and physical 

activity tracker, instructional and 

 

 

 

 

Setting 

Online website. Monthly 

face-to-face sessions at 

WIC clinics. 

 

 

 

 

 

 

 

 

Study interventionists held 

monthly face-to-face group 

sessions. 

Four weekly text-messages 

 

 

 

MVPA min/day  

Change from baseline to 

6 mon p = 0.53 

Change from baseline to 

12 mon p = 0.91 
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 Intervention = 174 

Control = 197 

 

 

inspirational videos, and a message board. 

Four weekly text messages notified 

participants of new website content and 

provided motivation, support, and feedback.  

Monthly face-to-face sessions 

 

Duration – 12 months 

Delivered by 

Study interventionists 

Light intensity PA 

min/day  

Change from baseline to 

6 mon p = 0.41 

Change from baseline to 

12 mon p = 0.80 

 

 

 

 

 

 

 

Szmeja et 

al. (2014) 

 

 

 

 

N = 1108 

 

Intervention = 543 

Control = 565 

 

 

 

 

Components – An informational DVD –  

about healthy eating during pregnancy, 

serving sizes, and exercise during 

pregnancy. Meal plans. Work book to 

monitor their ongoing progress. A Nutrition 

in Pregnancy book was provided. An 

Exercise in Pregnancy book was provided. 

 

Duration – 16 to 26 weeks 

 

 

 

Setting 

DVD to watch at home. 

Initial face-to-face 

discussion. Telephone 

calls. 

 

 

Delivered by 

Trained dieticians, and 

research assistants 

 

 

 

 

 

 

DVD and printed materials to 

watch at home. 

 

 

 

 

Adjusted p-values 

At 28 weeks = 0.68 

At 36 weeks = 0.68 
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Table 7.3 – Further Description of Included Studies 

 

Reference 

 

Primary Objective 

 

Sample Recruitment & 

Inclusion Criteria 

 

PA Measured Using 

 

Statistical Analysis 

Performed 
Author’s 

Conclusions 

 

 

 

 

 

 

 

 

 

Craigie et al. 

(2011) 

 

 

 

 

 

 

 

To evaluate the feasibility of 

undertaking a randomised 

controlled trial of a weight 

loss intervention 

(WeighWell) in postpartum 

women living in areas of 

social disadvantage 

 

 

Recruitment strategies comprised 

visits to community 

groups; writing to general 

practitioner practices who have at 

least 30% of their patients 

classified as living within the 

most deprived 15% of SIMD and 

through support workers and 

newspaper advertisement. Women 

who were not pregnant, were 6–18 

months postpartum with a BMI 

more than 25 kg/m2 and living in 

areas of moderate to high 

deprivation (Scottish Index of 

Multiple Deprivation (SIMD) 

deciles 1–5) (Scottish 

Government, 2009) based on 

postcode. 

 

 

 

 

SenseWear physical 

activity monitor 

(Bodymedia Inc., 

Pittsburgh, PA, USA). 

Questionnaires on 

socio-demographic 

background, 

dietary intake, 

physical activity and 

psychosocial 

parameters.  

Analysis of variance 

(ANOVA) to assess 

changes between 

baseline and follow 

up. 

No differences were 

detected between 

groups for change 

in objectively 

measured physical 

activity. 

 

 

 

 

 

Hawkins et al. 

(2014) 

 

 

 

 

To assess the effectiveness 

of an individually tailored, 

motivationally 

matched exercise intervention 

on 

physical activity levels in an 

ethnically diverse 

sample of pregnant women at 

high risk for 

GDM. 

 

 

 

Women were considered eligible 

for the study if they were in their 

first trimester of pregnancy, 

were between the ages of 16 and 

40 years and were at high risk for 

GDM. 

 

 

 

 

Pregnancy Physical 

Activity Questionnaire 

(PPAQ) 

 

 

 

Chi-square test, 

mixed model 

analyses, logistic 

regression to 

compare the odds.  

 

The exercise arm had 

significantly greater 

increases in sports or 

exercise activity 

(equivalent 

to 1.33 hours/week 

of sports exercise) 

compared with the 

health and wellness 

arm. 
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Hui et al. (2006) 

 

 

 

To determine the feasibility 

of implementing a 

community based 

exercise/dietary intervention 

program targeted at 

socioeconomically 

deprived pregnant women 

living in an urban 

core in an attempt to reduce 

risks of obesity and diabetes. 

 

 

Pregnant women (<26 weeks of 

pregnancy) with no pre-existing 

diabetes were recruited on a 

voluntary basis from 

July to December 2004 from 

attendees in Healthy Start for 

Mom & Me prenatal classes 

conducted at Youville 

Community Challenge and the 

Manitoba Clinic, both in urban 

Winnipeg. 

 

 

 

 

Recreational physical 

activities of 

participants were 

assessed 

using the PARmed-X 

for Pregnancy form 

based on Health 

Canada 

recommendations 

 

 

 

 

Student t-test. Chi-

square test and 

Linear regression 

analysis 

 

 

Preliminary results 

demonstrate 

that community-

based lifestyle 

intervention is 

feasible for pregnant 

women living in the 

urban Winnipeg 

region. 

 

 

 

 

 

Ostbye et al. 

(2009) 

 

 

 

 

 

 

 

 

To promote a reduction in 

BMI through 24-months 

postpartum via sustainable 

lifestyle changes. 

 

 

 

Women who had recently 

delivered babies were recruited 

from the three largest obstetrics 

clinics in Durham NC, by 

pre-screening records for patients 

likely to be eligible (pre-

pregnancy 

BMI >25).  

 

 

The 7-day physical-

activity recall (PAR) 

was used to capture 

the number (bouts) 

and duration (minutes) 

of periods of 

moderate, hard, and 

very hard activity in 

the morning, 

afternoon, and evening 

of each day of the 

previous week. 

 

 

 

 

Student t-test. 

Linear regression 

models. Unadjusted 

and covariate 

adjusted regression 

models 

 

 

 

There were no 

significant group 

differences in 

increased physical 

activity. 

 

 

 

 

 

 

Phelan et al. (2017) 

 

 

 

 

To test whether an internet-

based weight loss program in 

addition to the Special 

Supplemental Nutrition 

Program for Women, Infants, 

and Children (WIC program) 

for low-income postpartum 

women could produce greater 

weight loss than the WIC 

 

 

Recruitment occurred across 12 

WIC clinics in the California 

central coast. Participant eligibility 

was based on self-report and 

included being 6 weeks to 12 

months postpartum and having a 

BMI > 25 or a BMI from 22 

 

 

 

 

 

Waist-worn 

accelerometer 

(GT3X+; ActiGraph) 

 

 

 

 

 

Linear mixed-effect 

model. Chi square 

test and student t-

test. 

 

 

 

 

There were no 

significant group 

differences in  

physical activity 



   
 

169 
 

program alone over 

12months. 

 

to 24.9 but exceeding pre 

pregnancy weight by 4.5 kg or 

more. 

 

 

 

 

Szmeja et al. 

(2014) 

 

 

 

To evaluate the effect of an 

educational DVD, providing 

information about healthy 

food choices and exercise 

during pregnancy, on diet and 

physical activity, among 

pregnant women who were 

overweight or obese.  

 

 

Women were eligible with a 

singleton pregnancy between 10- 

and 20-weeks gestation, and body 

mass index at the time of their first 

antenatal appointment of ≥25 

kg/m2. 

 

Short Questionnaire to 

Assess Health-

enhancing physical 

activity (SQUASH) 

 

Linear regression 

models and log-

binomial models. 

 

The provision of an 

informational DVD 

was associated 

with an improvement 

in dietary quality at 

36 weeks gestation, 

but was not 

associated with 

improvements in 

physical activity. 
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7.4.2 Outcome Measures 

 The studies included in the review reported the PA outcomes using various 

measures such as MVPA/day (Craigie et al., 2011), MET-hours per week (Hawkins 

et al., 2014), PARmed-X units (Hui et al., 2006), hard and very hard activity 

minutes per week (Ostbye et al., 2009), light and MVPA minutes per day (Phelan et 

al., 2017), activity score as per SQUASH questionnaire (Szmeja et al., 2014). Most 

of the studies reported the statistical difference between the intervention and control 

as p values. The RCTs by Hawkins et al. (2014) and Hui et al. (2006) reported a 

significant difference between the pre and post-intervention PA levels with p values 

of 0.03 and 0.005, respectively. Though the other studies did not report any 

significant difference between the intervention and control groups, they observed a 

general increase in the activity levels in the participants and compliance in adhering 

to the dietary advice provided. A meta-analysis was conducted, and the association 

between the intervention and the PA levels of the participants included are 

observed. Figure 7.2 and Figure 7.3 shows the forest plot with random effects 

overall effect of the intervention and PA levels in the participants.   

Figure 7.2 Forest plot of the effect of intervention on within group PA levels 
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Figure 7.3 Forest plot of the Comparison of intervention and control arms at 

follow-up – standardised mean difference (Hedges’s g) 

 

7.4.3 Methodological Quality 

 All the included studies were appraised for methodological quality using the 

JBI critical appraisal tools for RCT (Lockwood et al., 2017) (Appendix O). The 

study by Phelan et al. (2017) was of good quality, while the remaining five articles 

were of fair quality (Appendix P). Only in a single study, the researchers were blind 

to treatment assignment and to the outcomes based on treatment assignment (Q6) 

(Phelan et al., 2017). All the RCTs included in the study followed randomisation 

and concealed allocation (Q1,2,3), and participants were analysed in the groups to 

which they were randomized (Q9).  
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7.5 Discussion 

 From the limited evidence gathered by this systematic review and meta-

analysis, it is clear that PA interventions effectively increase physical activity 

among pregnant and postpartum women living in deprived neighbourhoods. 

Although the studies included in this review consist of most participants belonging 

to low SES, only two of the six studies were exclusively conducted among women 

from deprived communities (Craigie et al., 2011, Phelan et al., 2017). Only one 

study among the six had a primary aim of promoting physical activity among the 

participants (Hawkins et al., 2014). The rest of the studies were interested in 

evaluating PA intervention's effects in reducing maternal weight and the risk of 

diabetes. This observation is very similar to the previous systematic review (Chapter 

5), where the interventions only targeted a specific health benefit and increased PA 

levels are usually a secondary outcome.  

 The components used in the PA interventions and the programme's 

implementation among participants are again similar to that revealed in the previous 

systematic review (Chapter 5). One key difference in implementing these 

programmes is that the interventions targeting women from deprived 

neighbourhoods are always based on a behaviour change theory underpinning the 

programme. Some of the few theories used in the included studies are – goal setting, 

social cognitive theory, self-motivation and self-monitoring. Such a heavy 

dependence on behaviour change theories was not observed in our previous 

systematic review evaluating the interventions targeted at already active pregnant 

and postpartum women.  
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 It is clear from the literature that the effectiveness of physical activity 

interventions among residents from deprived neighbourhoods are not positive, and 

the socio-environmental factors must all be considered while designing an effective 

intervention targeted at such a population (Everson-Hock et al., 2013). It is 

important that physical activity interventions instil a behaviour change among such 

population in order to convert their intention to behaviour by incorporating 

behaviour change theories within the programme. Among the included studies in the 

review, it is clear that all the studies have integrated one or more of such theories to 

promote increased uptake of the intervention and create a positive change in their 

physical activity levels.  

 Another key finding that corresponds with the findings from the previous 

systematic review (Chapter 5) is the use of DVD and online video subscriptions 

containing exercise instructions to pregnant and postpartum women. This seems to 

be a popular and highly effective component among others in encouraging women 

to engage outside of the intervention session at a pace that is best suited for them.  

 Along with several techniques and components, for a successful engagement 

with the delivered intervention among pregnant and postpartum women from low 

SES, increasing their opportunity for social contacts by delivering group sessions 

and face-to-face sessions are essential (Hartig et al., 2014, McEachan et al., 2016). 

Reflecting this concept, this review, among the included studies, the RCT by Hui et 

al. (2006) consists of the most intense face-to-face and group PA sessions, and not 

surprisingly has the most significant difference between the intervention and control 

groups post-intervention PA levels.  
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 Similar to the previous systematic review in this thesis (Chapter 5), it is 

disconcerting to see that the main objectives of most of the studies in this review are 

to evaluate the effectiveness of PA interventions in improving or preventing health 

conditions such as obesity and diabetes. Although it is important to prevent disease 

by promoting activity, it is highly imperative to impart the belief that ‘exercise is 

life’ and being active is not only to prevent diseases but is a holistic way to live. 

This is even more important among pregnant and postpartum women from deprived 

communities as they are disproportionately affected by inequalities in all domains.  

7.6 Conclusion 

 This systematic review was conducted with the aim of evaluating the 

effectiveness and implementation aspects of physical activity interventions targeting 

pregnant and postpartum women from deprived communities. The results are 

encouraging and show a positive change in PA behaviour among the target 

population in response to interventions underpinned by behaviour change theories. 

