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Abstract

Background The number of women entering pregnancy with overweight or obesity is increasing. This can increase
the risk for excessive gestational weight gain (GWG) which is associated with health complications for mother

and baby. There are limited evidence-based interventions within antenatal care settings to encourage healthy eating
and physical activity behaviours and support women with managing GWG.

Methods A previous habit-based intervention ‘Ten Top Tips for a Healthy Weight' (10TT) was adapted and made suit-
able for pregnancy in line with the Medical Research Council's (MRC) complex intervention development guidelines.
It involved three key activities: (1) identifying the evidence base; (2) identifying appropriate theory; and, (3) modelling
processes. A core element was integrating lived experience via personal and public involvement (PPI).

Results The original 10TTs were adapted with PPl in line with current advice on nutrition and physical activity

in pregnancy. New intervention materials were devised, including a leaflet and a logbook and app for self-monitoring
to be delivered alongside a brief 1:1 conversation. Behaviour change techniques (BCTs) included in the new materi-
als were coded using a number of behavioural taxonomies. An E-learning resource was created to help standardise
the approach to delivery of the intervention and avoid stigmatising conversations.

Conclusion Following MRC guidance for the development of complex interventions alongside significant PPI
allowed for the adaption of 10TT habit-based weight management intervention into the ‘Healthy Habits in Pregnancy
and Beyond' (HHIPBe) intervention. The feasibility and acceptability of implementing this intervention in the antenatal
setting will be explored in a feasibility randomised controlled trial.

Trial Registration This study was registered on Clinical Trials as ‘Healthy Habits in Pregnancy and Beyond (HHIPBe)'
ClinicalTrials.gov Identifier: NCT04336878. The study was registered on 07/04/2020.
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Contributions to the literature

+ There is a gap in services to support women enter-
ing pregnancy at a higher weight. Scalable behaviour
change interventions that can be implemented within
the current healthcare system are needed.

+ An evidence-based weight management interven-
tion based on the principles of habit-formation, used
previously in primary care (10 Top Tips for a Healthy
Weight), was successfully adapted for pregnant
women with overweight and obesity (Healthy Habits
in Pregnancy and Beyond [HHIPBe]).

+ Lived experience was critical to the development and
framing of the HHIPBe intervention given the stigma
pregnant women with overweight and obesity face
within healthcare settings.

Background

Women who enter pregnancy with overweight or obe-
sity (obesity typically defined as a body mass index
(BMI) >30 kg/m?) are at an increased risk for exces-
sive gestational weight gain (GWG@G), which is associ-
ated with health complications for the mother and
baby [1]. Currently, the UK and ROI do not have spe-
cific guidance on recommendations for GWG. How-
ever, the Institute of Medicine (IOM) guidelines are
used frequently as a benchmark for appropriate GWG,
with research suggesting there are increased health
risks for inadequate or excessive GWG [2, 3]. There
is limited evidence-based support available to women
in the United Kingdom (UK) and Republic of Ireland
(ROI) regarding healthy eating and physical activ-
ity behaviours, which may aid management of weight
gain during pregnancy. Recent systematic reviews have
examined the effective intervention strategies/compo-
nents of dietary interventions and/or physical activ-
ity interventions to prevent excessive GWG [4-13].
Although a number of interventions have been effective
at limiting GWG or improving nutrition and physical
activity behaviours during pregnancy [5, 12, 14-18],
many have been intensive, requiring women to have
regular contact with the researchers/healthcare profes-
sionals. This level of intensity limits the potential for
scale-up and implementation within current healthcare
systems. Intensive interventions can be burdensome
for participants, often resulting in high dropout rates
and are costly and time-consuming to set-up [7, 11].

Since approximately half of all pregnant women in the
UK have overweight or obesity and the prevalence is
increasing [19, 20], it is important to identify whether
lower intensity interventions can effectively support
health-promoting behaviour change during pregnancy,
whilst at the same time being cost-effective and suitable
for implementation within current healthcare services.

Systematic review evidence has shown efficacy of
habit-based behaviour change interventions for par-
ticipants with overweight and obesity (modest but
statistically significant effects) and habit-formation
approaches offer theoretical potential for longer-term
behaviour change [21, 22]. Habit theory proposes that
context-dependent repetitions of a planned behav-
iour in response to a specific cue/context can lead to
the development of ‘automaticity, which is less reliant
on motivation and intentions [23-25] and is specific
to ‘habitual behaviour’ This makes habit-formation
approaches attractive for behaviour change, as, theoret-
ically, enacting the healthy planned behaviour becomes
easier over time due to the development of automatic-
ity, via these context-dependent repetitions [23, 24].
Previous habit-based interventions have been deliv-
ered within UK healthcare settings, and are adaptable
in terms of intensity of delivery, which has relevance
for scalability of implementation. For example, a brief
habit-based intervention, called the ‘Ten Top Tips for
a Healthy Weight’ (10TT) [26, 27] was conducted in
primary care to support adults with obesity to manage
weight and to develop healthy habitual behaviours in
relation to management of healthy eating and physical
activity [26, 28]. This brief intervention was success-
ful at promoting weight loss; participants in the 10TT
group had mean weight loss of 1.68 kg (SD 3.21) after
3 months compared with 0.84 kg (SD 2.83) in the ‘usual
care’ group [26] and it was deemed as cost-effective as
usual care [29]. Other successful dietary and/or physi-
cal activity-based interventions using habit theory as a
mechanism for behaviour change have been conducted
in home-based settings and with other population
groups, including helping parents of young children to
form healthy feeding habits [27, 30-32].

Given the potential of the 10TT habit-based inter-
vention to support health behaviour change when
delivered as a brief intervention in a healthcare set-
ting, coupled with the lack of evidence-based and scal-
able interventions suitable for implementation in the
antenatal period on the island of Ireland, we obtained
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funding to adapt the 10TT intervention for use dur-
ing pregnancy. This paper reports the adaptation of the
original 10T T habit-based weight loss intervention into
an intervention suitable for use with a pregnant popula-
tion living with overweight and obesity. The interven-
tion was designed to target healthy eating and physical
activity behaviours to aid management of GWG, deliv-
ered via routine antenatal care in the UK and ROL.

Methods

The UK Medical Research Council (MRC) guidance on
the development of complex interventions provided the
framework for the development of the intervention adap-
tation (undertaken in 2018) [33]. The MRC guidance on
developing and evaluating complex interventions states
‘best practice is to develop interventions systematically,
using the best available evidence and appropriate theory’
[33]. The intervention should then be tested using a pilot
or feasibility study before carrying out definitive evalu-
ations of the intervention [33]. This manuscript focuses
on stage one of the MRC guidance, specifically identify-
ing the evidence base; identifying and developing appro-
priate theory; and, modelling process and outcomes.
The intervention was developed in line with the TIDieR
framework [34] and the completed GUIDED checklist
can be seen in Additional File 1 [35].

The adaptation of the 10TT intervention for a preg-
nant population included consideration of the relevance
of participant-facing materials and the resources and
training required for delivery of the brief intervention by
healthcare professionals.

