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Background: Increasing numbers of UK women have overweight or obese body mass index scores
when they become pregnant, or gain excessive weight in pregnancy, increasing their risk of adverse
outcomes. Failure to manage postnatal weight is linked to smoking, non-healthy dietary choices, lack of
regular exercise and poorer longer-term health. Women living in areas of higher social deprivation are
more likely to experience weight management problems postnatally.

Objectives: The objectives were to assess the feasibility of conducting a definitive randomised
controlled trial to determine the clinical effectiveness and cost-effectiveness of lifestyle information
and access to a commercial weight management group focusing on self-monitoring, goal-setting and
motivation to achieve dietary change commencing 8–16 weeks postnatally to achieve and maintain
weight management and positive lifestyle behaviour.

Design: The design was a randomised two-arm feasibility trial with a nested mixed-methods process
evaluation.

Setting: The setting was a single centre in an inner city setting in the south of England.

Participants: Participants were women with body mass index scores of > 25 kg/m2 at antenatal
‘booking’ and women with normal body mass index scores (18.0–24.9 kg/m2) at antenatal booking who
developed excessive gestational weight gain as assessed at 36 weeks’ gestation.
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Main outcome measures: Recruitment, retention, acceptability of trial processes and identification of
relevant economic data were the feasibility objectives. The proposed primary outcome was difference
between groups in weight at 12 months postnatally, expressed as percentage weight change and
weight loss from antenatal booking. Other proposed outcomes included assessment of diet, physical
activity, smoking, alcohol consumption, body image, maternal esteem, mental health, infant feeding and
NHS costs.

Results: Most objectives were achieved. A total of 193 women were recruited, 98 allocated to the
intervention arm and 95 to the control arm. High follow-up rates (> 80%) were achieved to 12 months.
There was an 8.8% difference in weight loss at 12 months between women allocated to the intervention
arm and women allocated to the control arm (13.0% vs. 4.2%, respectively; p = 0.062); 47% of women in
the intervention arm attended at least one weight management session, with low risk of contamination
between arms. The greatest benefit was among women who attended ≥ 10 sessions. Barriers to
attending sessions included capability, opportunity and motivation issues. Data collection tools were
appropriate to support economic evaluation in a definitive trial, and economic modelling is feasible to
quantify resource impacts and outcomes not directly measurable within a trial.

Limitations: The trial recruited from only one site. It was not possible to recruit women with normal
body mass index scores who developed excessive pregnancy weight gain.

Conclusions: It was feasible to recruit and retain women with overweight or obese body mass index
scores at antenatal booking to a trial comparing postnatal weight management plus standard care
with standard care only and collect relevant data to assess outcomes. Approaches to recruit women
with normal body mass index scores who gain excessive gestational weight need to be considered.
Commercial weight management groups could support women’s weight management as assessed at
12 months postnatally, with probable greater benefit from attending ≥ 10 sessions. Process evaluation
findings highlighted the importance of providing more information about the intervention on trial
allocation, extended duration of time to commence sessions following birth and extended number of
sessions offered to enhance uptake and retention. Results support the conduct of a future randomised
controlled trial.

Trial registration: Current Controlled Trials ISRCTN39186148.

Funding: This project was funded by the National Institute for Health Research (NIHR) Public Health
Research programme and will be published in full in Public Health Research; Vol. 8, No. 9. See the NIHR
Journals Library website for further project information.
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List of abbreviations

A&E accident and emergency

AD-SUS Adult Service Use Schedule

app software application

BMI body mass index

CEAC cost-effectiveness acceptability
curve

CI confidence interval

COM-B capability, opportunity, motivation
and behaviour

CONSORT Consolidated Standards of
Reporting Trials

CPT Core Project Team

DINE Dietary Instrument for Nutritional
Education

EGWG excessive gestational weight gain

EPDS Edinburgh Postnatal Depression
Scale

EQ-5D-5L EuroQol-5 Dimensions, five-level
version

FCE finished consultant episode

GP general practitioner

HRA Health Research Authority

ICER incremental cost-effectiveness
ratio

ID identifier

IoM Institute of Medicine

IPAQ-SF International Physical Activity
Questionnaire – Short Form

ITT intention to treat

MET metabolic equivalent

MRC Medical Research Council

NCT National Childbirth Trust

NICE National Institute for Health and
Care Excellence

NIHR National Institute for Health
Research

NRT nicotine replacement therapy

OECD Organisation for Economic
Co-operation and Development

PHR Public Health Research

PICO problem/population, intervention,
comparison, outcomes

PICOS problem/population, intervention,
comparison, outcomes, study
design

PIN patient identifier number

PIS patient information sheet

POWeR+ Positive Online Weight Reduction

POWeR+F Positive Online Weight Reduction
supplemented by face-to-face
nurse support

POWeR+R Positive Online Weight Reduction
supplemented by remote nurse
support

PPI patient and public involvement

PRISMA Preferred Reporting Items for
Systematic Reviews and Meta-
Analyses

QALY quality-adjusted life-year

RCT randomised controlled trial

REC Research Ethics Committee

RR risk ratio

SAE serious adverse event

SD standard deviation

SE standard error

SWAN Supporting Women with
postnAtal weight maNagement

TSC Trial Steering Committee
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Plain English summary

We aimed to assess if offering both information on positive health and 12 weekly commercial weight
management sessions could support women with overweight and obese body mass index scores

(≥ 25 kg/m2) at antenatal ‘booking’, or women with normal body mass index scores (18.0–24.9 kg/m2)
at antenatal booking who gained more weight during pregnancy than recommended, to better manage
postnatal weight and health. We undertook a feasibility trial to provide information on whether or not
this trial could succeed, recruiting from one inner-city area.

We wanted to know if women would join a trial to be randomly allocated to weight management
sessions offering motivation and group support to achieve dietary change plus lifestyle information
(intervention arm) or usual care only (control arm), how long recruitment would take, if we could
follow 130 women to 12 months postnatally, if the intervention supported lifestyle and postnatal
weight change as assessed at 12 months postnatally and if the trial processes were acceptable.

We recruited 193 women, 98 of whom were allocated to the intevention arm and 95 of whom were
allocated to the control arm; 140 were followed up to 12 months postnatally. Most women had body
mass index scores of ≥ 25kg/m2 at antenatal booking. Thirteen women allocated to the intevention arm
were interviewed about weight management and lifestyle support and 17 women across both trial
arms were interviewed about their experiences of the trial.

Women allocated to the intevention arm had more weight change at 12 months postnatally than control,
with few differences in other health outcomes. Around half (47%) of the women allocated to the
intervention arm attended weight management sessions, with the highest weight loss in the 19 women
(41%) who attended ≥ 10 sessions. We were able to recruit and follow up women with higher body mass
index scores, but other approaches are needed to recruit women with normal body mass index scores. The
intervention was acceptable and relevant cost data could be collected. Acceptability of the intervention
was affected by a range of barriers that should be addressed in future studies to increase uptake.
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Scientific summary

Background

In the UK around half of all pregnant women have a body mass index score in the overweight or obese
category (≥ 25 kg/m2) at their antenatal ‘booking’ appointment, and concerns are increasing about
women with a normal body mass index score (18.0–24.9 kg/m2) at antenatal booking who develop
excessive gestational weight. At 6–8 weeks postnatally, two-thirds of women weigh more than their
pre-pregnancy weight. Failure to manage postnatal weight is linked to poor health behaviours including
smoking, non-healthy dietary choices, lack of regular exercise and not breastfeeding. Women who start
their next pregnancy with a higher body mass index score increase their own and their infant’s risk of
adverse outcomes. Failure to lose weight within 6 months postnatally is an important predictor of
longer-term health, increasing risk of hypertension, diabetes and degenerative joint disease. More
women living in areas of higher social deprivation have postnatal weight management problems.

