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Novelty statement

What is already known?

Physical activity independently reduces risk of Type 2 Diabetes after Gestational Diabetes, but
engagement is low. Qualitative research to date focuses on exploring individual level factors

influencing physical activity.
What this study has found?

We have identified factors beyond individual control that influence physical activity after Gestational
Diabetes. These include social and organisational factors, like support from partners or contacts with

healthcare professionals, and a lack of childcare.
What are the implications of the study?

Multi-level interventions are needed to effectively target barriers to physical activity at multiple
levels of the system. Organisations and systems level actors need to take steps to support individuals

to engage with physical activity after Gestational Diabetes.
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Abstract

Aim: Risk of Type 2 Diabetes is 10-times higher after a pregnancy with Gestational Diabetes. Physical
activity can independently reduce this risk, yet engagement with physical activity remains low after
Gestational Diabetes. Therefore, the present study aimed to explore the barriers and facilitators to
the uptake of physical activity after Gestational Diabetes in the UK, using a socio-ecological

approach.

Methods: The paper was written following the Standards for Reporting Qualitative Research. Patient
and Public Involvement contributed to the study conceptualisation and design. Participants were
recruited through an audit of Gestational Diabetes cases at a local Teaching Hospital in 2020. Twelve
participants took part in semi-structured one-to-one interviews. Reflexive thematic analysis was
used to generate themes in iterative rounds of refinement. Final themes were then organised using

the socio-ecological model.

Results: Participants were all over 31 years old, predominantly self-identified as White British and
were all in employment but were evenly spread across UK-based deprivation deciles. Ten themes
were generated and organised according to the four levels of the socio-ecological model;
intrapersonal (beliefs about activity, recovering from birth), social (health care professionals, family
and partner, role as a mother), organisational (access and cost, environment, childcare and work)

and community (connecting women with recent Gestational Diabetes).
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Conclusions: Many of the amenable barriers and facilitators to physical activity were beyond the
intrapersonal level, based at higher levels of the socio-ecological model (social, organisational,

community). Multi-level interventions are needed to effectively address all barriers.

Key words

“Gestational Diabetes Mellitus”, “Type 2 Diabetes Mellitus”, “Physical Activity”, “Exercise”, “Socio-

III

Ecological Model”, Prevention, “Maternal Health”

Introduction

Gestational Diabetes is a type of glucose intolerance that first appears in pregnancy?. In the UK,
prevalence of gestational diabetes was estimated at 20.6% in 2021, but rates are steadily
increasing?®. Several chronic conditions are associated with a Gestational Diabetes diagnosis®. For
example, risk of Type 2 Diabetes is ten-times higher in women with previous Gestational Diabetes.
Costs related to Type 2 Diabetes diagnosis and treatment are rising and are currently estimated to
cost the UK National Health Service (NHS) £14 billion annually®. Patients with Type 2 Diabetes have
also reported that managing the condition is burdensome and can have substantial impacts on

mental health>®. Reducing this risk is thus a clinical priority”.

A combination of lifestyle behaviours including diet, physical activity (PA) and weight management,
has been shown to reduce risk of progression to Type 2 Diabetes by 50%°*'. However, PA can
independently reduce this risk, with data from the Nurses’ Health Study Il cohort suggesting a risk
reduction of 9% for every 100 minutes of moderate PA per week undertaken, even after adjusting
for BMI2, Yet, PA tends to decrease from pre-pregnancy to postpartum?3. Factors associated with

declining PA include lack of childcare, working longer hours and postpartum weight retention?.
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Additionally, uptake of PA is not effectively encouraged after Gestational Diabetes®. This could be
because diabetes prevention initiatives are targeted at the general population, who may not
experience the unique barriers present for women with young families'®!’. Factors impacting PA

engagement after Gestational Diabetes require further investigation.

Recently, a review exploring barriers and facilitators to PA in women after Gestational Diabetes has
been published®. However, only two of the included studies focused solely on PA¥%, Jakobsen et
al., recently undertook a phenomenological approach to understanding the perceptions and
motivation for PA in women after Gestational Diabetes?'. These studies focus on individual
motivation and experiences, and do not explore barriers and facilitators to PA outside of the

individual’s perspective.