Identifying the evidence base

The need for this intervention was identified given
increasing rates of overweight and obesity in pregnancy
and the potential short and long-term implications of
excess weight in pregnancy for mothers and babies,
alongside consideration of current service provision and
what support might be helpful for women at this time.

Identify and develop appropriate theory

Given the recent success of habit-based interventions for
weight-management [21] and the previously noted effi-
cacy of the 10TT habit-based intervention with adults
living with obesity in primary care in the UK, an adap-
tation of this 10TT intervention for use with a pregnant
population was undertaken, focusing on habit theory
[26]. In the initial stages of habit-formation, it is likely
that additional behaviour change techniques (BCTs) will
be needed to support enacting any new, planned healthy
behaviours, for example ‘goal-setting; ‘self-monitoring’
and ‘prompts and cues’ [36—38].
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Participant materials: A rapid review was under-
taken to inform the adaptation of the 10TT materials to
a pregnancy context regarding the theoretical basis and
behaviour change content. Systematic reviews of GWG
interventions and individual RCTs that were published
since the most recent systematic review (September
2021) were examined, with the focus being on identify-
ing BCTs used in successful behavioural interventions
that included a nutritional component (see Additional
File 2 for search strategy). BCTs in the original 10TT
intervention materials have previously been coded [39]
and whilst adapting the intervention, the operationali-
sation of the BCTs for a pregnant population was con-
sidered. The adapted intervention materials were coded
using: the CALO-RE taxonomy; the BCT taxonomy (v1)
93-items; and, the Oxford Food and Activity Behaviours
(OxFAB) taxonomy [36, 40, 41]. The BCT taxonomy (v1)
and OxFAB taxonomy were used to code the adapted
intervention to capture BCTs such as, “habit-formation”
and “impulse management- awareness of motives’, that
were not included in the 40-item CALO-RE taxonomy.
Intervention materials were initially coded by JMcC and
reviewed and coded by MMcK, LMcG and DG to reach
consensus (team with expertise in public health, nutri-
tion, psychology and behavioural science). Additional
team members, HC (dietetics and behaviour change) and
RB (psychology, habit-formation), addressed any uncer-
tainties with the coding to reach final consensus.

Modelling process and outcomes

Participant materials: The materials used in the origi-
nal 10TT intervention were adapted to ensure appro-
priateness for pregnancy [26]. The adapted intervention
was called ‘Healthy Habits in Pregnancy and Beyond
(HHIPBe). Key clinical documents and dietary recom-
mendations were accessed to ensure the materials were
based on the latest guidance on nutrition and physical
activity in pregnancy. This included documents such as
the National Institute for Health and Care Excellence
(NICE) guidelines, Royal College of Obstetricians and
Gynaecologists (RCOG) guidelines, Health Service Exec-
utive (HSE) and National Health Service (NHS) guide-
lines, as well as recent systematic reviews (published
within the past 10 years) and recent studies on specific
issues as required. Based on this evidence, a scientific
rationale was created for each of the HHIPBe top tips.
This was conducted as an iterative process with core
team members (MMcK, LMcG, DG, CMcG and JMcC)
in collaboration with other study investigators (KAE, RB,
HC) and PPI* collaborators. (*Note: In Northern Ireland,
PPI stands for Personal and Public Involvement due to
integrated Health and Social Care systems, whereas in
the rest of the UK it is referred to as Patient and Public
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Involvement’ also known as ‘Patient and Public Involve-
ment and Engagement’). Details on the process of PPI
collaboration are given below. The 10TT participant
materials that were adapted for the HHIPBe intervention
were: a leaflet, logbook and (mobile) app. For the app, a
10TT app created by Bond University [42] was adapted,
with permission, into a progressive web app supported
across PC, iOS and Android on Chrome, Safari, Opera
and Edge browsers.

Given the mode of delivery of the intervention, via a
brief 1:1 conversation with a healthcare professional, a
specific e-learning training resource was also developed
as described below.

Healthcare professional training to deliver the brief 1:1
conversation: The aim of the E-learning training resource
was to provide support to midwives in delivering the
intervention 1:1 brief conversation as part of antena-
tal care and to ensure fidelity of delivery across provid-
ers. Published literature on raising the issue of weight
in a sensitive and non-stigmatising way was consulted
alongside effective models for brief interventions in a
healthcare context, particularly in relation to pregnancy
[43-46] .

An E-learning resource was developed by the trial team and
reviewed by study co-investigators. The content was based
on the original 10TT intervention training, principles of
habit-formation theory and clinical guidance in NI and ROL
To ensure that the training was consistent with resources
already accessible to midwives, the content of some existing
E-learning programmes relevant to weight management in
pregnancy was reviewed and considered [47].

To facilitate visual learning, role-plays of how the deliv-
ery of the 1:1 brief conversation might happen in real life
were developed by the trial team and reviewed by study
co-investigators. Video recordings of these scenarios
were produced in conjunction with PPI collaborators and
simulated patients who participate in medical education
activities, who acted out the roles of midwife/patient and
were paid for their time.

The final E-learning tool was designed in collabora-
tion with the E-learning Team in the School of Medicine,
Dentistry and Biomedical Sciences at Queen’s Univer-
sity Belfast. The graphic design company responsible for
developing the HHIPBe intervention leaflet provided
permission for the leaflet design scheme to be replicated
on the E-learning package to provide consistency of
branding.

Personal* and public involvement (PPI) in intervention
development

PPI from those with lived experience is vital in the devel-
opment of complex behavioural interventions to ensure
they are relevant and acceptable to the target population
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[48]. PPI should contribute to all stages of the research
cycle [49]. The PPI in this intervention development pro-
cess is described according to the GRIPP2 SF (Guidance for
Reporting Involvement of Patients and the Public (2nd ver-
sion)- Short Form) sub-headings [50].

Aim of PPI (GRIPP2 SF Heading) -The aim of the PPI
was to collaboratively involve those with lived experience
in the development of an intervention to support women
with overweight or obesity with healthy eating and physical
activity behaviours during pregnancy, to aid management
of GWG.

Methods for PPI (GRIPP2 SF Heading) - In order to
engage PPI collaborators, posters and flyers (see Additional
File 3) were displayed in the waiting areas of antenatal
wards in four hospitals in NI and ROI. Women could con-
tact the research team via email or telephone if they were
interested in becoming a PPI collaborator for the study.
Alongside this, letters were sent to women who had previ-
ously taken part in a research study at the Centre for Public
Health, Queen’s University Belfast, who had consented to
be contacted about future research involvement. The PPI
collaborators were reimbursed for their time and travel
expenses according to NIHR guidance [51].