The complexity of supporting individuals with higher body mass index scores is challenging. There is a
need for postnatal weight management interventions in UK settings but a lack of evidence about what
these should include and when it is best to commence them. There is evidence from general population
studies that commercial weight management groups may be of more benefit than NHS providers.

In this feasibility trial we investigated if attendance at a commercial weight management group could
potentially support women with a body mass index score of ≥ 25kg/m2 at antenatal booking, and
women with normal body mass index scores at antenatal booking who gained excessive pregnancy
weight, with postnatal weight management and positive lifestyle behaviour.

Objectives

The primary objective was to assess the feasibility of conducting a definitive randomised controlled
trial to determine the clinical effectiveness and cost-effectiveness of lifestyle information and access to
a commercial weight management group (Slimming World®, Alfreton, UK) for 12 weeks to support
women in an ethnically diverse inner-city population to achieve and maintain postnatal weight
management and positive lifestyle behaviour. Specific objectives included:

1. assess recruitment/time to recruitment and retention
2. estimate the impact of lifestyle information and postnatal access to a commercial weight

management group on maternal weight change from antenatal booking to 12 months postnatally
3. explore the influence of lifestyle information and postnatal access to weight management sessions

on secondary outcomes at 6 and 12 months postnatally, including weight management, diet, physical
activity, breastfeeding, smoking cessation, alcohol consumption, physical and mental health, infant
health, sleep patterns, body image, self-esteem and health-related quality of life

4. assess the acceptability of intervention and trial procedures
5. assess resource impacts across different agencies likely to be of relevance and identify data

appropriate for economic evaluation in a definitive randomised controlled trial based on assessment
of the quality and completeness of economic data generated, preliminary within-trial data,
cost–utility analysis and review of evidence

6. decide if criteria to inform progression to a definitive randomised controlled trial were met.
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Design

The design was a randomised two-arm feasibility trial with a nested mixed-methods process evaluation
in line with Medical Research Council guidance for complex interventions.

Setting

The setting was an inner-city NHS trust in the south of England.

Participants

l Women with an overweight (25.0–29.9 kg/m2) or obese (≥ 30 kg/m2) body mass index score at
antenatal booking.

l Women with a normal body mass index score (18.0–24.9 kg/m2) at antenatal booking who had
excessive gestational weight gain at 36 weeks.

Exclusion criteria

l Women aged < 18 years.
l Insufficient understanding of spoken and written English.
l Current diagnosis of major psychiatric disorder.
l Fetus had a known abnormality.
l Involvement in another postnatal study (to reduce ‘burden’ of research participation).
l Identified medical complications (e.g. type 1 diabetes).
l Identified eating disorders.
l Previous surgery for weight management.

Intervention

Women were allocated to standard care only (comprising NHS maternity care prior to discharge at
6–8 weeks postnatally) or standard care plus information on positive lifestyle behaviour from late
pregnancy and access to commercial weight management sessions for 12 weeks, commencing
from 8–16 weeks postnatally, which focused on individualised motivation and support to achieve
dietary change.

Randomisation

Participants were randomised to an arm (allocation ratio 1 : 1) using a secure web-based central
randomisation service.

Proposed future primary outcome

The trial was not powered to detect statistically significant differences in outcomes as the aim was to
assess feasibility. The primary feasibility outcome was difference between trial arms in weight 12 months
postnatally, expressed as percentage weight change and weight loss from antenatal booking weight.
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Other outcomes included those most appropriate to inform progress to a definitive randomised controlled
trial. At baseline (36 weeks’ gestation) and 6 and 12 months postnatally, data were collected on:

l dietary and soft-drink intake – using the Dietary Instrument for Nutritional Education (University of
Oxford, Oxford, UK) – questions developed for the trial

l physical activity – using the International Physical Activity Short-Form
l mental health – using the Edinburgh Postnatal Depression Scale (not included in baseline questionnaire)
l breastfeeding intent, uptake and duration – using questions developed for the trial
l sleep patterns – using questions developed for the trial (not included in baseline questionnaire)
l smoking – smoking status/cigarette dependence
l alcohol consumption – using the Alcohol Use Disorders Identification Test
l self-esteem – using the Rosenberg Self-Esteem Scale
l infant health – using questions developed for the trial (not included in baseline questionnaire)
l impact on body image
l resource utilisation and costs outcome measures – using the EuroQol-5 Dimensions, five-level

version, and the Adult Service Use Schedule.

Trial process evaluation objectives

l Acceptability of the intervention and how it was experienced by women.
l Probable variation in groups attended by women.
l Timing and sources of additional weight management support.
l Acceptability of trial processes and procedures, including risk of contamination.

Data collection schedule

Data on women’s antenatal booking body mass index score and relevant sociodemographic and
obstetric data were obtained from maternity records. The baseline questionnaire was completed at
women’s 36 week recruitment appointment and they were weighed by research midwives. Following
the birth, data were obtained from maternity records on birth, neonatal outcomes and inpatient duration.
At 6 and 12 months, women completed questionnaires that included the same measures as the baseline
questionnaire with the addition of questions on infant health, body image and weight management
support interventions. Women were weighed at a face-to-face appointment with a research midwife or,
if returning their questionnaire by post, documented their weight. On completion of weight management
sessions offered, interviews were held with a purposive sample of women allocated to the intervention
arm. At 12 months, interviews were held with women purposively selected from both trial arms. For
women allocated to the intervention arm, data on the number and timing of weight management sessions
attended were obtained from Slimming World.

Sample size and analysis

The proposed sample size was 190 women, allowing a 30% loss to follow-up to ensure that the
required sample size of 130 women was achieved. This trial was designed to establish rates at which
women could be recruited and retained in a future definitive randomised controlled trial and estimate
critical parameters to inform sample size requirements, including estimates of the standard deviation
and design effect for the primary end point, allowing for clustering by intervention arm. A total of
130 women would allow estimates of the required sample size for any given clinically important
difference to within 30% of the true value. A detailed statistical analysis plan was developed and
approved by the Trial Steering Committee prior to trial data analysis. For primary analysis, participants
were analysed in the arms into which they were randomly allocated. Estimated differences and 95%
confidence intervals were calculated for specified primary and secondary analyses (significance at 5%).
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Sensitivity analyses were used to assess robustness of conclusions to missing outcome data and departures
from randomised treatment. Qualitative data from women’s interviews were analysed using the framework
method for thematic analysis and underpinned by the capability, opportunity, motivation and behaviour
framework for understanding behavioural change. Quantitative data on acceptability of the intervention
and other aspects of feasibility were analysed descriptively and integrated with qualitative data,
following ‘threads’ backwards and forwards from quantitative findings to the qualitative/mixed-methods
process findings (and vice versa) to identify aspects that were corroborated or in conflict or where one
source was ‘silent’.