Increasingly, it is understood that human behaviour occurs within a complex system of influences.
Focusing solely on individual-level factors such as motivation risks designing interventions that may
have limited impact because wider factors continue to act as a barrier to the behaviour, or could
lead to a neglect of recommendations or efforts to address those wider influences®2. The Socio-
Ecological Model (SEM) depicts interrelationships between the social, physical and policy
environments surrounding individuals®. It is a useful model for understanding wider influences on
individual (health) behaviours?*and can highlight parts of a system to target, through the lens of
interpersonal, social, organisational and community levels. The present study aimed to explore
barriers and facilitators to the uptake of PA after Gestational Diabetes, using the SEM to better

understand the range of influences and contexts on PA.

Methods

The present paper was written in accordance with the Standards for Reporting Qualitative Research

(SRQR)%.
Study context
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The study took place in a city in North-East England. The city is one of the 20% most deprived areas
in England?®, with an ethnicity split broadly similar to that of England and Wales (as of the 2021%
census): 79.1% White, 9.6% Asian, Asian British or Asian Welsh, 4.6% Black, Black British, Black

Welsh, Caribbean or African and 3.5% Mixed or Multiple ethnic groups.

Patient and public involvement (PPI)

Members of a PPl group were recruited from across the UK via social media adverts, word of mouth
and a Gestational Diabetes support group run by Diabetes UK. The PPl members had varying
experiences of Gestational Diabetes and life after Gestational Diabetes; some were active, some

were not, and some were diagnosed with Type 2 Diabetes.

In the development stages, the PPl group aided the conceptualisation of the present study. In
further meetings, the PPl group helped develop key questions to address in the interviews and were
asked to give feedback on the draft interview schedule, which was amended accordingly. The semi-
structured interview guide was piloted first with another researcher, and then with a member of the
PPI group. Following pilot interviews the guide was refined and shortened, to improve flow and
clarity of questions and length. PPl members were also asked to give feedback on the study poster
and information sheet, with subsequent changes made based on feedback received, related to use

of plain English language.

Sampling and recruitment

NHS ethical approval was obtained (IRAS Project ID: 312509). A Research Coordinator at the local
NHS Teaching Hospitals Trust identified eligible women from an audit on Gestational Diabetes cases
from 2020, and sent packs with study information and consent to 350 women (Table 1). Participants

were offered a £10 thank you voucher for their time if they took part in the study.

Other qualitative papers in this topic area have varied greatly in terms of sample size'®. Consistent

with Braun and Clarke’s approach to reflexive thematic analysis, the concept of theoretical
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141 saturation was not applied in this study®. Instead, sampling ceased when no further responses were

142  obtained after a 4-month period®.

143 Data collection

144  One-to-one semi-structured interviews were conducted by the lead author (El) with women who
145 had a history of Gestational Diabetes within the past 5 years (Error! Reference source not found.).
146 Participants were not excluded based on a current Type 2 Diabetes diagnosis, if the diagnosis

147 happened after the most recent Gestational Diabetes pregnancy. Upon obtaining informed consent
148  interviews were conducted over the phone (n=6), online (via Zoom Video Communications Inc., USA)
149  (n=5), or face-to-face (n=1), as per participant’s preferences. Interviews were recorded using a digital
150 audio recorder and transcribed by a transcription company and, on average, lasted 45 minutes

151 (range: 27 — 54 minutes).

152 Data analysis

153 A reflexive thematic analysis®® was undertaken using NVivo 12 (Lumivero, Denver, USA). Data

154 recorded from interviews was taken to reflect the articulated meanings and experiences of

155 participants!. The coding approach was initially inductive, and once final themes were generated,
156  these were deductively organised, using the SEM as a framework. Levels of the SEM are not strictly
157 distinct, rather they represent interrelationships. However, inductively generated themes were
158  subsequently aligned to whichever level of the model they might most usefully be targeted. For
159  example, ‘childcare’ was aligned with the organisational level as this is where childcare could be

160 addressed i.e., organisations could provide childcare.