There are several similarities between this review and the previous one (Chapter 5), 

including the components of the intervention and the primary objectives of the 

studies. Future trials must focus on promoting PA and increasing participants’ 

activity levels as its primary objective in order to integrate being active within 

everyone’s lifestyle.  
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8.1 Introduction  

 This chapter summarises the objectives of the thesis, followed by an 

overview of its key findings. This is followed by an in-depth discussion of the 

findings in relation to the available literature and the researcher’s perspectives. The 

findings are discussed in line with the socio-ecological model of health and the 

behaviour wheel concept, which are discussed in detail in the literature review 

chapter (Chapter 2). Although the models mentioned above are used in this 

discussion chapter, the findings from the four different studies repeatedly highlight 

a few determinants such as individual-level factors and the built environment, which 

are given more weight in this discussion chapter. Each individual chapter (Chapters 

4, 5, 6 & 7) already contain a discussion on the findings from the respective studies. 

Hence, in this chapter, the findings from different populations included in this PhD 

study, (i.e. already active and inactive pregnant and postpartum women living in 

different socioeconomic environments) are assimilated and presented within the 

context of the socioecological model.  

 The chapter will also provide a description of the toolkit that has been 

compiled using various resources, along with an infographic that was generated 

using the findings from the research activities of this project. This chapter will be 

followed by a conclusion chapter where a succinct culmination of the project along 

with future recommendations for research, policy and practice will be made along 

with a personal reflection of the researcher on this entire PhD project.  
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8.2 Summary of the PhD Aims and Objectives 

The aims of this PhD study were to:  

1) Identify the enablers and barriers of physical activity among already active 

women during pregnancy and postpartum and explore their ideas for developing a 

physical activity intervention. 

2) Synthesise the evidence on the effectiveness of physical activity interventions 

with active women during and after pregnancy.                         

3) Explore the experiences of physical activity and expectations for an ideal 

intervention among pregnant and postpartum women living in deprived 

communities. 

4) Synthesise the evidence on the effectiveness of physical activity interventions 

aimed at increasing activity levels of pregnant women from a deprived background.  

5) Develop a toolkit that will serve as a “go-to” resource when a physical activity 

programme is being developed for pregnant and postpartum women living in both 

affluent and economically deprived communities  

Two systematic reviews and two qualitative studies were conducted to achieve 

these aims. The first systematic review (Chapter 5) explored the effectiveness of 

physical activity interventions in maintaining and increasing activity levels among 

already active pregnant and postpartum women and the intervention components. 

The focus of the second systematic review (Chapter 7) was on synthesising 

evidence on the effectiveness and implementation aspects of interventions 
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promoting physical activity in pregnant and postpartum women from deprived 

communities.  

The qualitative studies primarily explored the barriers and facilitators for 

physical activity among pregnant and postpartum women who were both already 

active and inactive and lived in different socioeconomic environments (Chapter 4 & 

6). The qualitative studies also examined the perceptions and expectations of these 

women on what an ideal intervention should look like, which would motivate them 

to sustain or increase their physical activity levels should comprise.  

8.3 Summary of Key Findings 

8.3.1 Barriers and facilitators for engaging in PA between already active 

women and those living in deprived communities 

The first qualitative study conducted as part of this PhD demonstrated that 

already active women were willing to continue their physical activity throughout 

pregnancy and postpartum, and the participants showed a clear understanding of the 

benefits of being active during and after pregnancy. Pregnant women who were 

already active consider their changing body physique and fatigue as significant 

barriers, while already active postpartum women feel that lack of childcare and 

wanting to be with the baby prevents them from being active.  

Through the qualitative work conducted among pregnant and postpartum 

women from deprived communities with the same aim as the previous focus group 

study, it was revealed that despite not engaging in any form of structured physical 

activity, the participants are also aware of the health benefits of being active during 

and after pregnancy. They listed various factors such as safety, negative attitudes to 
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physical activity from the family, changing body stature, tiredness, lack of adequate 

resources, and available infrastructure being neglected by local authorities as 

barriers to being active. A few findings, such as changing body stature and 

tiredness, are similar to those revealed as barriers among already active pregnant 

and postpartum women. Additionally, they considered social factors such as support 

from their families and performing activities in groups as enablers for physical 

activity. Structural factors, such as a lack of good local infrastructure for physical 

activities, also contributed to their limited engagement in PA. Furthermore, a strong 

theme that emerged from this study is the lack of support from the local authorities 

and other responsible parties, including the central government, in fostering a 

conducive environment for pregnant and postpartum women living in deprived 

communities to undertake physical activity. The participants put suggestions, such 

as providing vouchers and upkeep of available infrastructure, as elements that may 

motivate them to be active, which will be discussed in more detail later in this 

chapter. 

8.3.2 Components of PA interventions to promote PA 

The mixed-methods systematic review on interventions targeted at already 

active women during pregnancy and postpartum showed that there is very limited 

evidence on interventions to promote PA in this group. The evidence available 

shows that PA interventions are largely successful in promoting or sustaining 

physical activity levels, and active women consider it beneficial to be active during 

and after pregnancy. From the limited information available, it is evident that simple 

techniques such as supervised walking, providing DVDs with exercises to do at 



   
 

180 
 

home, provision of pedometers and goal setting and periodic face-to-face sessions 

for monitoring are successful in increasing the activity levels.  

The qualitative evidence available from a single study included in the 

systematic review suggests that already active postpartum women consider that PA 

during pregnancy provides benefits such as healthy pregnancy, having a natural 

childbirth experience, and returning to their normal PA activities and pre-pregnancy 

weight after delivery. They also consider peer judgments and stereotyping as 

barriers to them being active during pregnancy.    

The second systematic review, which collated information on the 

effectiveness and components of physical activity interventions for pregnant and 

postpartum women from deprived communities, showed similar findings to that of 

the previous review regarding the intervention components. But included more face-

to-face sessions and behaviour change techniques such as goal setting and self-

motivation. These interventions were effective in producing a significant change in 

the physical activity behaviour of the participants included in the studies.  The 

review also highlighted an important gap in the literature with no wider body of 

evidence exclusively from low SES pregnant and postpartum women. 

8.4 Comparing finding across study components 

In Chapters 4-7, the findings from the various research activities carried out 

in this thesis, such as barriers and enablers of PA, experience, beliefs and attitude 

towards performing PA during and after pregnancy, type of activities, frequency of 

the interventions, delivery mode and other intervention components have been 

discussed in detail. The following tables provide a summary of these findings in a 
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succinct form. Table 8.1 presents key findings based on the pregnancy status on 

various aspects that were explored in this research. Table 8.2 presents the key 

findings on barriers and facilitators to PA based on previous activity levels, i.e. 

already active pregnant and postpartum women or already inactive pregnant and 

postpartum women. Table 8.3 summarises the key findings on barriers and 

facilitators to PA based on the participants' socioeconomic status.   

The rest of this chapter will focus on discussing selected findings that the 

researcher considers have implications in the design and implementation of physical 

activity interventions targeting two different groups – already active pregnant and 

postpartum women and inactive pregnant and postpartum women from deprived 

communities. By discussing these factors, the unique nature of designing a physical 

activity intervention targeting the two groups of participants and how different it is 

from a regular physical activity intervention could be appreciated.  

Table 8.1 Summary of findings based on pregnancy status 

Aspects Findings from pregnant women Findings from 

postpartum 

women 

Chapter 

Belief about PA 

during and after 

pregnancy 

Safe and beneficial at a certain level 4 

Aware of the benefits offered by PA 4, 6 

 

 

Access to activities and facilities that 

are exclusively available for already 

active women during pregnancy. 

Activities that 

incorporate the 

newborns. 

4 
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Facilitators to 

perform PA 

Comfortable to do an activity that has already been carried out 

by other pregnant and postpartum women and found to be 

safe. 

4 

Support from family and performing activities in groups are 

considered as facilitators. 

4, 6 

 

 

Barriers to 

perform PA 

Changing body physique and fatigue Lack of childcare 

and wanting to 

spend more time 

with the baby 

4 

Societal pressures from peers on the 

safety of the women and foetus  

4 

Changing body stature, tiredness, easy fatigability,  6 

Components of 

successful PA 

interventions from 

the systematic 

reviews 

Most of the studies only used a walking intervention. 

Theories such as – social cognitive theory, motivation theory, 

goal setting were commonly used.  

Use of pedometer has encouraged the participants to increase 

their activity apart of the delivered intervention. 

Periodic face-to-face sessions and motivational interviewing.  

Providing a DVD/online subscription with exercises to 

perform during and after pregnancy 

5, 7 

 

 

 

 

Activities need to be safe both to the 

mother and the foetus and adaptable to 

their changing body 

Have activities that 

are both familiar 

and new but offer 

the same 

satisfaction of 

doing a substantial 

physical activity as 

the activities they 

4 
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Expectations on 

ideal PA 

intervention / 

Increasing PA 

participation 

used to do before 

pregnancy 

Unwilling to travel to participate in physical activity. Expects 

provision of activity locally 

4 

Mix of both usual physical activities and newer ones, along 

with social elements and activities in which they can include 

their family members 

4 

 To have childcare 

at the same venue 

where the 

intervention is 

being delivered or 

to have activities 

that incorporate the 

newborn 

4 

 

 

 

Table 8.2 Summary of findings based on previous activity levels 

 

Aspects Findings from already 

active women 

Findings from inactive 

women 

Chapter 

Facilitators to PA Support from their families, performing activities in 

groups 

4, 6 

Awareness of its benefits  4 

To keep fit and healthy  4 
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Barriers to PA Peer pressure and pressure from family 4,6 

 Fear of own safety and 

safety of the foetus 

6 

 
 
 
 
 

 

Table 8.3 Summary of findings based on socioeconomic status 

 

Aspects Findings from women 

living in moderately 

affluent areas 

Findings from women 

living in deprived 

neighbourhoods 

Chapter 

Facilitators to PA Support from their families, performing activities in 

groups 

4, 6 

Women were already active 

and have membership with 

fitness centres 

Suggestions, such as 

providing vouchers and 

upkeep of available 

infrastructure, were put 

forward by the participants 

as elements that may 

motivate them to be active 

4 

Have fitness equipment and 

provision to do PA with 

partners 

 4 

Barriers to PA Peer-pressure and pressure from family 4,6 

 Fear of own safety and 

safety of the foetus 

6 
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 Lack of support from the 

local authorities and other 

responsible parties in 

fostering a conducive 

environment for the 

pregnant and postpartum 

women to undertake 

physical activity, e.g. 

accessible and affordable 

community sport facilities 

6 

 

It was interesting to note that both the inactive women residing in deprived 

communities and those women who were already active and live in moderately 

affluent areas possess the same amount of knowledge regarding the health outcomes 

of being active during pregnancy and postpartum. However, it is disconcerting to 

see that these women living in less affluent areas, despite being aware of the 

spectrum of benefits an active lifestyle brings to them and the newborn, are less 

inclined to be physically active during pregnancy and the postpartum period.  

There is a strong association between deprivation and many maternal 

conditions, including increased incidence of gestational diabetes mellitus, poor 

insulin sensitivity, higher chances of preterm delivery, increased incidence of 

stillbirth, raised risk of perinatal infections and increased antenatal and postnatal 

weight gain (BO et al., 2002, Kim et al., 2018a). Though being vulnerable due to 

their socioeconomic status to such adverse health conditions, there appeared to be a 

high reluctance for engaging in physical activity among women from less affluent 

communities.  



   
 

186 
 

As previously discussed in the literature review (Chapter 2), there are 

various factors that contribute towards initiating a behaviour change and sustaining 

those newly acquired behaviours. The findings from this PhD suggest that different 

underlying factors affect women’s ability to engage in PA during pregnancy, with 

women living in deprived areas being disproportionally affected by socio-ecological 

factors that are to an extent recognised in the current literature. Therefore, 

differences in findings between active pregnant women from more affluent areas 

and less active pregnant women living in deprived communities in this research will 

be discussed from a socio-ecological perspective to identify novel solutions to these 

more structural barriers for engaging women in PA. In particular, the discussion will 

focus on social factors first, followed by financial provision and concluding with 

wider environmental factors.  

8.4.1 Personal relationships and social/ peer support 

Firstly, support and encouragement from family and friends have been 

highlighted by most of the participants who took part in the interview and focus 

group study. In general, social support provides a significant reprieve to the various 

psychological and physical stresses that pregnant and postpartum women 

experience (Zauszniewski, 2019). It is imperative to understand complex 

interpersonal relationship in order to target a behaviour change effectively. 

According to the adaptations of Owen et al. (2000) of the socioecological model 

applied to physical activity determinants, personal relationships, social support, and 

peer physical activity have a pertinent role in deciding an individual's behaviour.  
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 The concept of engaging and including family and friends, especially their 

partners (in pregnant women) and the newborns (in postpartum women) were 

repeatedly emphasised by both already active women and women who were 

inactive and resided in less affluent neighbourhoods. Further, community-based 

interventions targeting local social networks are documented to be effective in 

changing physical activity behaviour among low socioeconomic groups (Cleland et 

al., 2013, Ganann et al., 2012).  