Analysis of economic data was undertaken to assess if the data collection tools employed were appropriate
to evaluate intervention clinical effectiveness and cost-effectiveness in a definitive trial. A preliminary
within-trial incremental cost–utility analysis was conducted of the intervention from an NHS/Personal
Social Services perspective, inclusive of intervention costs, service contacts and quality-adjusted life-years
measured over 12 months postnatally. As longer-term benefits and resource impacts would not be directly
measurable over the period of a definitive trial, a rapid evidence review assessed if the wider evidence
base would support economic modelling of impacts in a future trial.

Results

Most objectives were achieved.With respect to objective 1, 193 women were recruited, with 98 women
allocated to the intervention and 95 women allocated to the control. There was good representation
of women from different ethnic groups. Most women lived in areas of high social deprivation, although
one-third of women reported household incomes of ≥ £60,000. Despite revising recruitment approaches,
only four women with a normal body mass index score at antenatal booking who developed excessive
gestational weight gain were recruited.

A total of 140 women completed follow-up at 12 months (69 allocated to intervention and 71 allocated
to control), with high follow-up rates (> 80%) at 6 and 12 months in both arms. Interviews were held
with 13 women on completion of the intervention offer and with 17 women (8 allocated to control and
9 allocated to intervention) at 12 months postnatally.

With respect to objective 2, there was a modest benefit in weight change at 12 months postnatally
among women in the intervention arm compared with women in the control arm (p = 0.062). Assessment
of secondary outcomes to meet objective 3 showed minimal differences between trial arms other than
that women in the intervention arm were more likely to have an Edinburgh Postnatal Depression Scale
score of ≥ 12 at 6 months, indicating a higher risk of depression, and less likely to report consumption
of alcohol.

Lack of findings regarding dietary intake and physical activity may be explained in the context of the
process evaluation (objective 4), which highlighted the complex relationship between the intervention
and outcomes of interest. Few women allocated to the intervention arm could recall the content of the
lifestyle information leaflet. Forty-six women (47%) attended at least one weight management session,
most commencing when their infant was aged ≥ 10 weeks. Key barriers to not attending any sessions
included ‘opportunity’ factors including difficulty organising child care, timing of sessions and family
illness. Based on per-protocol analysis, women who attended ≥ 10 sessions (19/46; 41%) had greater
weight loss at 12 months postnatally than women who attended nine or fewer sessions, did not attend
any sessions or were allocated to the control arm (95% CI 1.05 to 8.93; p = 0.013).

Qualitative analyses highlighted important issues that influenced how women experienced the
intervention. Those who attended ≥ 10 sessions found the Slimming World programme easy to follow
and compatible with their postnatal lifestyle. Women who attended fewer sessions were more likely to
report that weight management was not a priority or insufficient emphasis on exercise. Some did not
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like the commercial nature of Slimming World. There was evidence of a dose–response relationship
whereby the more weight management sessions women attended, the more women could adapt the
programme to their daily lives.

Around one-third of women in both trial arms accessed additional support for weight management,
most joining a gym. Among women allocated to the control arm, most accessed support 5–6 months
postnatally. There was low risk of contamination, with only four women from the control arm joining
Slimming World independently. From 12-month interviews it was apparent that most women understood
the trial aims and what being randomised meant and considered recruitment approaches straightforward.
Some women would have liked more information about trial processes; for example, women allocated
to the intervention arm would have liked more information on Slimming World. Women generally found
questionnaires easy to complete and enjoyed longer-term contact with research midwives. Most included
measures of lifestyle behaviour had high completion rates at each follow-up point.

Analysis of data to meet objective 5 broadly supported use of the data collection tools used in the trial
as a basis for evaluating intervention clinical effectiveness and cost-effectiveness in a definitive trial.
Self-reported data pertinent to costing community contacts, accident and emergency contacts and
outpatient contacts were broadly complete, as were maternity data for costing labour and birth and
EuroQol-5 Dimensions, five-level version, questionnaire data for estimating quality-adjusted life-year
outcomes. Missing information for costing inpatient admissions, although not extensive, was more
prevalent. Unit cost data suitable for costing service utilisation were universally available across all
relevant items included.

Despite high levels of complete data for most individual cost items, aggregation of costs for service
contacts meant total costs, paired data on total costs and EuroQol-5 Dimensions, five-level version,
utility scores were missing for 33% of cases followed over 12 months and therefore ineligible for
inclusion in cost-effectiveness analysis (N = 140). Loss of economic data was successfully mitigated
through multiple imputation methods.

Analysis highlighted the wide range of services used during the 12 months after birth. Women allocated
to the intervention arm had higher mean total costs over 12 months and marginally better quality-
adjusted life-year outcomes. Differences in total cost were largely explained by higher admission costs
for infants in the intervention arm during the first 6 months post birth. Slightly more women allocated
to the intervention arm attended accident and emergency departments 6 and 12 months postnatally
and more women allocated to the control arm attended outpatient services at both follow-up points.

A rapid evidence review suggested that modelling of out-of-trial clinical benefits and resource impacts
linked to clinically significant short-term weight loss observed in the context of a future definitive trial
is feasible but that estimation of impacts where evidence is currently strongest should be prioritised.

Criteria to proceed to a definitive trial were met (objective 6). It was feasible to recruit and retain
women with higher body mass index scores at antenatal booking to a trial of a commercial weight
management group plus standard care compared with standard care only after birth. Approaches to
recruit women with a normal body mass index score who develop excessive gestational weight gain
and to optimise the benefit of the intervention need to be considered further.

Conclusion

Attendance at a commercial weight management group could support women’s weight management as
assessed at 12 months postnatally compared with standard care only, with potentially greater benefit
from attending ≥ 10 sessions. Findings support a primary outcome based on comparison of antenatal
booking weight and weight at 12 months postnatally. The potential to inform positive lifestyle behaviour
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was less clear, probably owing to lack of power and small sample size, but could reflect positive lifestyle
behaviour in the local population. Offering women a lifestyle information leaflet was not appropriate
to convey and/or embed important public health messages. Integration of quantitative and qualitative
findings highlighted several key findings to optimise the potency of the Slimming World offer in a
future trial, including more information about the intervention, a wider commencement and a longer
intervention period. To consider longer-term impacts on NHS costs in a future trial, economic modelling
could be of benefit.

A larger trial of clinical effectiveness and cost-effectiveness is an important next step, given the
implications for women’s future health, including outcomes of any subsequent pregnancies and impacts
on NHS resources.

Trial registration

This trial is registered as ISRCTN39186148.

Funding

This project was funded by the National Institute for Health Research (NIHR) Public Health Research
programme and will be published in full in Public Health Research; Vol. 8, No. 9. See the NIHR Journals
Library website for further project information.
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Chapter 1 Introduction

Scientific background

On discharge from maternity care at around 6 to 8 weeks postnatally, two-thirds of women weigh
more than their pre-pregnancy weight.1 Women who start their next pregnancy with an overweight
or obese body mass index (BMI) score have a higher risk of adverse outcomes for themselves and/or
for their infants. Failure to manage postnatal weight is linked to poor health behaviours including
smoking, dietary choices, lack of regular exercise and failure to breastfeed.2–4 In the UK around half of
all pregnant women have overweight or obese BMI scores, with concerns increasing about women who
develop excessive gestational weight gain (EGWG) as defined using Institute of Medicine (IoM) criteria
from the USA:5 > 18 kg if pre-pregnancy BMI score was < 18.5 kg/m2; > 16 kg if pre-pregnancy BMI
score was 18.50–24.99 kg/m2; > 11.5 kg if pre-pregnancy BMI score was 25.00–29.99 kg/m2; and
> 9 kg if pre-pregnancy BMI score was ≥ 30 kg/m2. There are currently no equivalent guidelines for the
UK population. Evidence of potential use of the IoM criteria for women in the UK was considered by
the National Institute for Health and Care Excellence (NICE) in 2014 to consider the need for an
update to the 2010 NICE guidance on weight management before, during and after pregnancy.6 A
decision was taken not to revise recommendations owing to lack of evidence from a UK population,
and it remains an area where urgent further research is needed.