161 A reflexive thematic analysis was undertaken following the six phases outlined by Braun and Clarke;
162 familiarisation, initial coding, theme generation, reflection and reviewing themes, defining and
163  writing up the themes3® 32, A female PhD student with a background in sport science and nutrition

164 (El) did the initial open coding. Two female researchers experienced in qualitative research with
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qualifications and applied experience in health psychology and public health (CH and HH) also
independently read and coded a random sample of transcripts to discuss in the initial theme
refinement. El, HH and CH discussed and reviewed codes and themes iteratively in four rounds, to
aid development and refinement of themes, and to support researcher reflexivity**3*. These
discussions included reflections about use of the SEM, to ensure initial inductive themes generated
were data-driven, with the SEM only being used to latterly organise these themes rather than

dictate them.

Results

Participant characteristics

Twelve participants took part in the study. A summary of their demographic information is
presented in Error! Reference source not found.. Compared to the potential participants invitation
packs were sent to (Table 1), a high proportion of White British women, a lower proportion of Asian
women and women living in more deprived areas (IMD 1-3) were recruited. Allowing choice
regarding interview mode (i.e., telephone, zoom or face-to-face) aided participants’ ability to take
part in the interview but had no obvious impact on participants’ engagement with interview

guestions, depth of responses or interview length.
Themes

Ten themes were generated and organised using the levels of the SEM (Figure 1); intrapersonal
(n=2), social (n=3), organisational (n=4) and community (n=1). Factors that limited or impeded PA
(barriers) or supported PA (facilitators) appeared within each of these themes. Error! Reference

source not found. displays how these themes and the factors within them were organised.

Intrapersonal level factors
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Beliefs about PA

This theme summarises why participants thought they should be active. Some participants had an
awareness of PA for managing Type 2 Diabetes risk or mental health as a result of their Gestational
Diabetes diagnosis: “I thought, you know what, I’m going to have to do this (PA). | don’t really want
diabetes. Diabetes is rubbish, and that is enough reason” [P6]. However, many participants believed
PA was helpful for mitigating Type 2 Diabetes risk through weight-management alone, rather than
the independent benefits of PA. A focus on weight or aesthetics encouraged PA for some
participants “So | don’t get fat... just to keep my weight down” [P2]. For others a weight or aesthetic
focus was negative for longer-term PA maintenance: “/ stopped seeing any physical results and
stopped losing weight, | just stopped everything altogether.” [P4]. While some participants were not
satisfied with current PA levels, these tended to be when discussing purposeful leisure time exercise

and this dissatisfaction did not necessarily result in increased PA engagement.

Recovering from birth

The impact of birth on mental or physical health differentially affected the amount of time women
needed to feel “ready” to engage with PA postnatally. Participants described physical after-effects
from giving birth: “/ found it took a lot of building back up to even just be able to walk that amount...
I’'ve never ever experienced anything like that. I’'ve never ever thought | can barely walk ten minutes.”
[P3]. Some took a graded approach to PA, building up from gentle movement to more purposeful
exercise within the early postpartum period: “I’d still got hip and pelvis problems. | set off walking a
little bit in the first six months, and then | thought right, I’ll try Couch25k, then | did Couch210k” [P6].
Others described a longer recovery, or cited the emotional impact and adjustment to motherhood in

terms of new priorities and responsibilities which created a more long-lasting barrier.

Social level factors

Advice from Health Care Professionals
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Participants felt unsupported by Health Care Professionals (HCPs) postnatally: “There was zero
support, zero, zero, zero” [P3]. Participants also felt HCPs focused more on diet and weight than PA
for managing risk of Type 2 Diabetes. Other participants felt HCPs were positive and helpful: “my
doctor told me... it’s quite helpful if you do walk every day. It decreases your risk level” [P11]. Overall,

most participants wanted more support postnatally, and to be directed to PA specific resources.