Participants on the studies of this thesis made several suggestions for the 

make-up of these social interactions to maximise their impact, including having 

periodic opportunities to mix socially within the intervention venue after the 

sessions to create more social connections and to have regular sessions where they 

could invite their partners, friends or even bring along other children. Considering 

the evidence available in the literature and the expectations of the women who took 

part in our study, designing a physical activity intervention that comprises a 

substantial element of social interaction would help in higher engagement among 

participants. 

8.4.2 Financial provision to engage with PA 

A significant finding from the study that needs discussion is the implication 

of the financial circumstances of the target participants to engage with a PA 

intervention. In this PhD project, two different qualitative studies were conducted. 

One among already active women who reside in communities with more affluent 

socioeconomic status, and the other with predominantly inactive women who lived 

in some of the most deprived neighbourhoods in the country. In the former study, 
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the participants already spent money on their PA, such as memberships to gyms, 

swimming pools, and other sports facilities. During the focus groups with them, the 

idea of spending money for PA was seldom mentioned. On the contrary, women 

from deprived neighbourhoods focused on issues around their lack of financial 

resources to engage in PA.  

 The focus group discussions revealed several key elements that should be 

considered when designing a PA intervention aimed at pregnant and postpartum 

women from lower socioeconomic groups. Researchers suggest that the experience 

of deprivation determines their attitude towards physical activity behaviour (Legh-

Jones and Moore, 2012, Novak et al., 2016). Among the participants of our study, 

their inability to contribute monetarily to maintain an active lifestyle in the form of 

organised activities curtails the possibility of PA.  

 Women from deprived communities who participated in this study exhibited 

two contrasting opinions towards the charges for a PA programme. On the one 

hand, they expect a programme that does not add any further financial burden to 

them and their families, and on the other, they doubt the quality of programmes that 

are offered for free. Although this seems to be a simple matter of preference, it 

throws in a significant challenge while designing and delivering a PA intervention 

to such a population. It is important to recognise pride and remove the perception of 

free programmes as being low quality and stigmatising. It is important to manage 

this delicately as this might fundamentally impact the acceptance of such PA 

programs by pregnant and postpartum women residing in deprived communities.  

As a solution, introducing a very minimal charge or advising them to ‘anonymously 
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pay what you can’ that does not cause a financial strain to the participants while 

boosting their pride of participating in a paid PA program would be a positive way 

of engaging them.  

 In addition, the same participants also highlighted another sensitive issue in 

relation to using free PA coupons issued by the local authorities that could be 

redeemed in private fitness centres and gyms. They are reluctant in using these 

vouchers in fitness centres and gyms situated among affluent communities as they 

fear being judged on their attire by others who attend the same venue, thereby 

rendering the whole purpose of providing free PA vouchers inconsequential. This is 

a factor that needs to be given sufficient attention while designing and delivering a 

PA intervention to women from low SES. Ideally, a PA intervention to increase the 

activity levels of women living in deprived communities must be delivered at a 

venue that does not instigate such social stigma. Or if delivered to a group, all 

participants in the group must belong to a similar SES, thereby negating their fear of 

being judged by others. This will ensure that women engage in such interventions 

with confidence and sustain their attendance.  

8.4.3 Availability and convenience of facilities and safe neighbourhoods 

 Moving on to the environmental determinants of physical activity behaviour, 

it is revealed from various systematic reviews that availability and convenience of 

facilities and safe neighbourhoods have been shown to have a statistically 

significant positive association with physical activity levels (Cunningham and 

Michael, 2004, Saelens et al., 2003, Trost et al., 2002). The findings from our study 

further strengthen this claim.  
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A significant factor within the environmental determinants that would 

impact and influence women's PA habits and behaviour, especially those from 

deprived communities, is that pregnant and postpartum women from deprived 

communities place immense value on safe and accessible venues to perform PA. 

The findings from the qualitative study (chapter 6) also augment the claim that safe 

and accessible venues to perform PA among such communities are lacking. The 

results also highlight the current lack and necessity of safe PA facilities for pregnant 

and postpartum women. In addition, the women associate the local authorities’ 

inability to maintain and provide safe neighbourhood facilities. Even if provided, 

they are mostly unsafe due to poor upkeeping or unlawful and illicit activities taking 

place in the venues and around them. Discernible findings as these must be 

communicated to responsible arms of the government, anticipating an overhaul of 

such facilities providing access to deserving and curious women to perform PA, 

thereby increasing their quality of life.   

Talking on the subject of facilities, various components that form the 

intervention itself and its delivery are considered important by the participants. 

More specifically, while selecting the staff who would deliver the PA intervention 

to participants, participants identified a number of factors that would make the 

intervention more acceptable. The findings of this study are that key workers who 

deliver the interventions must be knowledgeable and understand the community 

and, more importantly, have experience performing PA while pregnant and during 

postpartum. Although recruiting staff to deliver a PA program with these pre-

requisites is not always possible, every effort must be made to select the most 

appropriate candidate. Ultimately, the deliverer is the intervention's face and creates 
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a bond between them and the participants that go above and beyond delivering a 

simple PA program. This could also help in the program's sustainability, more 

participation and eventually a positive behaviour change among the target 

population.  

 Physical activity has a big role to play in improving the physical and mental 

health of the nation, supporting the economy, reconnecting communities and 

rebuilding a stronger society for all. Traditionally, people with the most to gain 

from being active have been the least able to take part. Along with the recent 

disruptions such as the Covid pandemic that began early in 2020, health inequalities 

have been exacerbated – such as those around socio-economic status and ethnicity. 

This demands a drive to do things differently and proportionately to confront these 

inequalities. Providing opportunities to people and communities that have 

traditionally been left behind, and helping to remove the barriers to activity, has 

never been more important. More than anything, it is imperative that targeted and 

tailored physical activity interventions that support pregnant and postpartum women 

from deprived communities and ethnic minorities who are socially, politically, and 

economically disadvantaged tackle these inequalities.  

8.5 Contribution to Knowledge 

Since the individual chapters contain a detailed discussion of the research 

findings in relation to the existing literature, this section presents only novel 

findings that differ considerably from that of the existing evidence.  



   
 

192 
 

Firstly, the qualitative study in already active women revealed that societal 

pressures from peers on the safety of the woman and foetus while doing physical 

activity during pregnancy are not considered as a barrier. In contrast, previous 

studies have highlighted this as a significant factor in preventing non-active women 

from engaging in physical activity during and after pregnancy (Kieffer et al., 2002, 

Leiferman et al., 2011). This may be attributed to the pre-pregnancy lifestyle of the 

study participants, wherein they were regarded as active by their social networks, 

and hence continuing their physical activity into pregnancy was expected. However, 

this finding from the literature is repeated in the second qualitative study among 

inactive pregnant and postpartum women from low socioeconomic groups, wherein 

their families and peers consider physical activity during pregnancy dangerous.  

In the mixed-method systematic review of already active women, the 

findings from the included qualitative study (Prewitt-White et al., 2017) shows an 

outright difference from the findings of studies on inactive women (Da Costa and 

Ireland, 2013).  Previously inactive women reported fewer perceived benefits and 

greater perceived barriers to leisure-time physical activity during pregnancy 

compared to the study included in this review. The study (Prewitt-White et al., 

2017) also captured active women’s enthusiasm towards being active and how PA 

during pregnancy has provided them with confidence and ability to manage a 

healthy pregnancy and postpartum.  

From the second qualitative study among inactive women residing in 

deprived neighbourhoods, it was interesting to observe that the participants consider 

the facilities or services that are provided free are of inadequate quality, and they 
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would prefer not to use them. In contrast, a health policy project called ‘Gym for 

Free’ rolled out among deprived communities in Birmingham (Rabiee et al., 2015) 

resulted in promising outcomes where the percentage of people who used the fitness 

facilities almost every day or most days went up to 64% from 25%, and people who 

never used facilities dropped down to 0% from 28% (Rabiee et al., 2015). The study 

(Rabiee et al., 2015) was conducted among both men and women of varied age 

groups, and none of the female participants was pregnant. This difference in opinion 

between residents of deprived communities as found between the Birmingham study 

and our study within the same country is perplexing and requires additional 

research. On this occasion, this difference may be attributed to certain participant 

demographics such as age, sex and, more importantly, pregnancy status. Another 

hypothesis is the difference between perception and behaviour, where free facilities 

are perceived to be of lesser quality and therefore avoided. However, once exposed 

to them and under the right conditions such as exercising with likeminded 

participants who are non-stigmatising the participants from low SES might change 

their perceptions and behaviour and use them more often. 

8.6 Using the Bump2Buggy Toolkit to Deliver PA Interventions  

One of the objectives of this PhD was to develop a toolkit to support the 

design and delivery of PA interventions for pregnant and postpartum women. The 

toolkit has various components that will come in handy to manage different aspects 

of physical activity delivery to these populations. A key component of this toolkit is 

two custom-designed infographics; one that informs an ideal intervention for 

already active pregnant and postpartum women, and one that informs an ideal 
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intervention for inactive pregnant and postpartum women from deprived 

communities. This infographic is a combined resource that is informed from the 

results of several studies such as interviews, focus groups, and systematic reviews 

conducted as part of this PhD project, and the elements prescribed in the infographic 

has been carefully selected based on the various findings. These will help tackle 

individual barriers and enablers and negate certain socio-ecological barriers 

preventing women from performing PA. It contains brief but significant information 

that a healthcare worker/lifestyle practitioner/fitness professional needs to be aware 

of before planning and designing any type of PA intervention targeting the 

population mentioned above. Using the Bump2Buggy toolkit produced from this 

PhD, healthcare workers, lifestyle practitioners, and fitness professionals who face 

these women regularly are in an advantageous position to tackle this inequality by 

empowering them to be active and, as a result, improve their overall quality of life. 

8.6.1 Designing the Infographics 

Infographics are considered a powerful and modern tool to communicate 

research findings to a varied audience (Lankow et al., 2012, Siricharoen, 2013). It is 

possible to succinctly convey a large amount of data, especially those from research 

through an infographic with the help of images and modern customisations. 

Infographics have been found effective in making humans perceive, interpret, use 

and communicate information (Siricharoen, 2013).  

Information dissemination could be carried out using various tools. The most 

common types are guidelines, training sessions, and even animation videos. To help 

the objective of this PhD project, which is to communicate the research findings to 
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various stakeholders and encourage them to design and deliver PA interventions to 

pregnant and postpartum women, an infographic is chosen. This method was chosen 

primarily because of its widespread acceptance and familiarity among health and 

lifestyle professionals. With regular governmental communications such as the 

CMO guidelines for PA, and more recently, various Covid-19 related 

communications, infographics have become common and easily interpretable. Also, 

considering the timelines and financial limitations attached to this PhD project, 

infographics were the ideal choice to disseminate the findings from this research. 

Each element presented in the infographic was directly associated with the 

research findings. Pregnant and postpartum participants expressed their inability to 

travel far from their residences to participate in a PA intervention, and especially 

already active women felt more comfortable accessing venues they used before the 

pregnancy. Hence, in the infographics, due emphasis is made on choosing the right 

venue. Social elements within the PA intervention were a constantly highlighted 

theme as a facilitator to PA across participants from both already active group and 

inactive women from deprived neighbourhoods. The infographics provide certain 

cues in making the intervention more sociable and networking.  

With regards to the activities to be delivered in these interventions, the 

infographics combine the current recommended guidelines, and the participants 

wish such as to mix up on new and already performed activities in previously active 

pregnant and postpartum women. The infographic recommends the intensity and 

duration of the activities to be present as per the available national PA 

recommendations. Another finding from this study, involving participants’ family 
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and friends (in the case of pregnant women) and the newborn (in postpartum 

women) in the activities, is also highlighted in the infographic.  

Since the infographic is intended to be used by healthcare workers, lifestyle 

practitioners and fitness professionals and will not be provided to potential 

participants, sensitive information such as the amount to charge for the intervention 

will also be made available. It is understood from the study that women from low 

socioeconomic status struggle to pay the regular fees at fitness centres or for other 

physical activities but at the same time are not ready to accept anything for free. 

Hence, it is made clear through the infographic that the staff/team responsible for 

designing and delivering the activity need to consider local rates for similar 

activities and charge only a fraction of it among participants from deprived 

communities.  

8.6.2 Structure of the Bump2Bugy Toolkit 

The toolkit constitutes various sections as follows: 

- Infographics to support the design of a PA intervention targeting already 

active pregnant and postpartum women 

- Infographics to support the design of a PA intervention targeting inactive 

pregnant and postpartum women from deprived communities 

- Common Guidelines / Infographics 

- Organisations 

- Other Useful Resources for Healthcare, Lifestyle and Fitness Professionals 

- Tips to make your venue/office/practice an Active Venue/Office/Practice 
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8.6.2.1 Infographics to help develop a PA intervention for already active 

pregnant and postpartum women 

This one-page infographic (Chapter 9, section 9.2) provides succinct but key 

information that will be helpful in designing a PA intervention aimed at increasing 

the activity levels of already active women during and after pregnancy. Regarding 

the type of activities, it was identified from the qualitative study and the systematic 

review that already active women would expect to perform more familiar activities 

and would expect a few newer activities. The infographic contains information 

regarding the usage of appropriate venues to deliver these activities as these women 

are comfortable accessing venues that are not far from their residence.  