Failure to lose weight within 6 months of giving birth is an important predictor of future weight gain
and obesity.7 This is a major public health issue, as postpartum weight retention contributes to long-
term obesity, hypertension, diabetes and degenerative joint disease.8 Evidence from the UK shows that
a significantly greater proportion of women from areas of high deprivation have weight management
problems,9 and a large cohort study in the USA found that excessive pregnancy weight gain and failure
to lose weight postnatally was highly prevalent among young, ethnic minority women with low incomes.10

The impacts of poor weight management are not confined to the woman; their infants are at risk of a
high BMI score and blood pressure in childhood and young adulthood.4 The complexity of supporting
and treating individuals who have overweight or obese BMI scores remains a challenge.11 There is a
clear need for a clinically effective and cost-effective postnatal weight management intervention in UK
settings, but a lack of evidence to support what this should include,12 when an intervention should be
offered or how best to recruit women.7 There is evidence in general population studies that commercial
organisations may be of more benefit than NHS providers to support individuals to manage their weight.13

Weight management interventions during pregnancy

Recent trials of diet and weight management interventions during pregnancy, some of which included
postnatal outcomes, have measured the impact on risk of gestational diabetes, having a large-for-
gestational-age infant and caesarean birth,14–17 but there is limited evidence of clinical effectiveness.18

In the UK, NICE public health guidance for weight management before, during and after pregnancy6

recommended that dieting and weight loss during pregnancy should be avoided owing to concerns
about their impact on neonatal outcomes, although an Australian study found no evidence of harm.19

A UK-based multicentre trial of a behavioural intervention during pregnancy based on changing diet
to foods with a lower glycaemic index and increasing physical activity aimed to reduce the risk of
gestational diabetes and birth of large-for-gestational-age infants.20 Women who had a BMI score
of ≥ 30 kg/m2 were recruited between 15 and 19 weeks’ gestation and followed for up to 6 months
postnatally to assess if the intervention led to sustained dietary and physical activity change. A total
of 1555 women with a mean BMI score of 36.3 kg/m2 [standard deviation (SD) 4.8 kg/m2] were
recruited: 772 were randomly assigned to standard antenatal care and 783 were randomly assigned to
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the behavioural intervention. No difference was found in rate of gestational diabetes or incidence
of large-for-gestational-age babies. Gestational diabetes was reported in 172 (26%) women in the
standard care arm compared with 160 (25%) women in the intervention arm [risk ratio (RR) 0.96, 95%
confidence interval (CI) 0.79 to 1.16; p = 0.68]. A total of 61 (8%) out of 751 babies in the standard
care arm were large for gestational age compared with 71 (9%) out of 761 babies in the intervention
arm (RR 1.15, 95% CI 0.83 to 1.59; p = 0.40). A recent meta-analysis of individual participant data
on over 12,000 women from 36 randomised controlled trials (RCTs) of diet and physical activity
interventions on gestational weight gain and pregnancy outcomes21 found less weight gain in the
intervention arm than in the control arm (mean difference –0.70 kg, 95% CI –0.92 to –0.48 kg;
33 studies, 9320 women); this effect was observed regardless of a woman’s parity, BMI score, ethnicity
or pre-existing medical condition. There were no statistically significant reductions in maternal and
infant composite outcomes or differential intervention effects for gestational weight.

The UK-based Healthy Eating and Lifestyle in Pregnancy (HELP) cluster RCT aimed to assess if a theory-
based intervention during pregnancy for pregnant women with obesity could reduce women’s BMI score
at 12 months postnatally by equipping women with knowledge and skills to make healthier choices for
themselves and their unborn infants.17 The women allocated to the intervention were offered a weekly
1.5-hour weight management group that combined expertise from Slimming World® (Alfreton, UK)
with clinical advice and supervision from NHS midwives until 6 weeks postnatally. Secondary outcomes
included weight gain in pregnancy, impact on diet, level of physical activity, mental health, social support,
breastfeeding, and cost-effectiveness. Trial results have not yet been published.

Postnatal-only interventions

Findings from studies that have evaluated postnatal weight management interventions are equivocal.
A Cochrane systematic review of diet and/or exercise for weight reduction in women after childbirth,22 in
which 12 trials contributed data on 910 women to outcome analysis, found that women who exercised
did not lose significantly more weight than women in usual-care arms (two trials, n = 53, mean difference
–0.10 kg, 95% CI –1.90 to 1.71 kg) but women who took part in a diet (one trial, n = 45, mean difference
–1.70 kg, 95% CI –2.08 to –0.132 kg) or a diet plus exercise programme (seven trials, n = 573, mean
difference –1.93 kg, 95% CI –2.96 to –0.89 kg) lost significantly more weight than women in usual-care
arms. Trials were included of women with obesity, overweight or who gained excessive weight in
pregnancy, with trial recruitment taking place from 3 weeks to 24 months postpartum and interventions
duration ranging from 10 to 24 weeks postnatally. Interventions were often delivered as a ‘package’, for
example walking for a set time each day, social support and healthy cooking sessions. Only one trial was
from the UK. Despite considerable heterogeneity owing to differences in the type or duration of the
intervention and differences in the participants’ characteristics, the authors suggested that diet and
exercise together rather than diet alone could help women to lose weight after giving birth because the
former could improve their cardiovascular fitness level and preserve fat-free mass.

A systematic review on interventions to reduce postpartum weight retention across all BMI categories
was carried out by van der Pligt et al.7 Studies were selected for inclusion if postpartum weight was a
primary outcome and diet and/or exercise and/or weight monitoring were intervention components.
Women were recruited from 4 weeks to 12 months postpartum. Interventions were administered from
11 days to 9 months postpartum and included counselling, individualised physical activity plans, healthy
eating groups and clinic visits. Of 11 studies selected for inclusion, 10 were RCTs and none were from
the UK. Seven reported a decrease in postpartum weight retention, six of which included diet and
physical activity delivered by health professionals. No study considered cost-effectiveness, with wide
heterogeneity in approaches to how interventions were administered. Nevertheless, findings suggested
that postnatal weight loss was achievable, although the best setting, approach to delivery, intervention
duration and recruitment approach were unclear. Of note is that intervention retention rates in the
majority of studies were high (> 80%).
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A small RCT from Sweden23 of a dietitian-led postnatal intervention that targeted women 6 to 15 weeks
postnatally with self-reported BMI scores of > 27 kg/m2 randomised 110 women to a diet behaviour
modification arm or to a control arm the members of which were offered a healthy eating booklet.
The intervention comprised a structured 12-week diet plan, supported by a dietitian, based on the
Nordic Nutrition Recommendations and self-weighing three or more times per week. Outcomes included
weight change after 12 weeks and at 1 year postpartum. At 12 weeks, median weight change in the
intervention arm was –6.1 kg (range –8.4 to –3.2 kg) compared with –1.6 kg (range –3.5 to –0.4 kg) in
the control arm (p < 0.001). Differences in weight loss were maintained at the 1-year follow-up, with
high follow-up in both trial arms.