What was involved for PPI Collaborators? (GRIPP2
SF Heading) — PPI were involved and will continue to be
involved with various aspects of the study, however for the
purposes of this paper we focused on the PPI input into
the development of the intervention materials. During the
adaptation of the 10TT intervention, the PPI collabora-
tors were involved in shaping the intervention design and
content via discussions, email, and written feedback for
the following elements of the intervention: the study name;
the content of the leaflet; the design of the leaflet; the con-
tent and design of the logbook; and user testing the app.
For example, with regard to the design and content of the
leaflet, once the initial revisions had been made to incor-
porate the latest available scientific and clinical evidence,
PPI collaborators engaged with the research team to pro-
vide input via their preferred method of communication
(e.g. telephone call/email/written feedback). PPI collabora-
tors received a working draft of the introduction, tips and
frequently asked questions sections of the leaflet. This was
presented in a table with four columns after each section
where they were asked to indicate if they ‘like it; ‘it’s ok’ or
‘don’t like it’ and then provide ‘comments’ to explain their
ratings. There was also a textbox at the end of the docu-
ment for any additional comments.

Results

The results from each stage of the MRC guidance result-
ing in development of the ‘Healthy Habits in Pregnancy
and Beyond’ or ‘HHIPBe' intervention are outlined
below.
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Identifying the evidence base
Need
Epidemiological evidence indicated an increased prev-
alence of overweight and obesity among women of
reproductive age, with data from NI showing that more
than one in two women enter pregnancy with excess
weight [20]. By 2025, globally it is expected that 21% of
women will have obesity and 9% will have a BMI> 35 kg/
m? [52]. In the UK, around 50% of pregnant women
have overweight or obesity at the start of pregnancy
with approximately 5% having a BMI over 35 kg/m?, a
risk factor for maternal morbidity and mortality [53,
54]. However, entering pregnancy with a BMI>25 kg/
m? (excess weight) is also associated with a number of
health risks for the mother and baby based on systematic
review evidence [55-58]. Furthermore, maternal obesity
(BMI>30 kg/m?) can increase the risk of developing a
range of health complications throughout pregnancy
for both the mother and the fetus including, gestational
diabetes mellitus, gestational hypertension, pre-eclamp-
sis, venous thromboembolism, labour complications,
caesarian section, depression and premature birth [59].
Such evidence highlights the need to provide evidence-
based services to support this pregnant population
(BMI > 25 kg/m?) with health-promoting behaviours that
may aid behavioural management of GWG and minimise
risks. Yet, despite this, there is a lack of support availa-
ble in NI and ROI regarding healthy eating and physical
activity behaviours in pregnancy. Specifically, interven-
tion approaches are needed that are evidence-based,
theoretically strong and scalable, with regard to imple-
mentation in the current healthcare systems [24].
Evidence reviews on obesity and pregnancy point to
the need for person-centred care, particularly for women
with higher BMIs who regularly report negative experi-
ences during antenatal care based on their weight [60].
This stigmatisation of women due to body shape or size
was found to be highly prevalent across the reproduc-
tive stages (i.e., preconception, pregnancy and postpar-
tum) in one review [61]. Therefore, despite pregnancy
being considered a ‘window of opportunity’ because it is
a time when women are in frequent contact with health-
care professionals and may be more receptive to health
improvement messages, care is required to ensure inter-
ventions are supportive, and non-stigmatising [61-63].
Indeed, women with obesity have expressed a desire for
additional behavioural support during their pregnancy
yet, simultaneously, reported feeling stigmatised by
healthcare professionals because of their weight, leading
to a reluctance or hesitation in seeking support or advice
on health or weight during pregnancy [64—66]. One way
to ensure that any intervention is appropriately designed
to meet the needs of the target population is to embed
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PPI within its development in order to ensure it is appro-
priate, sensitively and respectfully framed (described fully
under Results: Modelling process and outcomes below).

Identify and develop appropriate theory

Habit theory

Healthy diet and activity ‘habits; i.e. habitual behaviours,
are the goal of most weight-management programmes,
but few draw explicitly on habit-formation theory. The
essential feature of habits, once acquired, is that they are
‘automatic’ (i.e. require minimal willpower or deliberate
effort) [67]. Research shows that repetition of a behaviour
in a consistent context enables it to acquire automaticity,
and once automaticity is established, it is more resistant
to extinction than deliberative (intentional) behaviours
[68, 69]. Habits are defined as ‘psychological dispositions
to repeat past behaviour’ [70] and habit indicates “a pro-
cess whereby exposure to a cue automatically triggers a
non-conscious impulse to act due to the activation of a
learned association between the cue and the action” [25,
71]. The main components of habit-formation include
behavioural repetition, associated context cues and
rewards [72]. According to Gardner et al., habit-forma-
tion involves three phases; the ‘initiation’ phase, ‘learn-
ing’ phase and the ‘stability’ phase [24, 67]. The ‘initiation’
phase involves planning what the intended behaviour is
and which context/cue will be used to do the behaviour,
the ‘learning’ phase involves repeating the behaviour in
the selected context/cue consistently and, finally, the ‘sta-
bility’ phase is when the habit has been formed and the
behaviour is automatic or ‘second nature’ to the person
[24]. The habits formed may be more resistant to lapses
and, therefore, are expected to be maintained over the
long-term [23, 71-73].

The first habit-based behavioural intervention pro-
moting a set of negative energy-balance behaviours via
a leaflet, alongside advice on repetition, context-stability
and self-monitoring showed significantly greater weight
loss in the habit group compared to the control condi-
tion (habit group: -2.0 kg; control: -0.4 kg) at 8 weeks
follow-up; and, unusually, for behavioural treatments,
modest weight loss continued after the end of the active
treatment period, up to 32 weeks [27]. Weight loss was
associated with increased ‘automaticity’ of behaviours,
suggesting that habit-formation underpinned the effec-
tiveness of the intervention [27]. These findings were
confirmed in a definitive RCT in adults with obesity
drawn from primary care (‘Ten Top Tips’ [10TT] RCT),
where 10TT was explained by healthcare staff (approx. 25
minutes), with no further clinical contact [26]. The 10TT
group lost significantly more weight over a three month
intervention period compared to those receiving ‘usual
care’ and, at 24 months, the 10T T group maintained their
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weight loss and showed significant gains in automaticity;
making this an effective, low intensity and low-cost treat-
ment option (£23 per participant) [26, 28].

Habit-formation theory is a relatively novel theory to
underpin lifestyle interventions for weight management
[23, 71, 72]. It has been used successfully in weight man-
agement interventions for various population groups
[21], but has not been tested via behavioural interven-
tion in a pregnant population. Alongside this focus on
the theoretical basis for the behavioural intervention,
existing evidence regarding the BCTs associated with
intervention effectiveness in previous GWG studies was
examined, given additional BCTs are likely to aid enact-
ment of new, planned, healthy behaviours in the initial
stages of habit-formation [36, 37, 39].