There is also brief information regarding the intensity of the activities to be 

delivered. Another vital component for planning the intervention is the inclusion of 

family and friends once every few sessions, as this is considered an important 

enabler to women. Also, there needs to be activities for postpartum women that 

incorporate the newborns, as these women reported that staying away from the 

newborns is a barrier for them to engage in PA.  

Further, the infographic contains instructions on the frequency of the 

intervention, staff requirements, and cues to integrate social activities within the 

groups that participate in the intervention. In a nutshell, by adhering to the 

instructions and suggestions provided in this infographic, an effective intervention 

could be developed that motivates already active women and increase their PA 

levels during and after pregnancy.  
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8.6.2.2 Infographics to help develop a PA intervention for inactive pregnant 

and postpartum women from deprived communities 

 This infographic will complement the previous infographic but with a few 

changes and certain additional instructions to tailor a PA intervention that targets 

inactive pregnant and postpartum women living in less affluent communities. 

Information on the frequency of the intervention, staff requirement, selection of 

venues, including family and friends in the activities and delivering activities that 

incorporate the newborn are the same as provided in the previous infographic for 

already active women.  

 However, the intensity of the activities to be delivered to these inactive 

women is significantly different to that of already active women. The infographic 

will contain this information, making sure that the women perform a minimum of 

150 minutes of moderate intensity activity per week, including a mixture of aerobic 

and strength training and mental well-being activities (yoga, meditation, and 

mindfulness activities). According to individual capabilities, the activities need to 

be gradually increased and adjusted (increased/decreased).  

 Also, the second infographic contains brief instructions on charging the 

participants for taking part in the intervention. Our research revealed that the 

participants from less affluent areas do not value any intervention that is offered for 

free, and at the same time are not able to afford any regular paid activities to engage 

in PA. Hence, a minimal charge that does not burden them financially must be 

collected for their participation in the intervention.  
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8.6.2.3 Other components of the toolkit 

Along with these custom-designed infographics, more widely accepted and 

followed guidelines, such as the UK CMO guidelines on PA, are also available in 

this toolkit. This will be a ready reckoner for the practitioners/professionals to refer 

to when instant and succinct advice on PA needs to be provided to their clients.  

In addition, links to several other sport and physical activity resources are 

also made available within this toolkit. These were selected based on their 

importance, authenticity, ease of access and the valuable content available within 

each of these platforms. The other resources provided in the toolkit will help the 

healthcare workers, lifestyle practitioners and fitness professionals provide access to 

certain adaptable and authoritative resources that enables them to go beyond the 

physical activity program/intervention provided by them, as our first qualitative 

study revealed that any resource to women regarding PA is much valued. For 

example, the video resources provided in the toolkit could be used in the waiting 

rooms/lounges of the offices/clinics/venues, thereby creating a general awareness of 

a less sedentary and more active lifestyle.  

It is expected that the professionals who use these infographics to design 

their own programs/interventions would share this knowledge across their wider 

network, thereby the information provided in the infographics are adapted to 

individual interventions/programs, and an ideal PA intervention/program is 

provided to pregnant and postpartum women living at various pockets of 

deprivation throughout the country, and also to already active women who find it 

hard to engage in PA during their pregnancy and postpartum. Adapting the 
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information from the infographics to tailored local interventions requires additional 

steps, such as deciding what components must be made available. The resources 

provided in the toolkit could greatly assist healthcare and fitness professionals in 

selecting and including activities and elements into their local interventions to suit 

participants, both individually and based on their common traits 

(pregnant/postpartum, already active/inactive affluent/deprived).  Such an 

intervention will differ from the rest in that these activities and methods will be 

more acceptable and sustainable as they are recommended by women who share the 

same or similar attributes to that of the intended audience. The researcher’s 

intention is that the toolkit be utilised to its fullest potential by its users, thereby 

providing a comprehensive and competent physical activity intervention to pregnant 

and postpartum women from deprived neighbourhoods and already active women.  
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CHAPTER 9 - Infographics & Tool kit 
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9.1 Introduction 

This toolkit aims to provide healthcare workers, lifestyle practitioners, and 

fitness professionals with a suite of tools to help design and deliver a physical 

activity programme to both already active women and inactive women from 

deprived communities during pregnancy and postpartum.  

This toolkit comprises two separate custom-designed infographics that 

informs an ideal PA intervention for already active and inactive pregnant and 

postpartum women from moderately affluent and deprived communities. This 

infographic is a combined resource that is informed from the results of several 

studies that were conducted as part of this PhD, among similar participants that the 

intervention is intended for. Along with the infographics, which is easy to 

apprehend and use, the toolkit also consists of various resources including links to 

local and international organisations that support of the wellbeing of varied 

population through promotion of sports and physical activity. The toolkit also 

comprises of other resources that would help the healthcare/lifestyle/fitness 

professional in designing and executing a PA intervention by providing helpful 

materials including hand-outs and video clips.  
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9.2 Infographics to support the design of a PA intervention targeting already 

active pregnant and postpartum women 
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9.3 Infographics to support the design of a PA intervention targeting inactive 

pregnant and postpartum women from deprived communities 
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9.4 Common Guidelines / Infographics 

01. UK Physical Activity Guidelines 

The CMO guidelines for every age and the CMO infographics for practical 

use in displays and consultations have increased awareness of the guidelines. A 

range of infographics is now available and free to share with clients or display. The 

full report and infographics for different age groups could be accessed here - 

Physical activity guidelines: UK Chief Medical Officers' report and Physical 

activity guidelines: infographics.  

The CMO’s infographics for pregnant and postpartum women can be found 

on the following pages: 

 

 

 

 

 

 

 

 

 

https://www.gov.uk/government/publications/physical-activity-guidelines-uk-chief-medical-officers-report
https://www.gov.uk/government/publications/physical-activity-guidelines-infographics
https://www.gov.uk/government/publications/physical-activity-guidelines-infographics
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02. ACSM Physical Activity Guidelines 

 Another widely acknowledged resource is the American College of Sports 

Medicine guidelines. The Physical Activity Guidelines for Americans, 2nd edition, 

published by the U.S. Department of Health and Human Services, gives the most 

current physical activity recommendations for all age groups and special 

populations. 

03. 2019 Canadian guideline for physical activity throughout pregnancy 

 The 2019 Canadian guideline for physical activity throughout pregnancy 

provides evidence-based recommendations regarding physical activity throughout 

pregnancy in the promotion of maternal, foetal and neonatal health. 

 

 

 

 

 

 

 

 

 

https://health.gov/our-work/physical-activity/current-guidelines
https://bjsm.bmj.com/content/52/21/1339
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9.5 Organisations 

UK Organisations 

➢ Activity Alliance supports and enables organisations to support disabled 

individuals to be and stay active. Their work is centred on research and insight with 

disabled people as well as engagement with disability and sports organisations. 

➢ The British Association of Sport and Exercise Medicine (BASEM) has 

educational courses on sports medicine, musculoskeletal examination and exercise 

medicine, as well as national conferences on these subjects. Membership also 

provides free supply of the internationally recognised British Journal of Sport 

Medicine and provides the grounding for a career in sport, musculoskeletal and 

exercise medicine, suitable for any GP or allied health professional. 

➢ The British Association of Sport and Exercise Scientists (BASES)  produced 

the evidence behind the UK guidelines on physical activity. 

➢ The British Journal of Sport Medicine (BJSM) - The leading journal 

containing articles on sports and exercise medicine. A very useful education section 

with excellent orthopaedic medicine examination videos, case histories, information 

on exercise medicine and learning material. It also includes a number of blogs and 

podcasts to listen to.  

➢ British Society of Lifestyle Medicine is a multidisciplinary society aiming to 

prevent, improve, manage and treat lifestyle-related conditions. BSLM aims to 

establish Lifestyle Medicine as central to health and wellbeing by promoting the 

prevention of avoidable lifestyle-related diseases, by advocating treatment of 

diseases of the 21st century with a realistic approach and by influencing healthcare 

https://www.activityalliance.org.uk/
https://basem.co.uk/
https://www.bases.org.uk/
https://bjsm.bmj.com/
https://bslm.org.uk/
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and health policy. Raising awareness of Lifestyle Medicine principles and providing 

leadership, education and support for healthcare practitioners is a primary objective 

➢ Exercise Works! The UK and international site for up to date, evidence-

based physical activity news via its twitter account. A comprehensive set of 

Undergraduate resources for the Medical student curriculum are available from the 

curator of ‘Exercise Works!’ http://www.exercise-works.org/ 

➢ The Faculty of Sport and Exercise Medicine (FSEM). The governing body of 

Sport and Exercise Medicine (SEM) in the UK, who oversees the curriculum for the 

higher speciality training. 

➢ Healthy Europe through Learning and Practice (HELP) has interesting 

learning modules on physical activity, healthy eating and behaviour change with 

patient materials.  

➢ The National Centre for Sport and Exercise Medicine: Centre for research, 

education and clinical services in sport, exercise and physical activity from three 

hubs in England 

➢ Public Health England. PHE exists to protect and improve the nation’s health 

and wellbeing and reduce health inequalities. Their Everybody active, every day 

framework for physical activity sets an evidence based approach to getting the 

nation active, including moving healthcare professionals. Reviews of the evidence 

for specific conditions and activities are also available on their website. 

➢ The Scottish Physical Activity Health Alliance has patient resources and 

professional support resources on physical activity. They include the Scots-PASQ a 

tool that can be used to ascertain how active a person is and how ready they are to 

change their behaviour. 

https://twitter.com/exerciseworks
https://www.fsem.ac.uk/
http://help-project.pontopr.com/index.php
https://www.ncsem.org.uk/
https://www.gov.uk/government/organisations/public-health-england
https://www.gov.uk/government/publications/everybody-active-every-day-a-framework-to-embed-physical-activity-into-daily-life
http://www.paha.org.uk/Resource/physical-activity-resources
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➢ Sport England has a vision that everyone in England feels able to take part in 

sport or activity, regardless of age, background or ability to deliver a range of 

outcomes including physical and mental wellbeing. A key focus of their work is 

supporting inactive people or those with or at risk of long term conditions to get 

active by developing collaborations, supporting innovation and providing advocacy 

and influence across a range of partners. This includes working in partnership with 

Public Health England on the Moving Health Care Professionals Programme (which 

includes the Moving Medicine resource), their work with the Richmond Group of 

Health Charities and investing in targeted interventions that reduce inequalities and 

improve the evidence base for how to tackle inactivity with specific audiences such 

as Get Healthy Get Active and Active Ageing.  

➢ UK Active exists to improve the health of the nation by getting more people, 

more active, more often.  

International organisations 

➢ The International Society for Physical Activity and Health    

➢ The American College of Sports Medicine (ACSM)   

 

 

 

 

 

https://www.sportengland.org/
https://www.ukactive.com/
https://www.ispah.org/
https://www.acsm.org/
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9.6 Other Useful Resources for Healthcare, Lifestyle and Fitness Professionals 

Physical activity educational documents 

➢ The Professionals Association for Physical Activity and Swedish National 

Institute of Public Health book, has downloadable files in English of their very 

comprehensive work on how to prevent and treat various diseases and conditions 

using physical activity.  You can download individual chapters as needed or read 

the document in its entirety.  

➢ The BASES position statement of the ABC of Physical Activity and Health 

published in the Journal of Sports Sciences.  

➢ The report Exercise: The Miracle Cure by the Academy of Medical Royal 

Colleges outlines not just ‘why’ health professionals must take a leading role in the 

fight against a sedentary lifestyle, but sets out in clear and simple terms ‘how’ they 

should. 

➢ Strong, Steady and Straight by the Royal Osteoporosis Society is an Expert 

Consensus Statement on Physical Activity and Exercise for Osteoporosis. 

Supporting patients to change their behaviour 

➢ Motivational interviewing and behaviour change: Stephen Rollnick - 

Psychologist/Author and co-founder of Motivational interviewing; his own courses 

and publications. 

➢ Healthy Europe through Learning and Practice (HELP) has a module on 

behaviour change. 

➢ BMJ module on Motivational Interviewing - A one hour module on 

motivational interviewing. 

http://www.fyss.se/in-english/chapters-in-fyss/
http://www.fyss.se/in-english/chapters-in-fyss/
https://www.tandfonline.com/doi/full/10.1080/02640411003671212
https://www.tandfonline.com/doi/full/10.1080/02640411003671212
http://www.aomrc.org.uk/reports-guidance/exercise-the-miracle-cure-0215/
http://www.paha.org.uk/Resource/strong-steady-and-straight-an-expert-consensus-statement-on-physical-activity-and-exercise-for-osteoporosis#:~:text='Strong%2C%20Steady%20and%20Straight',Help%20with%20the%20pain%20and
https://www.stephenrollnick.com/
http://help-project.pontopr.com/index.php
https://new-learning.bmj.com/course/10051582
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➢ Health and fitness professionals can access the National Physical Activity 

Clinical Champion Training provided through PHE and Sport England’s Moving 

Health Care Professional Programme. The training focuses on the evidence base for 

physical activity (both the prevention and treatment of conditions) and how to 

provide brief advice and support to patients in clinical practice. Contact the Moving 

Health Care Professional team at physicalactivity@phe.gov.uk to find out when 

sessions may be taking place in your area or if you would like to organise a training 

session for you and 19+ colleagues who are interested in embedding physical 

activity in clinical practice. Contact the team at physicalactivity@phe.gov.uk. 