Evidence that weight management in a postpartum lifestyle intervention could impact on other health
behaviours, including smoking cessation, was considered in a systematic review by Hoedjes et al.24 Of
17 included studies, eight assessed effects on weight loss and nine on smoking cessation and relapse
prevention. Of the weight loss studies, five reported significant effects of combined diet and exercise.
Two of the four studies that assessed smoking relapse prevention found no evidence of effect. Four
studies included interventions for both smoking prevention and prevention of relapse. One study
found increased abstinence (5.9% vs. 2.7%, respectively) and reduced smoking relapse (45% vs. 55%,
respectively) at 6 months’ follow-up in the intervention arm compared with the control arm, but effects
were not sustained at 12 months. Compared with the control arm, one study reported significant
effects on smoking cessation and smoking relapse prevention at 6 months and one study found a small
benefit on smoking cessation, but not smoking relapse, at 6 months. One study found no evidence of
differences between arms at 3 months’ follow-up. Although the authors recommended that existing
postpartum lifestyle interventions could achieve weight loss, smoking cessation or prevent smoking
relapse, caution was needed. There was wide variability in study methods, details of who completed
study selection and data extraction were not provided and study quality was not assessed.

Evidence from weight management interventions in general
population studies

Previous UK RCTs have assessed the clinical effectiveness of weight management programmes in
primary care settings.13 In one trial, 740 women and men who had obesity or overweight and a
comorbid disorder were recruited from one primary care NHS trust that served a diverse population.
Interventions of interest included weight management programmes of 12 weeks’ duration, including
those provided by Slimming World, Weight Watchers (WW International, Inc, New York, NY, USA),
Rosemary Online© (Digital Wellbeing Limited, Steyning, UK), group-based dietetics-led programmes and
general-practice-led or pharmacy-led one-to-one counselling. Participants selected which programme
they attended, with those in comparator groups offered 12 vouchers to access a local leisure centre
free of charge. Weight loss at programme end was the primary outcome, with secondary outcomes
including self-reported physical activity and weight loss at 1 year. Data for follow-up were available
on 658 (88.9%) participants at programme end and 522 (70.5%) participants at 1 year.

All programmes achieved significant weight loss from baseline to programme end and all except general
practice and pharmacy provision had better weight loss at 1 year than the control arm. The commercial
weight programmes achieved better weight loss at programme end (mean difference 2.3 kg, range
1.3–3.4 kg) and were cheaper by ≈£40 per person than the primary care services. Cost data included
costs of provider’s service, searches in general practice and sending letters of invitation. The lack of
process evaluation coupled with the control arm receiving a different intervention (rather than standard
care), which could have diluted the impact, limited the ‘learning’ from this trial. Nevertheless, it provided
useful feedback on other potential benefits of commercial weight management programmes, including the
positive impact of group dynamics and attending fleixibly timed and widely available weight management
groups. The lack of appropriate training and time available to clinicians tasked with providing weight
management advice could limit their potential role.13
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A more recent RCT25 considered the clinical effectiveness of an internet-based behavioural intervention
with regular face-to-face or remote support from primary care health clinicians compared with brief
advice. Individuals registered with general practices who had a BMI score of ≥ 30 kg/m2 (or ≥ 28 kg/m2

with risk factors) were recruited by postal invitation. Positive Online Weight Reduction (POWeR+)
was a 24-session online weight management intervention completed over 6 months. Individuals were
randomly allocated to the control intervention (n = 279), which comprised brief online information that
encouraged swapping to healthier foods and increasing intake of fruit and vegetables plus 6-monthly
nurse weighing, POWeR+ supplemented by face-to-face nurse support (POWeR+F) (up to seven contacts)
(n = 269) or POWeR+ supplemented by remote nurse support (POWeR+R) (up to five e-mails or brief
telephone calls) (n = 270). The primary outcome was average weight reduction over 12 months. A total
of 818 eligible individuals were randomised.Weight change, averaged over 12 months, was documented
in 666 participants (81%; control, n = 227; POWeR+F, n = 221; POWeR+R, n = 218). The control arm
maintained nearly 3 kg of weight loss per person. Compared with the control arm, the estimated additional
weight reduction with POWeR+F was 1.5 kg (95% CI 0.6 to 2.4 kg; p = 0.001) and with POWeR+R was
1.3 kg (95% CI 0.34 to 2.2 kg; p = 0.007).

By 12 months, mean weight loss was not statistically significantly different between arms, but 20.8%
of control participants, 29.2% of POWeR+F participants (RR 1.56, 95% CI 0.96 to 2.51; p = 0.070)
and 32.4% of POWeR+R participants (RR 1.82, 95% CI 1.31 to 2.74; p = 0.004) maintained a clinically
significant 5% weight reduction. Maintenance of weight loss after 1 year was unknown and few (19/54)
health-care staff participated in follow-up interviews. As this was an older (mean age 53 years) general
population sample that included men and women, implications of the findings for women who have
recently given birth are unknown.

Rationale

There is increased recognition of the importance of postnatal care as an opportunity to implement
interventions to improve women’s shorter- and longer-term health, including weight management for
women with high BMI scores. Evidence is accruing of the longer-term consequences on outcomes of
future pregnancies and the health of their children if women with obesity or overweight at antenatal
‘booking’, or who gain excessive gestational weight, do not manage their weight. Prior to undertaking
a definitive RCT of clinical effectiveness and cost-effectiveness, evidence was needed to see if such
a trial could be undertaken. Evidence was needed of whether or not women who have recently given
birth would be prepared to enter a trial of weight management, when would be an appropriate time
to intervene to optimise postnatal weight management, the appropriate content of a pragmatic and
accessible intervention for postnatal women in an inner-city area, if an intervention could have an impact
on other positive health behaviours, and outcomes likely to be of most importance in a future trial.

Use of a commercial weight management programme

In line with the remit of the National Institute for Health Research (NIHR) Public Health Research (PHR)
programme, which funds research ‘to generate evidence to inform delivery of non NHS interventions
intended to improve the health of the public and reduce inequalities in health’, a non-NHS intervention
had to be considered.26

Following discussion with local women who had used different weight management approaches
(including online resources), academic colleagues with expertise in evidence of use of commercial
weight management programmes, evidence from UK general population studies13 and review of the
content of the dietary and other advice offered by commercial programmes appropriate for the needs
of postnatal women, Slimming World was considered to be the most appropriate intervention for
several reasons. At the time of the funding application, there was some evidence that commercial
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weight management interventions were likely to be of more benefit than programmes provided by the
NHS.13 Indeed, work with a local patient and public involvement (PPI) group of women who had BMI
scores of ≥ 25 kg/m2 to inform the original application highlighted that women did not want to attend
NHS groups and felt that it was important that weight management support was offered in a peer-group
setting where they had the opportunity to meet other people (and not necessarily only new mums).