BCTs

A rapid review was conducted during the interven-
tion adaptation to explore the components of success-
ful GWG interventions. Of the 22 interventions that
reported BCT content, the most commonly used BCTs
were goal setting, self-monitoring, feedback on behav-
iour and barrier identification/problem-solving. Habit-
formation has also been identified as an important BCT
in weight management interventions [21]. Although
“habit-formation” is described as a BCT in the BCT Tax-
onomy (v1): 93 hierarchically-clustered techniques, there
are additional BCTs which may support the movement
through the different phases of habit-formation [36, 71].
Gardner and Rebar (2019) examined the BCTs which
were commonly used to promote habit-formation in pre-
vious habit-based interventions and found the following

” «

BCTs were used most frequently: “habit-formation”, “use

” «

prompts and cues, “action planning’, “provide instruction
on how to perform the behaviour’, “set behavioural goals”
and “self-monitor behaviour” [36, 71]. Aside from report-
ing frequency of use, there was limited research linking
BCT usage with effectiveness of the interventions. Two
systematic reviews examined the most effective BCTs
used in weight management in pregnancy interventions
[37, 74]. Soltani et al. (2016) found the following BCT
categories to be the most commonly used in interven-
tions that were successful at limiting GWG; “feedback
and monitoring’; “ goals and plan-
ning’, “repetition and substitution’, “antecedents” and
“comparison of behaviours” [37]. For interventions which
focused on diet or diet and physical activity, the most
successful BCT categories were “feedback and monitor-
ing’, “shaping knowledge’, and “goals and planning” [37].
This is important as planning and self-monitoring are key
elements of habit-formation theory [23]. In addition, an
earlier systematic review by Hill et al. (2013) which used
the CALO-RE taxonomy to code the BCTs embedded

o«

shaping knowledge’,
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in pregnancy weight management interventions, found
“providing information on the consequences of behav-
iour to the individual’} “provide rewards contingent on
successful behaviour’, “prompt self-monitoring of behav-
iour” and “motivational interviewing” were the most
effective BCTs used to help limit excessive GWG [40, 74].
Another systematic review which focused on exclusively
digital health interventions in pregnancy, found that
interventions which included a greater number of BCTs
(particularly involving goal setting and self-monitoring)
were more effective than others [75].

Of the original 10TT BCTs coded by Kliemann et al.,
all were retained in the adapted intervention (HHIPBe)
aside from ‘goal setting (outcome)’ and “prompt review
of outcome goals’ (see Table 1 for full details on BCTs in
10TT and HHIPBe) [39]. This was because the HHIPBe
intervention focuses on turning the ten tips into habitual
behaviours, rather than focusing on weight as an out-
come goal, therefore women were only encouraged to
set goals in relation to their behaviour. The ‘prompt self-
monitoring of behavioural outcome’ BCT was retained as
participants were given the option to record their weight
throughout their pregnancy, if they wished. BCTs were
integrated throughout the intervention materials, for
example, “teach to use prompts/cues” was incorporated
in the HHIPBe leaflet — “Add reminders to your environ-
ment and be prepared to carry out your habit (e.g. place
this leaflet in a prominent position and have fruit avail-
able each day at breakfast)”

Modelling process and outcomes

This section details how the 10TT intervention content
was adapted for pregnancy and illustrates the role of PPI
collaborators from the target population in shaping inter-
vention design and content.

PPI Results/Outcomes (GRIPP2 SF Heading) - Women
who came forward via the posters tended to either
not have experience of living at a higher weight (ie. a
BMI >25 kg/m?) during a recent pregnancy, or wanted
to take part in the research rather than collaborate in
developing the intervention. Seven PPI collaborators were
recruited from letters sent to previous research partici-
pants, two were recruited via word of mouth and one
via the posters. Of these, ten initially engaged, and six
became actively involved as PPI collaborators through-
out. The PPI collaborators chose the name for the study
— ‘Healthy Habits in Pregnancy and Beyond’ or ‘HHIPBe!
PPI collaborators also significantly influenced the content
and design of the HHIPBe intervention materials.

Development of the HHIPBe participant leaflet
Participant materials: Figure 1 outlines the process of
adapting the original 10TT intervention leaflet using
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Table 1 Summary of the BCTs used in the original 10TT intervention and the adapted HHIPBe intervention
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10TT Intervention® CALO-RE Taxonomy

HHIPBe Intervention
materials

CALO-RE Taxonomy

Additional BCTs
coded BCT Taxonomy
(v1)

Additional BCTs
(OXFAB)®

10TT Leaflet 1 Provide information
on consequences

of behaviour in general
5 Goal setting (behav-
jour)

6 Goal setting (out-
come)

7 Action planning

9 Set graded tasks

10 Prompt review

of behavioural goals
11 Prompt review

of outcome goals

16 Prompt self-monitor-
ing of behaviour

17 Prompt self-moni-
toring of behavioural
outcome

20 Provide informa-
tion on where and
when to perform

the behaviour

23 Teach to use
prompts/cues

24 Environmental
restructuring

26 Prompt practice

21 Provide instruction
on how to perform
the behaviour

10TT Logbook 7 Action planning

9 Set graded tasks

10 Prompt review

of behavioural goals

11 Prompt review

of outcome goals

16 Prompt self-monitor-
ing of behaviour

17 Prompt self-moni-
toring of behavioural
outcome

22 Model/Demonstrate
the behaviour

23 Teach to use
prompts/cues

26 Prompt practice

HHIPBe Leaflet

HHIPBe Logbook

1 Provide information
on consequences

of behaviour in general
2 Provide informa-
tion on conse-
quences of behaviour
to the individual

5 Goal setting (behav-
jour)

7 Action planning

8 Barrier identification/
problem-solving

9 Set graded tasks

10 Prompt review

of behavioural goals
16 Prompt self-moni-
toring of behaviour
17 Prompt self-moni-
toring of behavioural
outcome

19 Provide feedback
on performance

20 Provide informa-
tion on where and
when to perform

the behaviour

21 Provide instruction
on how to perform
the behaviour

23 Teach to use
prompts/cues

24 Environmental
restructuring

26 Prompt practice

5 Goal setting (behav-
jour)

7 Action planning

8 Barrier identification/
problem-solving

10 Prompt review

of behavioural goals
16 Prompt self-moni-
toring of behaviour
17 Prompt self-moni-
toring of behavioural
outcome

21 Provide instruction
on how to perform
the behaviour

26 Prompt practice

7.1 Prompts and cues
8.2 Behaviour substitu-
tion

8.3 Habit-formation

8.4 Habit reversal

9.1 Credible source
11.3 Conserving mental
resources

124 Distraction

8.3 Habit-formation

- Impulse management:
awareness of motives

- Information seeking

- Planning content
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10TT Intervention?  CALO-RE Taxonomy

HHIPBe Intervention
materials

CALO-RE Taxonomy

Additional BCTs
coded BCT Taxonomy
(v1)

Additional BCTs
(OXFAB)®

Notusedin 10TTRCT -

HHIPBe
App

1 Provide information
on consequences

of behaviour in general
2 Provide informa-
tion on conse-
quences of behaviour
to the individual

5 Goal setting (behav-
jour)

7 Action planning

8 Barrier identification/
problem-solving

9 Set graded tasks

10 Prompt review

of behavioural goals
16 Prompt self-moni-
toring of behaviour
17 Prompt self-moni-
toring of behavioural
outcome