Podcasts 

➢ The British Journal of Sports Medicine has a selection of podcasts on 

exercise medicine. 

 

 

 

 

 

 

 

 

mailto:physicalactivity@phe.gov.uk
mailto:physicalactivity@phe.gov.uk
https://player.fm/series/bjsm
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9.7 Tips to make the venue into an Active Venue 

➢ Display physical activity guidelines infographics in a prominent place in 

your waiting rooms. Use the infographics as handouts in your consulting rooms. 

The CMO fact sheets and infographics are available to download in different 

formats for printing, display or on monitors. 

➢ Be aware of local walks and cycle routes in your waiting rooms and what 

your local gyms can offer. Display any information that may make your clients 

aware. 

➢ Display activity messages on your website or social handle page. 

➢ Add the walk4life widget to your website. It is free and easy to set up. 

Walk4life is a useful site for the UK with a simple ordnance search map to look for 

walks anywhere in the UK. The’ widget’ can be loaded onto business websites, 

public companies, websites etc (tell your clients). Individuals who sign up can put 

their own walks on and monitor their own fitness.  

➢ If you have a TV/display in your waiting room, run the YouTube videos of 

‘Let’s make our day harder’ and ’23-and-a-half-hours’.  

Videos to show in waiting rooms: 

➢ ‘No excuses’ - A short YouTube video to help get over some of the common 

excuses. 

➢ ‘23-and-a-half-hours’ - A superb cartoon video expressing the benefits of 

exercise. It is only 9 minutes long and has had millions of hits. 

➢ ‘Let’s make our day harder’ another cartoon video about avoiding being so 

sedentary. 

https://www.gov.uk/government/publications/physical-activity-guidelines-infographics
https://www.gov.uk/government/collections/physical-activity-guidelines
https://walk4life.info/
https://www.youtube.com/watch?v=whPuRLil4c0
https://uncrate.com/video/23-and-a-half-hours/
https://www.youtube.com/watch?v=obdd31Q9PqA
https://www.youtube.com/watch?v=aUaInS6HIGo
https://www.youtube.com/watch?v=whPuRLil4c0
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CHAPTER 10 - Conclusion & Personal Reflection 
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10.1 Summary 

This chapter sets out the conclusive remarks for this thesis along with 

strengths and weaknesses of the study, with implications of the findings on practice, 

policy and recommendations for future research. The chapter will conclude with a 

reflection of the researcher on the entire research process and the PhD journey.  

10.2 Changing my research during Covid-19 

The initial purpose of this research was to design, pilot and implement a 

physical activity intervention for already active women to promote and maintain 

their activity levels during pregnancy and postpartum. The intention was that the 

intervention would be informed by findings from a systematic review of the 

literature exploring potential participants’ expectations of an ideal intervention. 

However, due to the restrictions that resulted from the Covid-19 pandemic, the 

original research plan had to be modified.  

As face-to-face meetings and implementation of the intervention were not 

possible, it was decided to focus the research on the effectiveness of PA 

interventions targeting active pregnant and postpartum women and understand their 

needs in designing an intervention to maintain PA levels and similarly among 

inactive women living among less affluent neighbourhoods. It was also decided to 

develop a tool kit that contains various resources and a custom developed 

infographic that will help fitness/health/lifestyle professionals design a PA 

intervention targeting pregnant and postpartum women living in different 

neighbourhoods.  
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10.3 Rationale for study 

The Sport England core funding discussed in Chapter 1 has an essential aim 

of promoting physical activity among under-represented groups who are more prone 

to drop out of physical activity programs and struggle to continue their healthy 

behaviour of engaging in an active lifestyle. In this PhD, deprivation and its impact 

on physical activity involvement have a significant relevance as it has been 

conducted within a couple of the most deprived communities in the northeast of 

England. As reported earlier in this thesis, pregnancy and postpartum is a time of 

considerable life changes, and active women may decrease or drop their physical 

activity during this phase, particularly combined with the social-environmental 

element of deprivation. By focusing on promoting physical activity in already active 

women during their pregnancy and postpartum, the Sport England ‘Helping the 

Active Stay Active When Life Changes’ funding objectives of keeping active 

people active and focusing on life changes were justified. 

10.4 Summarising key findings 

The research activities carried out as part of this PhD were productive 

enough to meet the research objectives. Though limited, the evidence from existing 

literature was concisely summarised by the systematic reviews. The results from 

these two reviews helped guide the infographic design that is intended to help 

health/fitness/lifestyle professionals design a physical activity intervention.  

The qualitative studies among both already active and inactive women living 

in moderately affluent areas and deprived neighbourhoods disclosed various 

dimensions of the women’s experiences on physical activity and factors that 



   
 

218 
 

attribute to their physical activity behaviour. More notably, women from deprived 

neighbourhoods were highly critical about the social-environmental elements 

around them, including the responsibilities of local authorities to maintain facilities 

conducive to physical activity during their pregnancy and postpartum. The 

following framework map shows the flow of information to develop the overall 

findings and infographics from various elements of this PhD.  

 

Figure 10.1 – Framework map showing the development of Infographics 
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The PhD started with a systematic review of the literature and a qualitative 

study in order to understand what works and what do not work when trying to 

increase the activity levels of already active women during their pregnancy and 

postpartum. Questions in the focus group topic guide were designed based on the 

findings from the review and also from the collective decision of the wider steering 

group. For example, it was revealed from the literature and from the experiences of 

the steering group members, that women are particular about the location of venues 

to perform PA, and hence questions pertaining to this were included in the topic 

guide. Findings from these two studies were then collated and discussed with the 

steering group members and key components of the intervention such as the mode, 

type, frequency, duration and location were finalised. However, due to Covid-19 

related limitations, the intervention was not piloted. In turn, another systematic 

review and an interview study among inactive women from deprived 

neighbourhoods was conducted, as the location of the researcher and the University 

is one of the most deprived among the nation and women from these areas are 

under-represented in the PA scene of the nation. The interview questionnaire was 

designed based on the learnings from the previous focus group study, and also based 

on the understanding of the wider literature on physical activity among women from 

low socioeconomic status. For example, there are findings in the literature 

suggesting women from deprived neighbourhoods do not access venues used by 

women from affluent communities, and there were questions in the interview 

questionnaire to explore this further.  

The infographics and the suggestions presented at the end of this thesis are 

designed based on findings from the individual studies. For example, it was 
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revealed from the second qualitative study that women from deprived 

neighbourhoods are sensitive with regards to receiving free vouchers to access 

physical activity facilities, and hence the recommendation made in the infographic 

informs the user to be cautious to not offer it for free and at the same time do not 

overprice and burden them financially.   

The activities conducted as part of this PhD have provided certain unique 

perspectives in the domain of research among already active pregnant and 

postpartum women. For example, there were no previous attempts to synthesise 

literature related to interventions targeting physical activity promotion among 

already active women during pregnancy and postpartum. Although the existing pool 

of literature lacked in this area, findings such as “most of the studies only used a 

walking intervention; theories such as – social cognitive theory, motivation theory, 

goal setting were commonly used in interventions; use of pedometer has encouraged 

the participants to increase their activity apart of the delivered intervention, and 

periodic face-to-face sessions and motivational interviewing were successful” were 

derived from the very few identified studies on the effectiveness and aspects of such 

physical activity interventions. These findings were directly translated into 

suggestions and recommendations to design a physical activity intervention by 

professionals to increase the activity levels of such a population.  

Previous independent research has been conducted on physical activity 

among deprived pregnant and postpartum women and physical activity in already 

active pregnant and postpartum women. However, to our knowledge, no evidence 

exists on interventions that collectively target this population of already active 
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pregnant and postpartum women who live among deprived communities. The 

findings from the qualitative study conducted among pregnant and postpartum 

women of varied activity levels are therefore novel in a way that health and fitness 

professionals will be informed of the unique physical activity requirements of such 

participants who hail from deprived communities, which are markedly different to 

that of participants residing in affluent neighbourhoods. To recall a few of such 

unique elements – women from deprived neighbourhoods consider it a barrier to 

access private gyms/fitness centres that are used by women from affluent 

communities and hence would prefer separate locations or timings where they feel 

comfortable in physical activity engagement. Also, most women rely on public 

fitness venues provided by local authorities rather than using private facilities to 

keep them active. The use of the socio-ecological model to frame and discuss the 

findings from the various research elements of this PhD has proved helpful in a 

better understanding of the problem and the ideal way of abating it.  

The resources developed as part of this study are informed by robust 

research elements, such as systematic reviews and qualitative studies, satisfying the 

NICE criteria for designing evidence-based physical activity interventions (NICE, 

2009). These resources will help in designing and administering appropriate 

physical activity interventions to women during a life phase that is unique and 

undoubtedly challenging, thereby staying true to the Sport England goal of ‘Helping 

the Active Stay Active When Life Changes’.  
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10.5 Strengths & Limitations 

One of the key strengths of this PhD is its mixed-method approach. Findings 

from two systematic reviews that carry a positivist approach to the research 

objectives and the findings from two qualitative studies that adhere to interpretivism 

were combined to provide a pragmatic output on the research objectives. The novel 

combination of methods carried out in this research provides richer data on what an 

ideal intervention should look like using mixed method techniques, which would 

not have been captured using a purely quantitative or qualitative approach. 

Recommendations made in this thesis on future designs of interventions result from 

robust and thorough research activities such as a rigorous systematic reviewing and 

qualitative studies with participants who share similar characteristics to those who 

are intended to benefit from these interventions.  

Another strength of this PhD is its inclusion of participants who are either 

pregnant or within their postpartum period at the time of data collection for the 

qualitative studies. Many previous studies exploring PA beliefs both in pregnant and 

postpartum women are conducted a few years after postpartum, by which time there 

is a natural decline in the participant's ability to remember and reflect on events that 

happened during pregnancy and postpartum.  

For the qualitative studies of this thesis, checklists (COREQ) were utilised to 

conduct and report the findings in a standardised manner, and participants were not 

interviewed after data saturation has been achieved. Usage of checklists would be 

considered inappropriate by several qualitative researchers (Barbour 2001, Smith 

and McGannon, 2018) and the argument of data saturation being an antiquated and 
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poorly executed concept has also been put forward (Braun and Clarke, 2021). 

However, the current approach of reporting the findings based on checklists and 

agreeing to data saturation were implemented at the start of the study following a 

positivist approach to data collections. As a researcher, I became more familiar with 

interpretivist approaches during the qualitative phases of this study and therefore 

became only aware of these ontological challenges in the later stages of my data 

collection and intend to be more reflective on the use of checklist and data 

saturation in future research. For a more detailed reflection on this, please see pages 

66 and 74 in my methods chapter. Although the initial plan was to design an 

intervention, pilot it, and study the effectiveness and feasibility of the intervention, 

the impact of Covid-19 and its associated restrictions had a major impact on this 

PhD. This was a significant setback and limitation to this study. However, despite 

not being able to carry out any face-to-face activities, including delivering the 

intervention, this PhD was progressed by adapting and using the available resources 

and altering the initial objectives to an extent making sure the overall aim of this 

research activity is not changed.  

Another limitation in this PhD is the inclusion of women from only a 

confined locality for both the qualitative studies. This limits the generalisability of 

study findings, and hence in future, similar studies should be conducted among 

culturally diverse groups in a wider geographical area. In addition, the recruitment 

of participants for the focus group study was restricted, i.e., all the participants were 

from a single reading club and may all have similar PA behaviour and attitude 

towards performing PA during and after pregnancy. In spite of best efforts, 

recruitment of participants from any of the children’s centres or other public groups, 
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which were selected as the initial source for participant recruitment was not 

successful. This would have widened the group of participants and their experiences 

to PA during and after pregnancy. 

10.6 Implications for Practice and Research 

10.6.1 Implications for designing physical activity interventions 

The primary objective of the research elements incorporated into this PhD is 

to furnish us with key data that helps design an ideal physical activity intervention 

for already active pregnant and postpartum women living in moderately affluent 

areas and pregnant and postpartum women living in deprived neighbourhoods. To 

our knowledge, no physical activity intervention offered to women in deprived 

communities is explicitly designed to their socioeconomic status and expectations 

associated with it. On the contrary, a generic intervention piloted to success among 

a pool of women from all socioeconomic classes is offered to communities that are 

entirely made of low socioeconomic status or have a high level of deprivation. This 

directly translates to low uptake, high dropouts, and less successful physical activity 

interventions among deprived communities.  