Slimming World was the only commercial organisation that offered tailored support for postnatal
women, including those who are breastfeeding. It has a flexible weight management and healthy eating
programme, which includes a range of different food types, suitable for nursing mothers, including
adequate calcium and fibre intake. Groups are standardised, and at the time of trial commencement
there were over 12,000 groups available run by consultants who lived in the local area and would
be aware of cultural and dietary influences. Each consultant undertakes evidence-influenced training
in dietary aspects of weight management, physical activity and dietary change, and Slimming World
implement rigorous quality control procedures and monitoring of group provision undertaken by the
providers. If the feasibility trial achieved its aims, this meant that it would be possible to run as a
multicentre trial, knowing that the intervention would be standardised and accessible to women across
all settings. One issue was that Slimming World, as a commercial organisation, charges a range of
fees to attend groups, determined by whether the individual is a new or an ongoing member, with
a standard weekly fee of £4.95 (as of 1 December 2018).27 To support the Supporting Women with
postnAtal weight maNagement (SWAN) trial, Slimming World agreed to waive the fees for women
allocated to the intervention. They also agreed that women in the control arm would be offered the
chance to commence groups with fees waived for the first 12 weeks.
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Chapter 2 Methods

Aim of the SWAN feasibility trial

This was a single-centre feasibility trial, the primary objective of which was to assess the feasibility of
conducting a future definitive RCT to determine the clinical effectiveness and cost-effectiveness of
lifestyle information and access to commercial weight management sessions for 12 weeks in relation
to achieving and maintaining long-term postnatal weight management and positive lifestyle behaviour
in women at risk of poor weight management in an ethnically diverse inner-city population.

This objective was supported and supplemented by the following secondary objectives:

1. assess recruitment/time to recruitment and retention
2. estimate the impact of lifestyle information and postnatal access to commercial weight management

sessions on maternal weight change from first antenatal visit to 12 months postnatally
3. explore the influence of lifestyle information and postnatal access to commercial weight management

sessions on secondary outcomes at 6 and 12 months, including weight management, diet, physical
activity, breastfeeding, smoking cessation, alcohol consumption, physical and mental health, infant
health, sleep patterns, body image, self-esteem and patient health-related quality of life

4. assess the acceptability of the intervention and trial procedures
5. assess resource impacts across different agencies likely to be of relevance and identify data

appropriate for economic evaluation in a definitive RCT based on assessment of quality and
completeness of economic data generated, a preliminary within-trial cost–utility analysis and
review of evidence

6. decide if criteria to inform progression to a definitive RCT are met.

The methods for the main trial (to meet objectives 1–3) are described first, followed by the process
evaluation (objective 4) and the health economic evaluation (objective 5).

Trial design

The SWAN trial was a single-centre, individually randomised feasibility trial that incorporated an
integral mixed-methods process evaluation in line with Medical Research Council (MRC) guidance
for developing complex interventions.28 It had a target recruitment of 190 women who had a BMI
score of ≥ 25 kg/m2 at antenatal booking or women who had a normal BMI score at antenatal booking
but gained excessive gestational weight at 36 weeks’ gestation. It was a two-arm trial, with one arm
allocated to receive standard care plus a lifestyle information leaflet and access to a commercial weight
management group, commencing from 8–16 weeks postnatally, or standard care only (Figure 1).

Participant eligibility

The following inclusion criteria were applied throughout participant recruitment.

Inclusion criteria
Women eligible to participate were those aged ≥ 18 years who could speak and read English, were
expecting a single baby and had not accessed weight management groups in the index pregnancy.
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Women who booked for their pregnancy care at the trial site were eligible to be randomised to the
feasibility trial if they met the following criteria:

l were aged ≥ 18 years
l had sufficient understanding of spoken and written English
l had no current diagnosis of major psychiatric disorder documented
l had no known abnormality detected in the fetus
l were not involved in another postnatal study (to reduce ‘burden’ of research participation)
l had no identified medical complications (e.g. cardiac disease, type 1 diabetes)
l had no identified eating disorders
l had not undergone previous surgery for weight management.

• 6 and 12 months after birth: questionnaire to all women
• Interviews with around 10 women on completion of intervention
• Interviews at 12 months with 15 – 20 women from both trial groups

Information offered at 28 – 31 weeks’ gestation to
women who met eligibility criteria

Women aged ≥ 18 years, who spoke/read English, had not
used weight management groups in the index pregnancy,

did not have a multiple pregnancy and did not have severe
mental health problems

Randomisation

Standard care plus health
information leaflet and access to

Slimming World
Standard care only

Anticipated term birth at
37+0 to 41+6 weeks

Women allocated to intervention
contacted from 8 weeks postnatally about 

commencing weight management group

Data collection at baseline on
study recruitment:

questionnaire to all women

Consent at around 36 weeks’ gestation, including
women identified with EGWG

Data collection

FIGURE 1 Trial flow diagram.
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Exclusion criteria
Women who did not fulfil all of the inclusion criteria were not included in the trial.

Sample population

All women who met the inclusion criteria were considered eligible to participate in the trial.

Trial setting

One NHS maternity unit in an inner-city area in the south of England. The unit provides maternity care
to women living in one of the most densely populated boroughs in the UK, with high proportions of
people of black African and black Caribbean ethnicity, some of the most disadvantaged populations
in the UK and high levels of mobility and migration.29 When trial funding was awarded (in 2015), 54%
of the postnatal population of women who gave birth at the trial site were of white British ethnicity,
36% were women of black African or black Caribbean ethnicity and 3% were of South Asian ethnicity.
In 2017, when trial recruitment was in progress, of over 7000 births at the trial site ≈50% of women
were of white ethnicity, 34% were of black ethnicity and around 5% were of South Asian ethnicity.
Of the women who booked for their maternity care at the unit in 2017, 15% had BMI scores classed
as obese and 25% had BMI scores classed as overweight. There were lower rates of exclusive
breastfeeding at 6–8 weeks among women of black Caribbean ethnicity and women of mixed
Caribbean ethnicity, and around 3% of women reported that they smoked during pregnancy.

Information for women and obtaining informed consent

We used two approaches to inform women about the trial. The first was for women who had BMI
scores of ≥ 25 kg/m2, who were identified from their antenatal booking information for the index
pregnancy on the maternity administration system. At approximately 26 weeks of pregnancy, all
identified women in this group were sent a trial letter (see Report Supplementary Material 1) that briefly
explained the trial aims and advised women that a research midwife would be in contact to explain
the trial further. The letter also explained how the woman could contact the team if she did not want
to receive further information. Two weeks after sending the letter, the research midwife contacted
women who did not ask to be removed from the contact list to explain the trial in more detail.

The second approach was for women who had a normal BMI score at antenatal booking but gained
excessive weight during pregnancy as assessed against IoM criteria.5 Women were offered the opportunity
to self-refer or were referred by their midwife or obstetrician to the research midwives; posters and
postcards placed at the trial site advertised the trial. Women who were interested were asked to contact
the research midwives to arrange to be weighed at around 36 weeks’ gestation (or at their next nearest
antenatal appointment) as routine weighing is not recommended in current NHS maternity care.6 As
women in the normal BMI score group did not respond to this approach after 3 months of recruitment,
the protocol was revised and ethics approval obtained to send opt-out letters, similar to those being used
for women who had a BMI score of ≥ 25 kg/m2 at antenatal booking, during the final 2 months of the
planned recruitment period (see Report Supplementary Material 2). Letters were then sent to the women
with normal BMI scores at antenatal booking at around 32–34 weeks’ gestation of pregnancy.