19 Provide feedback
on performance

20 Provide informa-
tion on where and
when to perform

the behaviour

21 Provide instruction
on how to perform
the behaviour

23 Teach to use
prompts/cues

24 Environmental
restructuring

26 Prompt practice

2.7 Feedback on out-
come of behaviour

6.1 Demonstration

of the behaviour

8.2 Behaviour substitu-
tion

8.3 Habit-formation
8.4 Habit reversal

9.1 Credible source
11.3 Conserving mental
resources

12.4 Distraction

- Impulse management:
awareness of motives

- Information seeking

- Planning content
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10TT Intervention?  CALO-RE Taxonomy HHIPBe Intervention

CALO-RE Taxonomy

Additional BCTs

Additional BCTs

materials coded BCT Taxonomy (OXFAB)®
(v1)

Not coded in 10TTRCT - Delivery of Interven- 1 Provide information 8.2 Behaviour substitu- - Impulse management:
tion by Healthcare on consequences tion awareness of motives
professional (Midwife or  of behaviour in general 8.3 Habit-formation - Information seeking
Researcher)* 2 Provide informa- 8.4 Habit reversal

tion on conse-
quences of behaviour
to the individual

5 Goal setting (behav-
jour)

7 Action planning

8 Barrier identification/
problem-solving

9 Set graded tasks

10 Prompt review

of behavioural goals
16 Prompt self-moni-
toring of behaviour
17 Prompt self-moni-
toring of behavioural
outcome

20 Provide informa-
tion on where and
when to perform

the behaviour

21 Provide instruction
on how to perform
the behaviour

22 Model/Demonstrate

the behaviour

23 Teach to use
prompts/cues

24 Environmental
restructuring

26 Prompt practice

28 Plan social support/
social change

9.1 Credible source
124 Distraction

@ BCTs reported from (Kliemann, 2017) [39]

b OxFab taxonomy: behavioural strategies used by individuals rather than structured intervention techniques in weight control interventions

“The BCTs incorporated in the intervention delivery vary depending on which tips were discussed in detail

an iterative process of review and amendment by the
research team (MMcK, LMcG, DG, CMcG and JMcC)
and PPI collaborators.

Following initial review of the original 10T T leaflet by
the study team a draft adaptation of the leaflet was ini-
tially created by the research team. The adapted leaflet
provided a scientific rationale for each of the top tips
modified in line with pregnancy-specific available guid-
ance (see Table 2 for two examples (out of ten)).

The main consideration when adapting the 10TT leaf-
let was to remove the focus on weight loss, as this is not
appropriate for a pregnancy intervention [78]. Many of
the ‘handy hints’ for the tips included calorie information
which was removed. Practical examples in the tips were
revised to be specific for pregnancy, for example, the
original leaflet suggested standing on a bus while trav-
elling for the “up on your feet” tip, however, this would

not be advisable for pregnant women for safety reasons.
The leaflet was also modified to include relevant food
safety advice such as guidance on caffeine intake during
pregnancy.

Figure 2 presents an example page from the final ver-
sion of the leaflet which was designed and printed by a
graphic design company. The PPI collaborators were
generally positive about the first draft of the participant
leaflet; they found it was clear and concise with a good
balance of encouragement and information. PPI col-
laborators created the frequently asked questions sec-
tion of the leaflet and helped identify pregnancy specific
challenges such as cravings, nausea and heartburn, with
examples added on how to deal with these.

PPI collaborators also provided guidance on the termi-
nology to describe weight throughout the intervention
for example, using person-first language such as “having



McClelland et al. BMC Pregnancy and Childbirth (2024) 24:760 Page 10 of 20

(1. Research team examined excess weight” rather than “being obese” PPI collabora-
(riginal &,%?;ngf{:fé}?ps tors suggested making the language more welcoming
| needed t?eben ;Tcended for and empathetic, particularly in the introduction section
= P g.iy u of the leaflet, and wanted more practical suggestions to
2. Literature review of (1) help facilitate the 10 tips becoming ‘habitual. They also
obesity ?ﬂd pregnancy: ((12) ‘ suggested including more examples for pregnant women
current hea et an . .
activity guidanceyfor pregnant who are working/in employment, as well as for women
women; (3) behaviour change : : :
‘ theory and effctiva BCTa in who d(.) not \A{Otk and, whilst they liked the design and
S pregnancy D, use of images in the leaflet, they recommended a change
@ of font colour to improve readability. The final leaflet
& Ganelid il ieEnlsor o consisted of 12 pages and included introductory text and
research team (public health, X | L X
psychologists, nutritionists, information on why it is important to manage weight
\‘d'etet'cs’obbesqgtvr'igilgﬁ)' science, ) during pregnancy, ten tips with a description of each of
) ' the tips and some ‘handy hints’ on how to achieve the
(4. Collaborated actively with tips, a frequently asked questions section, a shopping
‘ six PPI representatives on ide. link further inf . d le tick
name, framing, content and guide, links to further information and an example tick
| wording and design of sheet. The leaflet encourages participants to use the log-

\ intervention materials J . . .
book or app to log their progress with the tips.

5. Leaflet refined and sent to )
graphic designar for further | Development of the HHIPBe Participant Logbook
] Similar to the leaflet, the HHIPBe logbook was adapted
P (31Tl ot rom the origina ogbook and reviewed/rede-
& e f th iginal 10TT logbook and iewed/red
. reviewed and approved | R
the design and format of the signed by members of the research team and PPI col-
. foallloaliol ) laborators. The original 10TT intervention included a
Fig. 1 Summary of the development of the adapted HHIPBe logbook for participants to monitor their daily progress

participant eaflet with the ten tips and provided a space to plan how they

would achieve each of the tips. The final logbook was

Table 2 Example of how the tips were adapted from the original 10TT to be appropriate for pregnancy

10TT original tip name Adapted for pregnancy Detail and adaptions for pregnancy and scientific rationale

Walk off the weight Get walking The name of this tip has been changed to avoid encourag-
ing weight loss. There is no specific guidance of 10,000 steps
recommended for pregnant women. Some of the handy
hints have been changed to avoid the focus on calories.

The recommendations for physical activity are the same

in Ireland as in the UK [76, 77]. Physical activity is important
throughout life. The recommendations are 150 min of mod-
erate physical activity a week [77]. NICE guidelines recom-
mend that pregnant women who have a BMI over 30 kg/m?
should have a “brisk walk or moderate activity for at least 30
minutes on at least 5 days”[78, 79]. The hints for this tip are

in line with the ‘'weight management before, during and after
pregnancy’NICE Guidance [78]. Being active during preg-
nancy helps to control GWG, reduces hypertensive disorders
and reduces risk of gestational diabetes as well as improving
cardiovascular fitness, sleep and mood [80]. Being active can
also help women to cope and be physically fit for labour [81].

Think about your drinks Think about your drinks This content of this tip has been rewritten to make it appropri-
ate for pregnancy. It is recommended to drink 6-8 glasses
of fluid a day to stay hydrated before and after pregnancy
as it can help with nausea [82-84]. Caffeine should be limited
in pregnancy to 200 mg a day as it can disrupt the uptake
of nutrients and it has been associated with a low birth weight
[83, 85, 86]. Drinking alcohol in pregnancy has been associ-
ated with a number of adverse health effects and the safest
approach is to abstain from alcohol [85, 87, 88]. Excessive
alcohol consumption is linked with foetal alcohol syndrome
(85, 89, 90].
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Pregnancy can make you feel hungry

want to snack more. If you snack, choose
a healthy option such as fresh fruit or
yoghurt (check the fat and sugar content
on labels), instead of less nutritious
chocolate or crisps. This will give you
nutrients rather than "empty calories’.