 Similarly, physical activity interventions that are designed with general 

pregnant and postpartum women in mind are offered to women who are already 

active. The key difference of being already active is often lapsed, which determines 

the participants’ level of engagement with the intervention.  

Though minimal, the results from the systematic reviews and the qualitative 

studies in this PhD provide crucial information that helps design specific physical 

activity interventions for already active pregnant and postpartum women from 



   
 

225 
 

moderately affluent areas and for inactive pregnant and postpartum women living in 

less-affluent areas. These are concisely captured in the form of an infographic and 

other additional support/resources that were already existing were compiled into a 

toolkit. This toolkit will serve as a ready reckoner for any health/lifestyle/fitness 

professional to design a physical activity intervention. This will also ensure that 

these programs are specific to the needs of the participants taking part in these 

activities, thereby providing maximum benefits during and after pregnancy.  

Action Points 

• Health/lifestyle/fitness professionals should effectively use the 

accompanying toolkit and infographics to design their own tailored physical 

activity interventions by reflecting on the local needs of the pregnant and 

postpartum women that they are working with and the elements of the 

infographics that help support these needs.  

• While designing such an intervention, they need to pay specific attention to 

details in the infographic that manages the key differences in interventions 

designed for already active and inactive populations and engaging women 

from deprived neighbourhoods. In particular, professionals should consider 

socioecological determinants, such as engaging family and friends, financial 

and emotional (pride) incentives and perceived safety and accessibility of the 

venue and the staff that work there. The latter two determinants are 

particularly relevant for women living in more deprived communities 
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10.6.2 Implications for future research 

The findings from the literature through two systematic reviews highlighted 

the void in physical activity intervention research among already active women 

during pregnancy and postpartum and, to an extent, research among women from 

low socioeconomic status. The majority of studies that trial a physical activity 

intervention in pregnant and postpartum women are designed with meeting clinical 

or other allied objective health benefits such as weight reduction, reducing the risk 

of pre-eclampsia, preventing GDM, improving mental health, and preventing 

postpartum depression. Now is a time when keeping fit and engaging in physical 

activity is not only seen as the dominion of athletes but for all. According to WHO, 

wellbeing is a fundamental human right, and the methods of achieving this state of 

wellbeing, including physical activity, is a basic right (WHO, 2007). It is the 

responsibility of all stakeholders to increase the engagement of pregnant and 

postpartum women in physical activity to alleviate ill-health and provide them with 

the opportunity to be active and keep them fit. To this purpose, exceptional research 

around this topic needs to be carried out, furnishing the relevant stakeholders with 

the necessary elements to design an effective and sustainable physical activity 

intervention.  

To our knowledge, research in the form of intervention studies for physical 

activity promotion among already active women during pregnancy and postpartum 

are seldom conducted. Possibly, the research fraternity would have assumed that 

already active women hardly face any difficulties in maintaining their activity levels 

or if they do, they would be minimal and do not require any additional external 

support during pregnancy and postpartum. It is essential to delve further into this 
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space to develop more accurate interventions with the help of large-scale pilot 

studies and randomised controlled trials that help active women continue their pre-

pregnancy lifestyle throughout. 

Further work is desirable across a diverse group of participants to identify 

the needs of pregnant and postpartum women more accurately in terms of a physical 

activity intervention. The discussions made in this thesis based on the socio-

ecological model place a huge emphasis on individual determinants such as cultural 

beliefs and practices and interpersonal relationships in influencing individuals’ 

physical activity behaviours. In order to positively impact this behaviour, it is 

imperative that interventions targeting women from a diverse population are 

designed with elements that fulfil these expectations. More specifically, future 

research should focus on women from ethnic minorities, as they differ considerably 

in all aspects such as socio-cultural expectations, religious beliefs and practices, 

dietary habits and interpersonal relationships that play around the success of an 

intervention.   

Based on the findings from the qualitative studies in this PhD, the sources of 

physical activity information for pregnant and postpartum women are varied. Also, 

the level of engagement to different sources differs considerably among such 

women. Hence, it is also expected from the research community that physical 

activity intervention trials for pregnant and postpartum women specific to their 

social setting be conducted among various service providers such as NHS, 

community interest companies, and sport and athletic organisations. The results 

from each of these routes will teach valuable lessons that will help fine-tune the 
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intervention and also share the learning from one domain to the other, thereby 

benefitting the participant irrespective of the service provider they choose. 

Action Points 

• Future research should focus on increasing and maintaining physical activity 

levels as an outcome in itself and not only as a mechanism for other health 

outcomes. 

• Large-scale pilot studies and randomised controlled trials must be conducted 

to test interventions that maintain activity levels among already active 

women during pregnancy and postpartum 

• Further studies among a diverse population and exclusively among ethnic 

minorities are essential 

• Interventions must be designed and piloted through various service providers 

such as NHS, community interest companies and sports organisations. 

10.7 Implications for Policy Making 

 It is evident from the qualitative element of this PhD that a significant 

emphasis is made towards the local authorities’ and administrations’ role in 

providing and maintaining resources that enable women to perform regular physical 

activity. These findings must be effectively communicated to relevant members of 

the bureaucracy, making them aware of their expectations. It is expected that a 

natural progression of this study would be to explore the role of local authorities in 

influencing the physical activity behaviours of pregnant and postpartum women, 

especially among residents of less affluent neighbourhoods. 
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By providing a custom-designed and effective physical activity intervention 

to pregnant and postpartum women, various maternal and related foetal health 

conditions could be prevented or controlled promptly. This improvement in the 

maternal and foetal health indicators would help lessen the burden on the NHS and 

associated economic strains to the government to a considerable level. Policymakers 

will possibly appreciate this factor of investing in physical activity infrastructure to 

improve maternal health. However, further studies must be carried out to gain a 

larger body of evidence to support this claim. It is also envisaged that the findings 

from this PhD will be used appropriately to submit written and oral evidence for any 

relevant enquiries called for by the select committees of the UK House of Commons 

and House of Lords.  

Action Points 

• Research findings must be developed into research briefs that summarise the 

findings and presented at conferences that policymakers would attend or 

submitted and presented to relevant select committees. 

• Public sector sporting organisations such as Sport England must lobby local 

authority networks to facilitate infrastructure development and maintenance.  

 

10.8 Personal Reflection 

 Changing my career path from an entirely clinical one to a research role 

was a big one to make. I made it with absolute confidence and would say I 

thoroughly enjoyed every day of the past three years. Deciding to do a doctoral 

degree was one of the finest decisions I made in my life. The number of skills and 



   
 

230 
 

exposure I received doing this PhD was immense. Right at the beginning of my 

PhD, the project received an award for its intended benefits to women. This 

instantly made me popular across the research community in the University. 

Although I enjoyed all the limelight, I knew the pressure on my shoulder had now 

doubled. I started working hard to make myself deserving for the already received 

award! The first few months of my PhD journey were as fast as a bullet train, and I 

completed much work. Almost after six months of my PhD, my wife and daughter 

joined me here in the UK and claimed the lion’s share of my attention, which my 

PhD was enjoying exclusively till then.  

 It was no easy job to carry out a PhD with a young toddler at home and my 

wife also starting her PhD. I endured all that I could and exceeded my own 

estimation of my ability to multi-task and micromanage. In addition, I was fortunate 

enough to receive a short term academic honorary contract with Public Health 

England, working as a research assistant in one of the projects led by a Reader at the 

University.  

 With medical training in India, my experience in research is very limited. 

The PhD and the other projects I was involved in providing me with a solid first 

step to climb the research ladder. From people managing to liaise with local 

authorities, the skills I picked up throughout my journey within the last few years 

are countless. When Covid struck, and all projects had to stall, my supervisors gave 

me all the courage I needed and granted me all the autonomy to redesign my 

research objectives to suit the time frame and my abilities. With a complete 
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overhaul of the project, we decided to do an additional systematic review and a 

qualitative study to complete my thesis.  

 The very thought and activity of doing research to explore an area that is 

very familiar to my heart prompted a mix of complex activities that required 

constant and in-depth appraisal of my professional attributes and philosophy (P.S – 

when in medical school, I always wanted to be an Obstetrician!). The qualitative 

research training I received during my masters course was put to the test with the 

interview and focus group study. Being a talkative person in nature, conducting 

conversations with pregnant and postpartum women was an easy task. However, the 

painstaking task of sifting and searching the literature for my systematic reviews 

was highly demanding and was monotonous at times. I felt bad for myself, 

especially at the end of the search, to know only a very limited number of articles 

were eligible to be included. However, I then realised that letting people know that 

there is hardly any evidence available on a particular topic is a novel finding that 

will stimulate others to research that area. Coping through the change of my 

Director of Studies (DoS) was a very tough phase of my PhD, for I have developed 

a familial bond with her. Nevertheless, the new DoS, who was already a member of 

the supervisory team, was more than anything I could ever ask for. There would be 

a friend in everyone’s life with whom we would be comfortable, confident, trusting, 

reliable, and, more importantly, friendly. The new DoS was one such friend to me!  

 My PhD had a strange clause attached to it – funding for only 2.5 years! 

Nuvo Wellbeing, a CIC company based out of Darlington, was the delivery partner 

on this project with funding from them that lasted only for 2.5 years through a Sport 
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England funded project; there was a number of boxes to tick. Working on applied 

health research and communicating the findings with this partner was initially 

exciting and helpful in the project’s overall progress. However, when the Covid-19 

pandemic wrecked the entire world, Nuvo wellbeing also took the brunt of it by 

furloughing staff, changing their immediate priorities and not being able to do any 

fieldwork. This had a huge impact on the project that I could not collect any data 

from participants, as there was no intervention happening on the field, which 

ultimately altered my PhD's aim. Also, all this turmoil caused by Covid-19 made 

them channelise funds earmarked for my project to help keep their company afloat. 

The financial uncertainty for the last six months of my PhD was literally draining 

my energy and enthusiasm to complete the thesis. Fortunately, thanks to that best 

friend/DoS, I was appointed as a part-time research associate in the University 

working on an NIHR funded project. This again was a challenging task to manage 

my thesis writing and working as a research associate. With help from my 

supervisory team and my family, I brought together the ‘A game’ within me. Then 

came this moment of writing the last section of the last chapter of my thesis. I 

preferred to stick with a formal style of writing using third person narrative 

throughout the thesis, and now what a relief it is to use the words ‘I’ and ‘me’!  

 If I do the same PhD again, I will highlight certain aspects that I wish were 

done differently. Firstly, I would set a very achievable task as the overall objective 

of the PhD (yes, I learnt the SMART goal during my thesis). The initial plan of 

recruiting 300 pregnant and postpartum women, who were already active and living 

in a selected few postcodes of Middlesbrough and Darlington, within 1.5 years and 

delivering them a physical activity intervention and analysing the results was a 
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Herculean task even for a big research team. I will have a more realistic number of 

participants to be included in the study if I need to redesign it. Secondly, there were 

a number of unworkable requests from the delivery partners, who were part of the 

initial plan. I would have a clear set of tasks assigned to every stakeholder agreed 

well in advance to avoid any surprises during the project.  

 Another major domain to reflect is the co-production activity with the 

stakeholders of this research. Before the Covid-19 related national lockdown, the 

steering group members regularly held discussions and were briefed by me about 

the progress of the project. The members were from organisations such as NHS 

(midwives and nurses), local authority (public health practitioners and health 

engagement officers), physical activity researchers, fitness professionals. Findings 

from the first systematic review and the qualitative study were presented to the 

group, which were critically appraised by the members based on their tacit 

knowledge and experience working with similar participants. This greatly helped in 

the design and execution plan of the proposed physical activity intervention.  

In terms of implementing the infographics in everyday use, the wider group 

of partners would have provided their valuable inputs through first-hand experience, 

which could have further refined the infographics and how, when and where to 

target in order to produce maximum impact for the participants. In addition, with 

the view of utilising existing relationships, the steering group members could act as 

individual knowledge brokers within their organisations and networks to help 

practitioners use the infographic and apply it to their work by developing tailored 

activities for pregnant women in their context based on supportive conversations 
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with practitioners on the evidence-informed suggestions in the infographics. 

Although, the initial plans were not fully executable, the opportunity to co-develop 

the infographics with the stakeholders would have been much valuable. Insights 

from various partners who represent different organisations and having regular 

contact with our target audience in different ways would have made the 

infographics more fit for purpose. Also, the entire process of participant recruitment 

would have been easier with the help of stakeholders.  

 Overall, I give a pat on my shoulders for the work I have produced, of 

course, which would not have been possible without the guidance of my 

supervisors. I am confident that the skills I learnt throughout will help in engaging 

in future research that benefits society. 
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Appendix A – Poster used for participant recruitment to focus group study 
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Appendix B – Participant Information sheet and Informed Consent forms for 

focus group study 

 
Pregnant women/parent information sheet 

 
 
Sport England - Helping the active stay active when life changes 
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PhD Student: Dr Murali Krishnan Perumbakkam Subramanian, Teesside 
University 
 
Chief Investigator: Dr Liane Azevedo, Teesside University 
 
Other researchers: Dr Louise Hayes, Newcastle University; Dr Peter Van Der 
Graff and Dr Louisa Ells, Teesside University 
 

I would like to invite you to take part in my study. This information sheet has 
been designed to provide you with sufficient information to help you to decide 
whether you are happy to take part or not. It will explain what the project is 
about, what it aims to find out and what you are being asked to do. 