Role of partner or family

Participants felt they needed supportive partners and/or close family both to encourage PA, and to
enable time for them to undertake PA by providing help with household responsibilities (including
childcare): “he’s always like, if you want to do something go off and do it, and he’s happy to stay at
home. He is always encouraging me.” [P9]. However, some participants were single mothers, or had
partners that worked at a distance from home and felt PA was unattainable for this reason. Most
participants did not want to rely on help from other family members for the sake of PA, preferring to

reserve childcare support for emergencies or for other priorities.

Role as mother

Participants identified themselves primarily as mothers, where their children’s needs came first. This
was often a barrier to PA: “You are a mum and that comes first... you are last on the list of priorities”
[P7]. Participants subsequently felt guilty engaging with PA and preferred to spend time with their
children in their free time. However, some participants wanted to role model PA as a positive
behaviour for their children: “I really want exercise to be important to her.” [P1]. Wanting to ensure
children were happy and fulfilled also encouraged some participants to be more active: “I’'ve always

been a bit lazy... to go and be active. It’s more, | need to get my kids out, shall we go for a walk...

We’ll do an activity to keep the kids busy... rather than thinking | need to do some exercise.” [P4].

Organisational level factors

Access to PA (cost)
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Increasing costs of daily life prompted active transport for some participants. However, for most
participants, it reduced access to PA as money was prioritised for their children’s benefits over e.g.,
gym access “I haven’t got £40 a month... It’s not a priority... You don’t save money by not taking your
kids to the play areas. So, you can’t go to the gym because your kids come first” [P7]. The distance to

e.g., gyms also impacted uptake of PA in those settings, given time constraints felt as mothers.

Childcare

The lack of childcare was one of the most significant barriers highlighted by participants: “Yeah, it’s
just childcare reasons that gets in the way, | would be doing a lot more if it weren’t for childcare
reasons” [P2]. The presence of childcare potentially enabled participants to be active. However,
participants emphasised a lack of options for flexible, short duration and affordable childcare, which
might be most helpful for enabling PA engagement: “She goes to nursery while I’'m at work, but it
costs a fortune. It costs £60 or £70 a day... | could pay to put her in somewhere for an hour, but most

places don’t do that. Most places don’t have that option.” [P6].

Environment

The walkability of the environment aided active transport e.g., walking children to and from
activities. Some participants preferred the flexibility of running and home-based PA e.g., following
YouTube videos to overcome cost and time issues: “/ like doing it at home because it fits in” [P12].
The safety of the environment and the weather hindered PA when it was not felt safe, or the

weather was unpleasant to e.g., run in.

Work

Being in full-time work significantly reduced opportunity for PA due to time constraints, although
some participants recognised that work-based PA initiatives existed. However, participants
highlighted they could not make use of these, if other barriers were present e.g., lack of childcare,

and needing to condense work hours. Weekends were therefore considered good opportunities for
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260  being active as a family: “then the weekends are a bit more family time. That’s when usually we have

261  more time to go out for a proper walk” [P7].

262 Community level factors

263  Connecting women with recent Gestational Diabetes

264  Participants wanted to be connected to other women with previous Gestational Diabetes but often
265  felt they could not do this on their own: “It’s just logistically getting together with other people that |
266  haven’t met yet... | don’t know where to find these people that you can do activities with” [P7]. Some
267 participants preferred PA in group settings for increased motivation, accountability, and enjoyment
268 of PA: “I wouldn’t have just gone and run with my buggy I’'d have wanted to have done it with a

269  group of people” [P12]. However, other participants would be deterred from group-based PA,

270 depending on who was in the group: “But then | suppose that can hinder you, because I’'ve got

271  friends who are so fit I’d hate to go to a class with them, because there’s no way that I’d keep up”
272 [P12]. Participants also highlighted that mum and baby groups only catered to very young babies;
273 not all participants were ready to engage with PA at that point and would have preferred similar

274  opportunities when their children were older.

275 Discussion

276  The aim of this study was to explore barriers and facilitators to PA after Gestational Diabetes and
277 understand these wider influences and contexts on PA using the SEM. The results highlighted how
278  the barriers and facilitators to PA span across multiple levels of the SEM. “Recovering from birth”,
279 “advice from HCPs” and “connecting women with previous Gestational Diabetes” were the main
280  themes linked directly with the Gestational Diabetes experience. The results are discussed further

281 below.