Handy Hints:

» Have a banana instead of a chocolate
bar for your morning snack.

Take a piece of fruit in your bag so that
you have it with you for a snack.

©

If you usually reach for crisps as a snack,
try some plain popcorninstead.

* Snack on a handful of unsalted nuts
such as walnuts or peanuts (if you are
not allergic).

o

Have some carrot sticks and hummus
in the fridge for snack attacks.

- ] _ ; L
Fig.2 Example page from the adapted HHIPBe participant leaflet

designed and printed by a graphic design company in
the same style as the HHIPBe leaflet.

In line with the leaflet, PPI collaborators modifica-
tions to the HHIPBe logbook included ensuring empa-
thetic and friendly language was used, such as, “we hope
you find it useful to use alongside the HHIPBe leaflet”
and “developing habits may require some effort at first,
but if you follow the tips every day, and do them in the

more frequently and cravings can make you

It can be challenging to find the motivation
to do physical activity during pregnancy.
Walking is a great way of doing some
exercise which will benefit you and your
baby, and you can break up your walking
into ten minute chunks throughout the
day. Walk at a pace which causes you to
breathe faster than normal but still be

able to hold a conversation.* Being active
during pregnancy can improve your mood,
help you to sleep better, improve your
fitness and helps you cope with the physical
demands of labour.

Handy Hints:

« Take the stairs rather than the lift.

« Get off the bus a stop early and walk.
* Go for a walk at lunchtime.

« If you were very active before pregnancy,
keep it up as long as you feel well and
abletodoit.

Please see the FAQs for more information.

*If you feel uncomfortable or sore when
doing physical activity, stop and seek
advice from your GP or midwife.

i Youhave a better chance of
i forming habits if you keep

repeating the tips overand
second nature.

same place or at the same time, they will become auto-
matic and easier to stick to”.

An additional column was added to the notes and plan-
ning sheets, entitled “my tip’, which allowed participants
to make the tip specific to them and set specific goals in
relation to the tip. Alternative examples were incorpo-
rated to ensure they were suitable for pregnancy and an
additional section was added to the tick sheets to allow
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participants to reflect on the past week, and make any
notes on the tips that they were struggling with. Figures 3
and 4 show examples of the notes and planning sheet and
tick sheet from the HHIPBe participant logbook.

The ‘record your weight’ section was also amended; in
the original 10TT logbook, participants were encouraged
to record their weight daily and it was included in the tick
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sheets. For the HHIPBe logbook, this section was repo-
sitioned to the back of the logbook and was optional for
women. Women were encouraged to record their weight
no more frequently than weekly and to speak to a health-
care professional if they noticed any weight loss or had
any concerns about their weight. One PPI collaborator
suggested expanding the explanation on the ‘recording

Example Notes and Planning Sheet

This is an example of a notes and planning sheet that someone has filled in. Planning how you

are going to do the tips can help you to make the changes. The "My Tip’ section shows what
somecne has decided to do for each of the tips. specifying when and where they are going to do
each of the tips. This will help to turn the tip into a habit (that you won't even have to think about).

Ten Top Tips

My Tip

Notes

1. Keep track of
what you eat

T'm going o record everything I eat
and drink during +the day in a netebesk
each eviening,

I'm recordmg what T've caten! drank after diwner
every walt, Notice T'm eating at Fam, 1pm and Gpm
o mest dawys, Mext week T fake photos of meals +o
remind me what T've had to make recording casler.

2. Plan and prep

T'm aeing o read feed labels when
shepping an Saturday and chsese the
heattiny options,

Started cooking in bulk, Need +o make a list
befere T ge and read labels mere when T am
shopping,

3. Pack a healthy
snack

T'tn geling o put a plece of frukt I my bag
lefore aolng +o bed every ot so Huat T
cam have 4 neaktny saack n work of witen
citt and alvout The wext day,

Suacks of fruit or Veaetables at werk, Less
tempted to buy chocolate bars. Add were fruit
and veq +o shopping fist,

4. Get walking

(Geing for a walk every limeh +ime ot
1pm for 15 minates,

Trying 4o take Hhe stairs instead of +he lift,
Havie evieved aeing for a shert walk at lanchrtime
every day.

5. Caution with
your portions

T will have at least 2 portions of
Veaetables with wy dimer every vight
1o fill up on heatty foods,

Added lots of veaetables +o wy plate each vight
at diwer,

6. Focus on why
you are eating

T will have a glass of water when T
have a traving for a sugary feod,

Drinking water ks helping with my cravings - had the
odd Freat, but less often tham usaal, Owly eating at
the talde and not whien T am watching TV,

7. Think about
your drinks

Have a glass of water with binch every
e,

Dravk mere glasses of warter +his week, Brougirt
a refillable bette of water 4o work with me,

8. Up on your feet

T will stamd up dorivg my 10.30am +ea
lreak.

Standing up during my breaks is helpful +o break
i iy e sitting, Owly did Hhis +wice this week,
+ry to increase nert week,

9. Go reduced fat

T'm aplng +o buy seml-skdmimed willc instead

Teing welll Always using semi-skdmmed willc and

of wiole mile winen T am b the shop. reduced fat spread,
. : T have had porvidae for breakfast 5 days +his

10. Dow't forget Hawf PN"I“?P for lraakfust avery week, T have alss starved having whelsarain

your fibre orme. bread instead of white bread.
Wik dirpou Buy more fruit when I gp shopping and eat fruit at
plan to do next breakfast every day, nodi s

7 . . i + food 1A

week? (Is there A the extra information on the welbsite aboi
CACIALETL 2T akee healthier cholces.
are going to do +o help wme b
differently?)

Start standing up for all of my breaks,

Fig. 3 Example notes and planning sheet from the HHIPBe participant logbook
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Example Tick Sheet
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This is an example of a completed tick sheet from somebody following the ten top tips. It will give
you an idea of how other pecple have used the tick sheet to track their progress. Each week a
new sheet is used. Doing the tips for five or more days a week means that it is more likely for the

tip to become a habit.
Done on five
Ten Top Tips M T W T F 5
daays or more
v
1. Keep track of what you eat v v v ¥ o
o v ;
2.Plan and prep v
3. Pack a healthy snack 4 v
v v L4 v
4. Get walking Vv o v v
5. Caution with your portions v i o
6. Focus on why you are eating 5 v v
v
v v
7. Think about your drinks v o
v
8. Up on your feet v
¥ v’ v v .
9. Go reduced fat o v i i
10. Don't forget your fibre v v v v v v
Well done on the tips you've 'Hdd
a
completed. If there are tips Ati ?""" Y busy weekengd 0 I foumd i+ pard
you didn't do or found more  all of Hhe tips, ard to
challenging to achieve, then
please let us know why: : ” - eek.
T was out for dinner +wo wights His W
Reflecting on this might help you
think about a different approach
for next week.