 
What is the purpose of the study? 
 
I am keen to explore the perceptions and views of physically active pregnant 
women or early mothers (with children younger than one year old) on physical 
activity. I am particularly interested on their habits and attitudes and potential 
barriers and enablers for the implementation of a physical activity intervention. 
 
Why would I like to speak to you? 
 
We would like to listen from pregnant women (any gestation age) or new 
mothers (with at least one child younger than one-year-old) living in Durham or 
Darlington counties.  
 
What makes you eligible to participate? 
 
You will be eligible to participate if you are physically active, which means that 
you engage on a minimum of 150 min of moderate intensity activity every week. 
Moderate-intensity activities are activities which require moderate effort and 
cause small increases in breathing or heart rate. 
We are also interested to hear from women who are not currently active but 
have been previously active (150 min of moderate activity per week) up to six 
months ago.  
 
This research aims to collect data through focus group sessions where the 
participants are expected to express their thoughts and feelings and hence, 
only women who are able to understand and hold a detailed conversation in 
English will be eligible to participate. Also, those women who do not have any 
medical conditions (e.g. heart disease) which restrict them to perform physical 
activity will only be eligible to participate.   
 
What would you be asked to do if you chose to take part? 
 
I If you wish to take part, you will be asked to have a discussion with me and a 
group of pregnant or early mothers about the subject. I will ask questions about 
your views and experiences of physical activity during pregnancy. This 
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discussion will take place in the Children Centre and will last for around one 
hour. We will record these discussion and write them up later 
 
How will information be collected? 
 
I will conduct all of the focus groups, I have received training on conducting 
focus groups and the current project will be insured by Teesside University. I 
have an enhanced Disclosure and Barring Service disclosure. 
 
How will the information be used? 
 
I would like to use the information collected from this study to improve 
understanding of people’s perceptions and views about physical activity during 
pregnancy. Should you decide to take part, we will seek your permission to 
audio record the group discussion (focus group).  
 
No personal details (name, address, school etc.) will be made known in any 
report that is written. In addition to the report, I expect that I will present the 
results of the study at academic conferences.  
 
Focus groups will be transcribed verbatim (written up) immediately after they 
have taken place, and audio-recordings will be destroyed once transcription of 
the focus groups is complete. All data will be held securely at Teesside 
University in accord with the Data Protection Act (2018) and the General Data 
Protection Regulation 2018. All data will be rendered anonymous and held 
indefinitely and may be used for future study but only in research projects that 
have received ethical approval from an appropriate committee. Only staff 
directly involved in this research will see the data.  
 
The non-identifiable research data will be stored indefinitely on a secure 
password protected server at Teesside University. This is in case other 
scientists wish to raise questions about the results that need checking against 
the dataset. In the event that the study is published in a scientific journal, the 
non-person identifiable research dataset may be made publicly available (for 
example, as a supplement to the journal article, or stored on an on-line 
scientific data repository) 
 
Personal data including special category data obtained for the purposes of this 
research project is processed lawfully in the necessary performance of scientific 
or historical research or for statistical purposes carried out in the public interest. 
Processing of personal data including special category data is proportionate to 
the aims pursued, respects the essence of data protection and provides suitable 
and specific measures to safeguard the rights and interests of the data subject 
in full compliance with the General Data Protection Regulation 2018 and the Data 
Protection Act 1998. 
 
 
Are there any risks to the people involved? 
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No risk is expected to anybody taking part in this study. The information that I 
will collect will be anonymised and neither the Children’s Centre, nor any 
individual will be recognisable in any reports. I have been subject to an 
enhanced DBS disclosure and am permitted to engage in controlled activity. 
Participation will remain voluntary and without coercion and all participants will 
be advised of their rights to withdraw refuse to answer any questions or leave 
the room at any point without question.  
 
Do I have to take part? 
 
NO. It is up to you if you want to take part. If you decide that you would like to 
take part then you can still refuse to take part at any time, without question. 
During the discussion you can refuse to answer any question. However, due to 
the interactive nature of the discussion, it will not be possible to withdraw 
anything you said before that.  
 
What happens next? 
 
If you are happy to participate in this research study or if you have any 
questions then please contact Dr Murali Krishnan, the chief investigator via e-
mail M.PerumbakkamSubramanian@tees.ac.uk or telephone (01642) 384143.  
 
I would like to take this opportunity to thank you for taking the time to read this 
information sheet. If you wish to speak with someone who knows about the 
study but not directly involved in it, or if you have any complaints or comments 
you can contact:  
 
Alasdair MacSween Ph.D B.Sc.(Hons) MCSP 
Chair of School of Health & Social Care Research Governance and Ethics 
Committee 
School of Health & Social Care  
Teesside University 
Middlesbrough 
TS1 3BX  
Tel: (01642) 342965 
Email: A.Macsween@tees.ac.uk 
 
 
Director of Studies 
Dr Liane Azevedo 
Senior Lecturer in Physical Activity and Public Health 
Teesside University 
L.Azevedo@tees.ac.uk 

Pregnant women/parent consent Form 
 
Sport England - Helping the active stay active when life changes 
 
PhD Student: Dr Murali Krishnan Perumbakkam Subramanian, Teesside 
University 
 

mailto:M.PerumbakkamSubramanian@tees.ac.uk
mailto:A.Macsween@tees.ac.uk
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Chief Investigator:Dr Liane Azevedo, Teesside University 
 
Other researchers: Dr Louise Hayes, Newcastle University; Dr Peter Van Der 
Graff and Dr Louisa Ells, Teesside University 
 
Please read the following statements and sign your initials in the boxes 
that you agree with. 
I confirm that:  
 
I have read and understood the information sheet and have had the opportunity 
to ask questions. 
  
  
I understand that taking part in the focus group discussion is voluntary. 
  
I understand that I can leave the discussion at any time without having to give a 
reason. 
 
   
I confirm that I meet the criteria of being of current or previously active ( up to 6 
months ago) (Defined as engage on a minimum of 150 min of moderate 
intensity activity every week). 
 
I confirm that I can hold a detailed conversation in English and do not have any 
medical condition (identified by a healthcare professional) which restricts me to 
be physically active. 
 
I understand that any information given to the researchers will be kept 
confidential and that no personal information will be used in the final written 
reports.  
  
I understand that all information provided will be held securely at Teesside 
University in accord with the Data Protection Act (1998) and GDPR 2018. Only 
those directly involved in this evaluation will see the data.  All data will be 
anonymised and held indefinitely. 
 
I agree to take part in this focus group discussion.   
 
-----------------------------------  ----------------------- --------------------------------- 
Name       Date   Signature 
 
----------------------------------  ----------------------- --------------------------------- 
Name of Researcher      Date   Signature 

Appendix C – Topic guide used in the focus group study 

 

This focus group topic guide contains a broad outline of the topics to be 
covered, with suggestions for further questions and prompts to be made if 
appropriate.  
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Introduction - Welcome and introduce myself. 
Explain the general purpose of the discussion 
Explain the presence and purpose of recording equipment 
Address the issue of confidentiality 
Sign consent forms immediately prior to focus group beginning. 
 

• Around the table ask participants to give their first name and say: 
1. If they are pregnant or have a younfg child (less than 1 year old) 
1. if they are or have been physically active in the last 6 months.  
 

• What motivates you to become physically active?  

• What do you think about physical activity during your pregnancy  

• What do you think about physical activity after delivery? 

• What have you heard about physical activity during pregnancy? 

• What have you heard about physical activity after delivery? 

• Who has talked to you about physical activity during pregnancy or after 
delivery? 

• What are your worries about it? 

• How do you think it might hurt your pregnancy? 

• What do you think would be good about it? 

• How do you think physical activity might help your pregnancy? 

• How do you think physical activity might help you after 
delivery? 

• What kinds of physical activity have you done during pregnancy?  

• What kinds of physical activity have you done during after 
delivery? 

• What kinds of physical activity have you not been able to do because of 
pregnancy? 

• What kinds of physical activity have you not been able to do 
after delivery? 

• What are the challenges to be physically active during pregnancy?  

• What are the challenges to be physically active after delivery?  

• What could help you to become more active during pregnancy? 

• What could help you to become more active after delivery? 
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Appendix D – Ethics Approval for focus group study 
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Appendix E – MEDLINE search strategy example for systematic review 1 

 

S1. (pregnan* OR postpartum OR postnatal OR prenatal OR matern* OR antenatal 

OR perinatal) AND (activ*) 

 

S2. physical activity intervention OR physical activity OR exercise OR aerobic 

exercise OR resistance exercise OR strength* exercise OR training OR fitness OR 

sport 

 

S3. promot* OR measur* OR self report* OR questionnaire* OR diary OR log* OR 

survey* OR interview* OR recall OR calorimet* OR heart rate monitor* OR 

accelerometer* OR pedometer* OR activity monitor* OR observ* OR attitude* OR 

belie* OR perspective* OR perception* OR expectation* OR experience* OR 

understanding OR knowledge OR view* OR barrier* OR limit* OR facilitatOR* 

OR enabler* OR type* of physical activ* OR method* of physical activ* OR 

component* of physical activ* 

 

S4. (S1 AND S2 AND S3) 

 

S5. ("2019" OR "2020").yr. 
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Appendix F – JBI critical appraisal tools for RCT 

 

Reviewer      Date    

Author     Year  Record Number   

 Yes No Unclear NA 

1. Was true randomization used for assignment of 
participants to treatment groups? □ □ □ □ 

2. Was allocation to treatment groups concealed? □ □ □ □ 
3. Were treatment groups similar at the baseline? □ □ □ □ 
4. Were participants blind to treatment assignment? □ □ □ □ 
5. Were those delivering treatment blind to treatment 

assignment?  □ □ □ □ 
6. Were outcomes assessors blind to treatment 

assignment? □ □ □ □ 
7. Were treatment groups treated identically other than 

the intervention of interest? □ □ □ □ 
8. Was follow up complete and if not, were differences 

between groups in terms of their follow up adequately 
described and analyzed? 

□ □ □ □ 
9. Were participants analyzed in the groups to which they 

were randomized? □ □ □ □ 
10. Were outcomes measured in the same way for 

treatment groups? □ □ □ □ 
11. Were outcomes measured in a reliable way? □ □ □ □ 
12. Was appropriate statistical analysis used? □ □ □ □ 
13. Was the trial design appropriate, and any deviations 

from the standard RCT design (individual randomization, 
parallel groups) accounted for in the conduct and 
analysis of the trial? 

□ □ □ □ 

Overall appraisal:  Include  □ Exclude □ Seek further info □ 

Comments (Including reason for exclusion) 

          __________ 
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Appendix G – JBI critical appraisal tool for qualitative studies 

 

Reviewer      Date     

Author      Year  Record Number  

 Yes No Unclear Not 

applicable 

1. Is there congruity between the stated 

philosophical perspective and the research 

methodology? 
□ □ □ □ 

2. Is there congruity between the research 

methodology and the research question or 

objectives? 
□ □ □ □ 

3. Is there congruity between the research 

methodology and the methods used to 

collect data? 
□ □ □ □ 

4. Is there congruity between the research 

methodology and the representation and 

analysis of data? 
□ □ □ □ 

5. Is there congruity between the research 

methodology and the interpretation of 

results? 
□ □ □ □ 

6. Is there a statement locating the researcher 

culturally or theoretically? □ □ □ □ 
7. Is the influence of the researcher on the 

research, and vice- versa, addressed? □ □ □ □ 
8. Are participants, and their voices, 

adequately represented? □ □ □ □ 
9. Is the research ethical according to current 

criteria or, for recent studies, and is there 

evidence of ethical approval by an 

appropriate body? 

□ □ □ □ 

10. Do the conclusions drawn in the research 

report flow from the analysis, or 

interpretation, of the data? 
□ □ □ □ 

Overall appraisal:  Include  □ Exclude □ Seek further info □ 

Comments (Including reason for exclusion) 

         _______________ 
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Appendix H – Quality Appraisal of the included studies in systematic review 1 

 

 

Reference Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Total 
% 

RCTs               

Kennelly et al Y Y Y N N N Y Y Y Y NA Y Y 69% 

Poston et al Y Y Y N N N Y Y Y Y NA Y Y 69% 

Kernot et al Y Y Y N N N Y Y Y Y NA Y Y 69% 

 

 

Reference Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Total 
% 

Prewitt-White 
et al 

N Y Y Y Y Y N N U Y 60% 

 

Percentage indicates the proportion of YES responses to the questions. Y, Yes; N, No; 
U, Unclear; NA, Not Applicable  
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Appendix I – Postcodes and Corresponding IMD Scores 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The following table shows the IMD score within each quintile group: 

 

 

Quintile group IMD score range 

1 ≤ 8.49 (Least deprived) 

2 8.5 - 13.79 

3 13.8 - 21.35 

4 21.36 - 34.17 

5 ≥ 34.18 (Most deprived) 

 
 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Postcode IMD Score 

TS1 1XX 79.06 

TS3 6XX 67.59 

TS3 8XX 48.57 

TS3 9XX 70.49 

TS6 7XX 37.83 

TS17 6XX 36.40 

TS19 8XX 36.60 

TS19 9XX 38.09 
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Appendix J – Poster used for participant recruitment to interview Study 
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Appendix K – Participant Information sheet and Informed Consent form for 

interview study 

 

Participant information sheet 
 
 
Bump2Buggy Interview Study 
 
PhD Student: Dr Murali Krishnan Perumbakkam Subramanian, Teesside University 
 
Chief Investigator: Dr Peter Van Der Graaf, Teesside University 
 
Other researchers: Dr Louise Hayes, Newcastle University; and Dr Louisa Ells, Leeds Beckket 
University and Dr Liane Azevedo, University of Huddersfield 
 

I would like to invite you to take part in my study. This information sheet has been designed to 
provide you with sufficient information to help you to decide whether you are happy to take part 
or not. It will explain what the project is about, what it aims to find out and what you are being 
asked to do. 