282 Intrapersonal
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Many participants described pursuing PA for weight management or body image reasons. These
motives are commonly linked to experiences from school or societal pressures to conform to
aesthetic female stereotypes3>¢. For many participants in the current study these ideals existed pre-
pregnancy rather than being specific to motherhood, although weight gain and weight management
associated with pregnancy was highlighted throughout the Gestational Diabetes experience Weight-
loss intentions behind PA could explain increased motivation for PA in women®’ and Type 2 Diabetes
risk has been shown to decrease with weight-loss®*. However, for some of our participants,
fluctuations in weight and an aesthetically-driven PA focus negatively impacted PA engagement.
Research has suggested that PA interventions may be more successful without incorporating weight-
based targets®. PA also independently reduces risk of Type 2 Diabetes along with other psycho-
social benefits*®*. Emphasising the benefits of PA beyond weight-loss or weight management might

therefore be useful for promoting sustained PA engagement.

Health interventions after Gestational Diabetes should be initiated as soon as possible after birth for
effectiveness, due to higher risk of Type 2 Diabetes in the first six years after delivery***’. Maindal et
al., proposed starting an initiative at 3-months postnatally, based on results from reviewing
outcomes of trial data*’. However, the acceptability of the best timing for diabetes prevention
initiatives remains unclear!’#*8->1, Qur results suggest ‘Recovering from birth’ could be impacted by
the birth experience, where it takes time to build stamina required for any movement, especially
purposeful or more intense exercise. Risk of foetal macrosomia (larger than average) and
subsequent traumatic birth can be increased with a Gestational Diabetes diagnosis®*°3. Risk of
postpartum depression is also increased by 59% with a Gestational Diabetes diagnosis®*. Therefore,
if recovering mentally and physically after birth takes longer after Gestational Diabetes, targeting PA
this early may not be effective for all women. Participants in the present study highlighted the
importance of opportunities to engage with PA when children are older e.g., over 2-years-old, and
not only at the initial postpartum period, and desired programmes beyond the current ‘exercise with

baby’ opportunities. It is important for women to receive adequate support postnatally, to recover
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from the mental and physical impact of more difficult or traumatic births, before targeting PA
behaviours. Support could also be underpinned by behaviour change theories and techniques, to
consider differing motivations and readiness to engage with PA. PA opportunities should also exist
for women with previous gestational diabetes over an extended period of time to enable them to

engage when such support has enabled them to feel sufficiently ‘ready’ for PA.

Social

One of the key barriers identified in this study was the lack of support to engage with PA postnatally,
which was compounded depending on the quality of pregnancy advice and interactions with HCPs.
Feeling unsupported can happen to any postnatal woman and is not specific to women with
previous Gestational Diabetes®>. However, as with our participants, women with previous
Gestational Diabetes in other studies have described wanting more support to engage with varying
lifestyle behaviours postnatally®¢. More postnatal support could be needed due to stricter and less
transferable behaviours initiated in pregnancy (e.g., walking after meals for acute blood glucose
control®’). Participants also highlighted a heavier dietary or weight-management focus to reduce
Type 2 Diabetes risk, suggesting a need for more PA-specific postnatal advice and support from

these professionals.

As in previous research, this study identified that ‘role as a mother’ could facilitate PA when
participants wanted to role model PA as positive, but it was also largely a barrier when children’s
needs were prioritised ahead of individual time for PA'"!8, Support in the form of coaching or
counselling could be helpful for overcoming any guilt experienced for mothers when trying to
prioritise themselves®®. Health coaching has also previously been shown to aid behaviour change for
the management of, for example, diabetes®®. Lifestyle coaches have previously been shown as
beneficial for tailoring PA and supporting women to be active after Gestational Diabetes. However,
this varied between individuals, with some women feeling suggestions and accommodations were

not helpful or relevant for their circumstances®. | Effective coaching and counselling support should
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therefore be tailored to individual circumstances, and consider diversity and inclusivity. Family-
based PA interventions could also potentially overcome the ‘role as a mother’ barrier for some
women, embedding PA part of that social role rather than separate to it, and reducing the need for
them to ‘choose’ between time alone or with family'®%’. Further research is needed to determine
the appropriate timing and acceptability of different types of family-based PA interventions, and

understood for whom these might work.