Fig. 4 Example tick sheet from the HHIPBe participant logbook

your weight’ section and why it was needed, which was
subsequently added into the logbook. Information on
adequate GWG according to the IOM guidelines was also
added to the leaflet [3].

PPI collaborators found the example notes, planning
sheet and tick sheet helpful and liked that the example
sheet was ‘realistic; as it showed that someone did not

achieve all of the tips. They liked the format of the log-
book, however, wanted a larger space to write in goals
and notes. The size of the logbook was changed from A5
to A4 based on PPI feedback to ensure there was enough
space for the participants to make written notes and set
goals in the logbook. All PPI collaborators comments
were incorporated before the final logbook was printed.
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Development of the HHIPBe participant (mobile) app

The app aimed to be user-friendly, have the same func-
tionality as the logbook and offer an alternative to using
the hard copy (A4) logbook and/or leaflet, given apps
offer a convenient ‘anyplace, anytime’ way of accessing
advice or monitoring tools [91-93]. All of the informa-
tion included in the leaflet is included in the app but it
also allows participants to log their progress with the
tips. Participants can choose to use the app instead of the
logbook.

The research team reviewed the list of essential fea-
tures on the 10TT app, and modified it in-line with the
HHIPBe versions of the leaflet and logbook [94]. Three
PPI collaborators tested the HHIPBe app, helping to
resolve initial issues with registering and logging onto the
app. PPI collaborators felt the app would be useful, liked
the app functionality and layout and suggested minor
wording and layout edits. A tutorial was co-created with
instructions on how to use the app based on input from
PPI collaborators.

The app contained a small number of additional fea-
tures compared with the paper logbook. Firstly, it had a
graphical function to allow the participants to observe
their weight gain (in Kg or stones and pounds) trajec-
tory throughout pregnancy, the weight tracking function
could be turned off. Secondly, the original 10TT app sent
daily notifications to the participants, which resulted in
mixed feedback with some participants finding the fre-
quency ‘annoying [94]. Therefore, weekly email notifi-
cations were scheduled for HHIPBe participants (who
registered an account with the app) to encourage the
women to track their progress and encourage engage-
ment. The weekly notification sent to the participants
read:

“Have you recorded your progress towards achieving the
Ten Top Tips? You can do this by logging into the Healthy
Habits in Pregnancy and Beyond app. Keeping a note of
your progress will increase your success in developing
healthy habits. Don’t worry if you forgot to log anything
last week, it’s easy to add to past days. Why don’t you
start now?”.

These additional features expanded the BCTs included
in the logbook with regard to increased feedback on
behaviour and additional prompting to monitor behav-
iour or outcomes of behaviour, as summarised in Table 1.

Healthcare professional training to deliver the HHIPBe brief
1:1 conversation

The overall HHIPBe intervention consisted of a one-
off, brief (15-20 min) 1:1 conversation with a trained
professional at the outset. During this 1:1 session, the
trained professional explains the process of habit for-
mation, encourages the woman to consider what habits
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they might focus on initially and goes through the leaf-
let, logbook and app with them. Women continue with
their routine antenatal appointments as usual and are
encouraged to get in touch with the antenatal care team
if they have any questions or concerns at any time. The
original 10TT intervention was delivered by a trained
nurse or healthcare assistant during a dedicated face-
to-face 20-25 min (approx.) session in a primary care
setting [26]. Based on discussions with midwives in the
early stages of intervention adaptation, it was desirable to
reduce the length of the 1:1 conversation to take account
of service pressures and increase the likelihood that the
intervention could be incorporated into routine antenatal
care delivery.

Previous research has found that midwives find it dif-
ficult to discuss weight with women [95]; a perceived
lack of adequate and available resources, equipment and
training to address the psychological and physiological
needs of mothers with a high BMI [96] and concerns over
how to communicate about the issue without impact-
ing the patient/caregiver relationship and ‘normalise’
obesity are prevalent [95]. This aligns with the views of
women with a high BMI, who also report a fine balance
between healthcare practitioners outlining the risks and
management of obesity in pregnancy, and the psycho-
logical and potential stigmatising impact of this [97].
Guidelines have been developed around the use of lan-
guage to address weight in pregnancy [95-97] in order to
avoid stigmatisation of individuals [45]. These guidelines
highlight the 5 As framework (ask, assess, advise, agree,
assist) to guide conversations between healthcare practi-
tioners and patients and facilitate the discussion of GWG
in a non-judgemental manner. Recent evidence illustrates
this tool can be effective at initiating these types of con-
versations with patients [45, 98, 99] and so it was selected
to form the basis of the HHIPBe training.

The content of several E-learning programmes that
were already accessible to midwives was considered
when defining the content of the training. These included
resources developed by the Canadian Obesity Network
on the 5As framework for obesity weight management
[99] and the modified 5As framework for healthy preg-
nancy weight gain [45]. We also reviewed the ‘Making
every contact count’ training [47] available to health-
care professionals in ROI and a similar E-learning tool
developed by the Public Health Agency NI [100]' both
of which were designed to help healthcare professionals
undertake brief interventions to promote healthy behav-
ioural change.

Overall, the healthcare professional training covered:
background information on why managing weight dur-
ing pregnancy is important; the principles of habit-for-
mation; the intervention materials and how to introduce



Problem

Pregnant women
with overweight
and obesity are at
risk of excessive
gestational
weight gain which
increases the risk
of health
complications for
mothers and
babies.

There is limited
weight
management
support for
pregnant women
within existing
antenatal care.
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Evidence

Interventions
based on habit
formation theory
support weight
management in
adults with obesity
(10 Top Tips fora
Healthy Weight;
10TT Intervention)
but have not been
tested during
pregnancy.
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e Short-term Long-term
Needs Resources Activity + g
outcomes outcomes
Acceptable and
feasible Recruitment of 80 Refine
intervention and women via routine intervention
study procedures antenatal care Changes in habit based on
N appointments formation and acceptability and
Intervention: enactment of BCTs feasibility findings

Find acceptable
and effective
interventions to
support healthy
habits and
appropriate GWG
that can be
embedded into
existing antenatal
care pathways.

-Leaflet with tips
on diet and PA
- Self-monitoring
logbook and app to
support habit
formation
-Embedded BCTs

v

Randomisation to
HHIPBe (HHIPBe
intervention and
usual care) or
control (usual care

and evaluate
effectiveness

v

Changes in diet
and physical

[

Changes in, and
maintenance of,

- One to one brief only) o s . diet and physical
§ " activity behaviour i _

conversation with ¥ activity behaviours
health professional

delivered at start Delivery of v ]

i i intervention
of intervention Appropriate Weight
¥ GWG N maintenance

Partnership with
hospitals (n=4) for Assess at baseline, v ¥

recruitment and
intervention

36 weeks gestation
and 6-8 weeks
postpartum

Reduced post-
partum weight

Improved health
and quality of life

delivery retention

Abbreviations: BCTs, Behaviour change techniques; GWG, gestational weight gain

+ Note the HHIPBe intervention will be tested in a feasibility and acceptability randomised controlled trial as a next phase.