All women identified using these approaches were offered a patient information sheet (PIS) by the
research midwives prior to seeking their written informed consent at around 36 weeks’ gestation
(see Report Supplementary Material 3). If, after reading the PIS, women were willing to participate in the
trial, informed consent was obtained. The PIS made it clear that women were free to withdraw from
the trial at any time for any reason without prejudice to their future care and were under no obligation
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to give a reason for withdrawing from the trial. Women interested in participating were met by the
research midwives at the trial site (in the obstetric unit or a community clinic) to obtain consent and
complete the baseline questionnaire (see Report Supplementary Material 4). Consent was obtained by
the research midwife with delegated authority from the principal investigator at the trial site. Consent
comprised a dated signature from the woman and a dated signature from the research midwife. A copy
of the signed informed consent document was given to the woman, a copy retained in the woman’s
medical records and a copy retained in the trial site file.

Intervention arm

Women were allocated to receive standard care (see Control group), plus a positive lifestyle information
leaflet (see Report Supplementary Material 5) at around 36 weeks of pregnancy on recruitment to the
trial and access to 12 commercial weight management sessions provided by Slimming World, which
they could commence at any time between 8 and 16 weeks after giving birth. Women could choose
which group they attended, the day, date and time of attendance and when they commenced groups to
fit in with their postnatal recovery, lifestyle and family demands. They were able to take their babies
with them to the groups, an important consideration for any postnatal intervention.

Joining the commercial weight management group
As the intervention was to commence 8 to 16 weeks postnatally, it was important that women were
reminded about the trial offer. Processes for commencing the commercial weight management
intervention included a ‘welcome’ leaflet from Slimming World about joining sessions, which was given
to all women allocated to the intervention arm, a ‘congratulations’ text from the research midwives
on notification of the birth of the baby and reminder texts sent by the research midwives from 6 to
8 weeks postnatally about joining Slimming World. From 8 to 16 weeks postnatally the women were
asked to call Slimming World member services to speak to a consultant who could register the woman,
advise her where her nearest groups were located, the venues and dates/times of groups and the
name of the local consultant running the group. Following this first call, if a woman was not yet ready
to join (e.g. if she felt unwell), she was asked to call Slimming World member services again when she
felt ready. At this call, women were asked to provide their height and current weight.

All women were given a Slimming World trial identifier (ID), which was used to ‘track’ the woman through
each group she attended, including her weight as taken at each group session. This also enabled women to
be tracked who attended groups beyond the trial offer and the extent to which women moved between
different groups. In line with all members of Slimming World, women had a ‘swipe card’ that included
their free access to up to 12 group sessions and their recorded weekly weight information and date, time
and group attended. This approach also meant that women were treated as a ‘regular’ Slimming World
attendee, with no potential to be identified as receiving the offer as part of a research trial.

Content of the commercial weight management group
The content of Slimming World group programmes is underpinned by behaviour change models and
groups that are homogeneous with respect to content and delivery.30 Behaviour change techniques are
supported by social cognitive theory, with a focus on motivation and self-efficacy for weight management
and reducing relapse from the programme. Key techniques include goal-setting, self-monitoring, social
support and positive reinforcement.31,32 Consultants receive standardised training overseen by Slimming
World dietitians and nutritionists, which includes motivation to support positive lifestyle changes to
manage weight, nutrition and food facts and information on the role of exercise and activity in health
and weight management. Consultants repeat training every 2 years to remain up to date with the latest
evidence and attend a local programme of safeguarding training approved by the NHS. Groups follow
a standard format, starting with a weigh-in for members and an introduction to the programme for new
members, followed by a whole-group discussion that includes discussion of group member’s experiences
of weight management to help change habits and share healthy swaps (i.e. healthy alternatives to
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common food choices) and recipe ideas. Sessions can include basic cooking skills, taking cost, cultural
preferences and time constraints into account. A food optimising system encourages adherence to
healthy eating, and physical activity encouragement includes facilitation of behaviour change, redefining
what ‘activity’ can include. The diet includes a combination of different food types: ≈80% combined from
fruit, vegetables, carbohydrates and protein; a smaller proportion of calcium and fibre-rich foods; and an
allowance for foods high in fat or sugar. Other than limiting the intake of high-fat or high-sugar foods,
Slimming World does not promote a ‘restrictive’ diet.

Women allocated to the intervention were offered (with fees waived) the standard membership,
namely attendance for 12 sessions run over 14 consecutive weeks to allow 2 ‘holiday’ weeks within
the 12-session offer. Slimming World guidance is that, to achieve a 5% loss in weight from baseline
(a difference considered to improve health outcomes), individuals need to attend at least 10 out of
the 12 group sessions. Attendance was considered in the process evaluation in terms of whether
women ‘attended’ for a whole group session or only attended a group session to be weighed, and if
women attended ≥ 10 sessions, six to nine sessions, one to five sessions or no sessions at all. On
completion of the 12-session offer, women could continue to attend weekly sessions, but Slimming
World standard fees would apply.

Lifestyle information leaflet
As postnatal health planning should start in pregnancy,33 an evidence-based positive lifestyle leaflet
reflecting current NICE public health guidance for women on breastfeeding, diet, smoking cessation/
prevention of relapse, reducing alcohol and managing sleep11,33 was offered following recruitment and
allocation to the intervention at 36 weeks’ gestation (see Report Supplementary Material 5). The leaflet
was developed with the trial Expert PPI Group and written to comply with Plain English Campaign
guidance,34 using pictures and tick/cross messages to enable women of all reading abilities to
understand the content. Local women we consulted when developing the trial highlighted that this
information was not routinely offered to women, despite recommendations that it should be.6,33 The
research midwives were asked to go through the leaflet with the woman and discuss the content with
an emphasis on why the information could support women to adopt practices likely to be of benefit to
their own health and the health of their infants.

Control group

Women allocated to standard care received standard NHS maternity care for 8 weeks postnatally
prior to discharge from maternity care. This could include, for example, routine midwifery and health
visitor contacts for infant-feeding assessment, monitoring of recovery from the birth, commencement
of the infant immunisation programme, routine assessment as part of the Healthy Child Programme,
parenting interventions and other contacts with the family as determined by need. A routine contact
with their general practitioner (GP) at around 6–8 weeks postnatally is usually offered. On completion
of trial follow-up at 12 months, women allocated to the control arm were able to take up the same
Slimming World offer as the intervention arm, namely access to 12 group sessions over a 14-week
period with fees waived.

Monitoring of adherence to allocation

Monitoring of adherence to allocation was used to inform feasibility in terms of whether or not women
allocated to the intervention arm would attend a commercial weight management group after giving
birth and, if so, how many attended the full programme (attended ≥ 10 sessions). Data were provided
by Slimming World on women’s initial and ongoing adherence to the group programme, which included
weekly data on women’s attendance at groups, if they stayed with the same group or changed groups
(which women could do, in line with any ‘standard’ Slimming World member) and their weekly weight.
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Data on women in the trial who attended groups were sent in a password-protected Microsoft Excel
© (Microsoft Corporation, Redmond, WA, USA) file on a weekly basis to the trial team. In addition,
all women allocated to the intervention arm were sent a copy of a ‘log’ (see Report Supplementary
Material 6) that they were asked to complete regarding attendance and duration of attendance at
each session (e.g. whether they just went to get weighed or also stayed for the group session) as these
data are not collected by Slimming World. On completion of the offer, they were asked to return the
log to the trial office using a pre-paid postage envelope.