Organisational/Community

Workplace initiatives may be helpful for working mothers after Gestational Diabetes, who spend a
considerable amount of time at work®2. However, many participants in this study were unable to
make use of workplace initiatives due to childcare responsibilities (e.g., condensing working hours),
which was also highlighted during the COVID-19 pandemic®. Therefore, workplace initiatives need
to be improved to incorporate additional measures such as appropriate childcare provision or

protected time during condensed working hours to participate.

For participants in this study, childcare outside of working hours was informal, such as partner
support or nearby family. Some participants were single mums and for others partner support was
not feasible. Therefore, while including partners in PA initiatives could be important!’*°, it may still
not be helpful for many women after Gestational Diabetes and childcare support provided by other
organisations could address this barrier. Co-locating childcare opportunities within PA spaces could
be helpful, although participants in the present study highlighted that such spaces would need to be
perceived as beneficial for their children. Co-designing co-located spaces with mothers could

optimise uptake and use of such spaces.

Access to PA, whether due to location or cost was a notable barrier in the present study. These
barriers are common to PA for the general population, however, specific to women with young
families, they were compounded by the desire to prioritise spending on childrens’ enrichment

activities over adult-specific PA. The WHOQ's global action plan encourages use of community-based
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initiatives in public spaces to increase affordability and access of PA®4. Such initiatives could align
well with the facilitators in the present study, including walkability of the environment, practical and
flexible access to PA. Community-based groups also represent opportunities to connect women with
previous Gestational Diabetes, encouraging a sense of community and relatability which could be
built on to encourage PA®. Group-based PA could be helpful for those women who express a
preference for that format (not all do), and PA can be equitably promoted through community-
based approaches®®. Further research is required to understand what community-based approaches
exist that women with previous Gestational Diabetes could be eligible for, and how to direct and

encourage women to access these resources.

Strengths & limitations

Using the SEM to organise barriers and facilitators to PA after Gestational Diabetes according to
frame, intrapersonal social, organisational and community system levels provides a useful lens for
considering how to tackle these factors when aiming to increase engagement with PA after

Gestational Diabetes.

Participants were well-spread in terms of their socio-economic backgrounds, however, were all
highly educated. This could have been influenced by the recruitment approach. However,
participants were not all highly active, which can be a common bias in research exploring PA
perceptions. Despite being highly educated and from less deprived areas than women invited to
interview, costs were still a barrier to participants, highlighting that resources may still not be
available for this group of women. Participants also predominantly self-identified as White British,
therefore findings may not be generalisable to all ethnic groups. This is important to consider given
women with South Asian heritage are twice as likely to develop Gestational Diabetes and have
subsequent higher risk of progression to Type 2 Diabetes®”%8, Future research should aim to explore

the barriers and facilitators of PA for women from different ethnic backgrounds. This could involve
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removing the eligibility criteria of being able to communicate in English, and work with interpreters

to increase participation.

Participants in the present study experienced some of their pregnancy and early postpartum period
during the COVID-19 pandemic, and thus some of their experiences may have been influenced to
e.g., periods of lockdown which may be different for pregnant women ‘post-pandemic’ ®°. As access
to and service provision change going forward i.e., remote appointments, hybrid working become

increasingly these evolving contextual factors need to be considered for their impact on PA access.

Conclusions

Use of the SEM highlighted that most amenable barriers and facilitators to PA were beyond the
intrapersonal level, based at higher levels of the SEM (social, organisational, community). A range of,
interventions, or multi-level are needed to effectively address these barriers. Improving postnatal
support and HCP contact are social and organisational level targets. Access to flexible, cost-effective
PA and childcare opportunities are important for PA engagement, and should therefore be
addressed and targeted accordingly e.g., through co-locating childcare with PA opportunities and
within workplace initiatives. Directing women to community-based PA resources could also provide

support needed to engage with PA, and overcome cost and access barriers to PA.
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