Fig. 5 HHIPBe Logic Model

them to participants; and, how to set SMART (Specific,
Measurable, Achievable, Realistic, Timely) goals to aid
the establishment of new health-promoting behaviours.
The training included a section on how to discuss weight
sensitively with women. It included role-plays for dif-
ferent scenarios the intervention facilitator might face
when delivering the intervention and demonstrated key
aspects of delivery including: asking an open question;
showing empathy; active listening and reflecting when
discussing the patient’s previous weight management
experiences; problem solving; discussing motivation for
behaviour change; talking through a few HHIPBe tips;
and setting a goal. A checklist for the 1:1 conversation
facilitator and notecards to guide the key elements of the
conversation were developed to support fidelity of deliv-
ery. The brief 1:1 conversation reinforced the BCTs in the
participant intervention materials (leaflet, logbook, app)
and provided additional BCTs, for example, engaging in
effective goal-setting, problem solving (encouraging the
participant to think of potential barriers and enablers to
repeating the chosen behaviour in a consistent context to
facilitate habit-formation), and action planning.

The E-learning package took 1-2 h to complete and
could be completed over multiple sessions. Intermit-
tent questions to test understanding of the content were
developed by the trial team and included in the resource.
A certificate was provided at the end.

A logic model provided an overview of how the
HHIPBe intervention was intended to facilitate positive
health behaviour change (diet and physical activity) in
pregnant women with overweight and/or obesity (Fig. 5).

Discussion

This paper describes the adaptation of the “Ten Top Tips
for a Healthy Weight’ (10TT) brief, habit-based weight
loss intervention which was originally tested in a primary
care setting with adults with obesity, into the ‘Healthy
Habits in Pregnancy and Beyond’ (HHIPBe) intervention
for pregnant women with overweight or obesity.

The adaptation took approximately 12 months. A signif-
icant strength to this research was the PPI in all stages of
intervention adaption and development. This was along-
side expert consultation, and reviewing of the evidence
base underpinning pregnancy-specific guidelines for
nutrition and physical activity behaviours in pregnancy
and clinical guidance, with habit-formation theory guid-
ing the theoretical basis for achieving behaviour change
[101]. This resulted in the creation of a habit-based inter-
vention for pregnant women with overweight and/or obe-
sity, to support a range of 10 healthy eating and physical
activity behaviours, to aid management of GWG (mini-
mising excessive GWG). Previous research showed that
this type of intervention needed to be person-centred and
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framed in a sensitive and non-stigmatising format [64—66]
for this target group who regularly face stigma within
healthcare settings. The integration of PPI in all aspects of
intervention development aided this adaptation and, it is
hoped, has ultimately improved the quality and appropri-
ateness for the target audience [101].

This habit-based behaviour change intervention has the
potential to support women with management of GWG
and weight trajectory during the postpartum stage via
establishing healthy eating and physical activity behav-
iours to aid energy balance, with a novel aspect being the
focus on the formation of habitual behaviours. The inter-
vention encourages the development of habitual behav-
iours, by supporting women to enact each specific tip
repeatedly in response to a specific context/cue, to facili-
tate the development of automaticity. This focus on habit-
formation makes the HHIPBe intervention different from
previous pregnancy-based ‘lifestyle’ interventions. This
reproductive period is recognised to involve major life-
change for women, where many factors may negatively
impact motivation to engage in healthy behaviours, such
as sleep deprivation and lack of time [102]. The HHIPBe
intervention also maximises the opportunity for behav-
ioural change by embedding key BCTs to support the
development of habitual behaviour in the early stages of
behavioural enactment, theoretically making it easier for
women to enact these behaviours with less effort into the
postpartum period. However, a potential limitation to this
intervention is the degree to which BCTs can be imple-
mented from self-directed intervention materials (e.g.
the leaflet). In addition, the rapid review identified BCTs
which were most frequently used in successful GWG
interventions, however, these may not necessarily be the
most effective BCTs as research on the effectiveness was
limited. Engagement with the intervention and the BCTs
will be important to assess during the feasibility trial.

PPI reflections (GRIPP2 SF heading)

It is several decades on since the ‘nothing about me with-
out me’ [103] movement gained traction and PPI is now
viewed as essential in all research, not only from an ethi-
cal and moral stance, but also because of its impact on
research quality and potential to increase engagement in
research studies [104, 105]. This can be achieved through
for example, better acceptability of interventions and
trial approaches, better recruitment and retention, pro-
viding insights to inform analysis and reporting of trial
outcomes and more effective communication and dis-
semination strategies [101, 105]. For HHIPBe, all PPI
collaborators shaped the intervention materials through
the lens of women who have personal experience of
overweight and/or obesity, and who have recently been
pregnant and know the realities of how this feels and the
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challenges it brings when it comes to engaging in health-
promoting diet and physical activity behaviours.

Having PPI collaborators ensured the language and tone
used throughout the materials was appropriate, accessible
and that the ten tips were realistic for pregnant women. A
range of flexible approaches were used to facilitate PPI as
they all had young children, some were on maternity leave
and some were working outside the home (e.g., emails, text
messages, phone calls, posting hard copies of materials
which could be annotated with stamped addressed enve-
lopes to return). Initially, recruitment was slow regarding
PPI collaborators; both due to limited interest and then
compounded by a lack of suitability for the role for those
women who did express interest, for example, women who
did not have experience of having excess weight, or women
who wanted to participate in the research study, rather
than help to develop the study in partnership. This would
suggest that clearer framing of PPI may be needed in
future to make it clear how it differs to study participation.

Although ten women initially agreed to collaborate,
only six of those ever became actively involved and pro-
vided feedback on the study and this may reflect that this
is a very busy phase of life for women. From our previous
experience of conducting research with women at this
stage of life [106], we were cognisant that face-to-face
meetings would be challenging due to work or childcare
commitments. As a result of employing a flexible and
adaptable approach, they engaged in a timely manner
and reported that they enjoyed being involved with the
development of the intervention. PPI will continue to be
involved throughout the length of the study and will be
involved during the dissemination of the findings.

The HHIPBe intervention has been developed for testing
in a feasibility and acceptability study embedded in routine
antenatal care (reported separately); this will provide fur-
ther insight into the value of this PPI activity by assessing
participant views on acceptability and usefulness of the
intervention, before proceeding to a definitive RCT.

Conclusion

The original 10TT was adapted using the Medical
Research Council’s guidance on developing complex
interventions with PPI and stakeholder input to be suit-
able for pregnancy. PPI was integral to the development
of every aspect of the intervention, providing invalu-
able feedback and perspectives that shaped the resulting
HHIPBe intervention materials. The acceptability of the
intervention materials, and the feasibility of embedding
a brief habit-based behaviour change intervention within
routine antenatal care pathways is now subject to testing
in a feasibility randomised controlled trial with women
with overweight and obesity (https://clinicaltrials.gov/
ct2/show/NCT04336878 ) (reported elsewhere).
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