 
What is the purpose of the study? 
 
I am keen to explore the perceptions and views of pregnant women and new mothers (with 
children younger than one year old) who are residing in deprived communities across 
Middlesbrough and Redcar, about physical activity. I am particularly interested on their habits 
and attitudes and potential barriers and enablers for the implementation of a physical activity 
intervention.  
 
Why would I like to speak to you? 
 
We would like to hear from pregnant women (any gestation age) or new mothers (with at least 
one child younger than one-year-old) living in Middlesbrough and Redcar.  
 
What makes you eligible to participate? 
 
You will be eligible to participate if you are currently pregnant or in postpartum period (have a 
child <1 year), and you live in Middlesbrough or Redcar. This research aims to collect data 
through interviews where the participants are expected to express their thoughts and feelings 
and hence, only women who are able to understand and hold a detailed conversation in English 
will be eligible to participate.  
 
What would you be asked to do if you chose to take part? 
 
If you wish to take part, you will be asked to have a discussion with me about the subject. I will 
ask questions about your views and experiences of physical activity during pregnancy. This 
interview will take place in the Children Centre / gym and fitness centres / pregnant women 
social clubs / Teesside University premises and will last for around one hour. We will record 
these discussion and write them up later. 
 
How will information be collected? 
 
I will conduct all of the interviews, I have received training on conducting interviews and the 
current project will be insured by Teesside University. I have an enhanced Disclosure and 
Barring Service disclosure. Considering the current uncertainties surrounding the Covid-19 
outbreak, if, by the time of recruitment, social distancing and lockdown rules still apply, the 
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interview will be conducted via telephone or a suitable video calling application at your 
convenience, and PDF consent forms will be sent through email.  
 
How will the information be used? 
 
I would like to use the information collected from this study to improve understanding of 
people’s perceptions and views about physical activity among pregnant and postpartum women 
living in dperived communities. Should you decide to take part, we will seek your permission to 
audio record the interview.  
 
No personal details (name, address, school etc.) will be made known in any report that is 
written. In addition to the report, I expect that I will present the results of the study at academic 
conferences.  
 
Interviews will be transcribed verbatim (written up) immediately after they have taken place, 
and audio-recordings will be destroyed once transcription of the focus groups is complete. All 
data will be held securely at Teesside University in accord with the Data Protection Act (2018) 
and the General Data Protection Regulation 2018. All data will be rendered anonymous and 
held indefinitely and may be used for future study but only in research projects that have 
received ethical approval from an appropriate committee. Only staff directly involved in this 
research will see the data.  
 
The non-identifiable research data will be stored indefinitely on a secure password protected 
server at Teesside University. This is in case other scientists wish to raise questions about the 
results that need checking against the dataset. In the event that the study is published in a 
scientific journal, the non-person identifiable research dataset may be made publicly available 
(for example, as a supplement to the journal article, or stored on an on-line scientific data 
repository). 
 
Personal data including special category data obtained for the purposes of this research project 
is processed lawfully in the necessary performance of scientific or historical research or for 
statistical purposes carried out in the public interest. Processing of personal data including 
special category data is proportionate to the aims pursued, respects the essence of data 
protection and provides suitable and specific measures to safeguard the rights and interests of 
the data subject in full compliance with the General Data Protection Regulation 2018 and the 
Data Protection Act 1998. 
 
 
Are there any risks to the people involved? 
 
No risk is expected to anybody taking part in this study. The information that I will collect will be 
anonymised and neither the Children’s Centre / gym and fitness centres / pregnant women 
social clubs, nor any individual will be recognisable in any reports. I have been subject to an 
enhanced DBS disclosure and am permitted to engage in controlled activity. Participation will 
remain voluntary and without coercion and all participants will be advised of their rights to 
withdraw refuse to answer any questions or leave the room at any point without question.  
 
Do I have to take part? 
 
NO. It is up to you if you want to take part. If you decide that you would like to take part then 
you can still refuse to take part at any time, without question. Participants will be able to 
withdraw at any point during the interview, and withdraw their data up until 2 weeks after the 
interviews, after which data will be anonymised and analysed and hence the data cannot be 
withdrawn. On successful completion of the interview, you will receive a the high street 
shopping voucher code at the value of £10 as a token of our appreciation for you taking part in 
this study.  
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What happens next? 
 
If you are happy to participate in this research study or if you have any questions then please 

contact Dr Murali Krishnan, the chief investigator via e-mail 

M.PerumbakkamSubramanian@tees.ac.uk / bump2buggy@tees.ac.uk  or telephone (01642) 

384143.  

 
I would like to take this opportunity to thank you for taking the time to read this information 
sheet. If you wish to speak with someone who knows about the study but not directly involved 
in it, or if you have any complaints or comments you can contact:  
 
Dr Darren Flynn  
Chair of School Ethics Committee  
School of Health & Social Care, Teesside University 
Middlesbrough TS1 3BX 
Tel: 01642 342749 / Email: D.Flynn@tees.ac.uk 

 

Director of Studies 

Dr Peter Van der Graaf 

NIHR Knowledge Mobilisation Research Fellow, Teesside University 

P.Van.Der.Graaf@tees.ac.uk 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:M.PerumbakkamSubramanian@tees.ac.uk
mailto:bump2buggy@tees.ac.uk
mailto:D.Flynn@tees.ac.uk
mailto:P.Van.Der.Graaf@tees.ac.uk
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Participant consent Form 
 
 
Bump2Buggy Interview Study 
 
PhD Student: Dr Murali Krishnan Perumbakkam Subramanian, Teesside University 
 
Chief Investigator: Dr Peter Van Der Graaf, Teesside University 
 
Other researchers: Dr Louise Hayes, Newcastle University; and Dr Louisa Ells, Leeds Beckket 
University and Dr Liane Azevedo, University of Huddersfield 
 
Please read the following statements and sign your initials in the boxes that you agree 
with. 
I confirm that:  
 
I have read and understood the information sheet and have had the opportunity to ask 
questions. 
  
  
I understand that taking part in the interview is voluntary. 
  
 
I understand that I can leave the interview at any time without having to give a reason. 
 
   
I confirm that I can hold a detailed conversation in English. 
 
 
I understand that any information given to the researchers will be kept confidential and that no 
personal information will be used in the final written reports.  
  
I understand that all information provided will be held securely at Teesside University in accord 
with the Data Protection Act (1998) and GDPR 2018. Only those directly involved in this 
evaluation will see the data.  All data will be anonymised and held indefinitely. 
 
I agree to take part in this study. 
 
   
 
-----------------------------------  ----------------------- ---------------------------------------- 
Name       Date   Signature 
 
 
 
 
----------------------------------  ----------------------- ---------------------------------------- 
Name of Researcher      Date   Signature 
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Appendix L – Semi-structured questionnaire used to facilitate the interview 

 

 

This interview guide contains a broad outline of the topics to be covered, with suggestions for 
further questions and prompts to be made if appropriate.  
 
Introduction - Welcome and introduce myself. 
Explain the general purpose of the interview. 
Explain the presence and purpose of recording equipment. 
Address the issue of confidentiality. 
Sign consent forms immediately prior to interview. 
 
 

• Perception about physical activity during your pregnancy / after pregnancy 

• What have you heard about physical activity during pregnancy / after pregnancy? 

• Who has talked to you about physical activity during pregnancy or after delivery? 

• Do you have any worries about PA during/ after pregnancy? 

• What do you think about being active during and after pregnancy?  

• What kinds of physical activity have you done during pregnancy?  

• What kinds of physical activity have you done after delivery? 

• What kinds of physical activity have you not been able to do because of pregnancy? 

(emphasis to community based facilities, SE status) 

• What kinds of physical activity have you not been able to do after delivery? (emphasis 

to community based facilities, SE status) 

• What are the challenges to be physically active during pregnancy? (emphasis to 

community based facilities, SE status) 

• What are the challenges to be physically active after delivery? (emphasis to community 

based facilities, SE status) 

• What could help you to become more active during pregnancy? (emphasis to 

community based facilities, SE status) 

• What could help you to become more active after delivery? (emphasis to community 

based facilities, SE status) 

• If you are active already, has it been impacted due to the current Covid-19 outbreak? 

 

 

 

 

 

 

 

 

 

 

 



   
 

286 
 

Appendix M – Ethics Approval for interview study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   
 

287 
 

Appendix N – MEDLINE search strategy example for systematic review 2 

 

 

S1. pregnan* OR postpartum OR postnatal OR prenatal OR matern* OR 

antenatal OR perinatal  

S2. (depriv* OR depriv* area* OR disadvantag* OR disadvantage* communit* 

OR low ADJ5(Ovid)/N5(EBSCO)/NEAR/5(WoS) income OR less 

ADJ5(Ovid)/N5(EBSCO)/NEAR/5(WoS) income OR inequalit* OR low* class 

OR low* income OR poor OR poverty OR poverty areas OR ses OR social 

class OR social inequality OR socioeconomic OR socioeconomic* OR 

underclass OR unemploy*OR underprivilege OR *vulnerable populations).tw 

S3. physical activity intervention OR physical activity OR exercise OR aerobic 

exercise OR resistance exercise OR strength* exercise OR training OR fitness 

OR sport OR motor activity OR fitness OR sport participation 

S4. promot* OR measur* OR self report* OR questionnaire* OR diary OR log* 

OR survey* OR interview* OR recall OR calorimet* OR heart rate monitor* OR 

accelerometer* OR pedometer* OR activity monitor* OR observ* OR attitude* 

OR belie* OR perspective* OR perception* OR expectation* OR experience* 

OR understanding OR knowledge OR view* OR barrier* OR limit* OR 

facilitatOR* OR enabler* OR type* of physical activ* OR method* of physical 

activ* OR component* of physical activ* 

S5. (S1 AND S2 AND S3 AND S4) 
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Appendix O – JBI critical appraisal tools for RCT 

 

Reviewer      Date    

Author     Year  Record Number   

 Yes No Unclear NA 

1. Was true randomization used for assignment of 
participants to treatment groups? □ □ □ □ 

2. Was allocation to treatment groups concealed? □ □ □ □ 
3. Were treatment groups similar at the baseline? □ □ □ □ 
4. Were participants blind to treatment assignment? □ □ □ □ 
5. Were those delivering treatment blind to treatment 

assignment?  □ □ □ □ 
6. Were outcomes assessors blind to treatment 

assignment? □ □ □ □ 
7. Were treatment groups treated identically other 

than the intervention of interest? □ □ □ □ 
8. Was follow up complete and if not, were differences 

between groups in terms of their follow up 
adequately described and analyzed? 

□ □ □ □ 
9. Were participants analyzed in the groups to which 

they were randomized? □ □ □ □ 
10. Were outcomes measured in the same way for 

treatment groups? □ □ □ □ 
11. Were outcomes measured in a reliable way? □ □ □ □ 
12. Was appropriate statistical analysis used? □ □ □ □ 
13. Was the trial design appropriate, and any deviations 

from the standard RCT design (individual randomization, 
parallel groups) accounted for in the conduct and 
analysis of the trial? 

□ □ □ □ 

Overall appraisal:  Include  □ Exclude □ Seek further info □ 

Comments (Including reason for exclusion) 

          __________ 
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Appendix P – Quality Appraisal of the included studies 

 
 
 

Reference Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Total 
% 

RCTs               

Craigie et al Y Y Y Y N N Y Y Y Y Y Y Y 84% 

Hawkins et al Y Y Y N N N Y N Y Y Y Y Y 69% 

Hui et al Y Y Y N N N Y N Y Y Y Y Y 69% 

Ostbye et al Y Y Y N N N Y N Y Y Y Y Y 69% 

Phelan et al Y Y Y N Y Y Y Y Y Y Y Y Y 92% 

Szmeja et al Y Y Y N Y N Y Y Y Y Y Y Y 84% 

 
 
Percentage indicates the proportion of YES responses to the questions. Y, Yes; N, No; 
U, Unclear; NA, Not Applicable  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