Standardisation of the weight management groups that women attended was overseen by Slimming
World. To capture data on women’s experiences of adherence to allocation, women allocated to the
intervention arm were asked in the follow-up questionnaires (see Report Supplementary Material 7
and 8) if they did or did not attend any groups, what informed their decision, how many groups they
attended, if they stayed for each session in full or left after being weighed (which takes place at the
start of each group meeting), if they found groups helpful and if they continued to attend groups
after the 12-session offer. These issues were further explored with women who were interviewed
immediately post intervention and again at 12 months post birth.

In follow-up questionnaires women in both trial arms were asked what other support they had
accessed to help them manage their postnatal weight, and women allocated to the control arm were
specifically asked about the timing of their access to additional support (to further inform the timing
of commencement feasibility issue), and if they had joined Slimming World, to enable any potential
contamination between trial arms to be assessed.

Randomisation

Randomisation and allocation were carried out using the InferMed MACRO (Elsevier, Amsterdam,
the Netherlands) web-based data entry system hosted by King’s College London Clinical Trials Unit
(www.ctu.co.uk; accessed 25 November 2019). Women were registered on the InferMed MACRO
(Elsevier, Amsterdam, the Netherlands) web-based data entry system by the research midwife prior
to randomisation to allocate each a unique trial patient identifier number (PIN). The research midwife
accessed the system and, using the PIN, initials and date of birth, requested randomisation. E-mail
confirmations were automatically generated. The unit of randomisation was individual participant,
allocated in a ratio of 1 : 1 to intervention and control. Use of a web-based system protected against
allocation bias as neither the women nor the research midwives were aware of the randomisation
sequence or codes. Selection bias was minimised by ensuring that all women eligible and recruited had
equal opportunity of being allocated to each trial arm. Use of intention to treat (ITT) analysis limited
attrition and analytical bias. It was not possible to ‘blind’ the research midwife or women to allocation,
but those responsible for analyses were blinded to allocation.

Trial feasibility objectives

The aims of the quantitative evaluation were to meet objectives 1, 2, 3 and 5. These objectives included:

l recruitment/time to recruitment and retention
l impact of lifestyle
l information and postnatal access to commercial weight management groups on maternal weight

change from first antenatal (booking) visit to 12 months postnatally
l influence of lifestyle information and postnatal access to commercial weight management groups on

secondary outcomes at 6 and 12 months
l resource utilisation and costs outcomes.
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Proposed primary outcome
The proposed primary outcome for subsequent study was difference between trial groups in weight
12 months postnatally, expressed as percentage weight change and weight loss from the woman’s
antenatal booking weight. This outcome was supported by the trial Expert PPI Group, who considered
that this would be viewed positively by women, as it did not suggest that they should reach their
pre-pregnancy weight.

Secondary outcomes
Data using the following measures were collected at baseline (36 weeks’ gestation) and 6 and
12 months following birth (see Report Supplementary Material 4, 7 and 8). Selection of measures
enabled hypothesised shorter- and longer-term outcomes that could result from a postnatal weight
management intervention to be assessed. Further information on the measures and why measures
were selected for use in the trial are included in Chapter 5.

l Dietary intake: the Dietary Instrument for Nutritional Education (DINE) (University of Oxford,
Oxford, UK);35 questions on soft drinks intake were developed for the trial.

l Physical activity: the International Physical Activity Questionnaire – Short Form (IPAQ-SF).36

l Mental health: Edinburgh Postnatal Depression Scale (EPDS).37

l Breastfeeding intent, uptake and duration: questions developed for the trial.
l Sleep patterns: questions developed for the trial.
l Smoking: smoking status/cigarette dependence.38

l Alcohol consumption: Alcohol Use Disorders Identification Test.39

l Self-esteem: Rosenberg Self-Esteem Scale.40

l Infant health: questions developed for the trial.
l Impact on body image.41

l Resource utilisation and costs outcome measures: the EuroQol-5 Dimensions, five-level version
(EQ-5D-5L), and the Adult Service Use Schedule (AD-SUS).42

Data collection schedule

Information at trial entry, including eligibility and relevant maternal and obstetric characteristics
(antenatal booking BMI score, parity, age, ethnicity and deprivation score), was obtained from
each woman’s maternity records and entered into the trial database. A baseline questionnaire that
included the measures described in Secondary outcomes was completed by women at their recruitment
appointment at 36 weeks’ gestation. Following the birth, data were obtained from women’s maternity
records on mode of birth, infant outcomes (gestation and infant birthweight) and duration of inpatient
postnatal stay. At 6 and 12 months, women were invited to meet with the research midwives at the trial
maternity unit, or arrange an appointment for the research midwife to see them at home, to be weighed
(women were asked to remove their shoes) and to complete, during the appointment, a self-administered
questionnaire that included the same measures as included in the baseline questionnaire, with the addition
of questions on body image, infant health, use of NHS primary and secondary health-care services by the
woman and/or her infant and use of weight management support interventions. Women who opted for
an appointment at the trial unit were sent an off-peak travel card to cover costs of attending the two
appointments. If women were unable to attend an appointment for whatever reason, they could complete
the questionnaire and return it to the trial office by post. In these cases, women were asked to weigh
themselves (after removing their shoes) and record their current weight in the questionnaire. In terms of
acceptability of trial procedures, completion rates of measures included in the questionnaires at each time
point were also considered.

An overview of time points at which trial data were collected is presented in Table 1.
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Sample size

The proposed sample size was 190 women. This was to allow a 30% loss to follow-up to ensure that
we achieve the required sample size of 130 women. The trial was designed to establish the rates
at which women could be recruited and retained in a future definitive RCT and estimate critical
parameters with necessary precision to inform sample size requirements. In particular, we required
estimates of the SD and design effect for the proposed primary end point, allowing for clustering by
intervention arm. A total of 130 women would enable estimates of the required sample size for any
given clinically important difference to within 30% of the true value. Based on published data,13,30

the mean percentage weight change following a Slimming World programme of 12 weekly groups
is –5.5% (SD 3.3%). Assuming that these numbers are typical, 65 women in each group (130 in all)
would be required to detect a difference of 2% between active and control arms with 90% power. At
the time of submitting the funding application (in 2014), of the ≈6600 women who gave birth at the
reference maternity unit over 12 months, 40% had a BMI score of ≥ 25 kg/m2, 15% of whom had a
BMI score in the obese range (≥ 30 kg/m2). Data on women with EGWG were not routinely collated.
Potentially 55 women booking each week would meet obese/overweight BMI score inclusion criteria.

TABLE 1 Summary of data collection schedule

Data collection
During
pregnancy

Immediately
after birth

Intervention-
only group 6 months 12 months

Completion of data
collection instrument

Eligibility screen ✓ Completed by research
midwife from assessment
of women’s maternity
records

Contact sheet at
28 weeks’ gestation

✓ Completed by research
midwife following telephone
call with women

Baseline health
measures: recruited
women only

✓ Self-administered
questionnaire completed
by women

Women’s and infants’
labour and birth data

✓ Completed by research
midwife on all women who
consented to participate

Health questionnaire ✓ Self-administered
questionnaire completed
by all trial women

Log book of weight
management session
attendance

✓ Self-administered and
completed by women in
the intervention arm

Interviews with
women allocated to
the intervention arm

✓ Completed by researcher
from SWAN trial team

Health questionnaire ✓ Self-administered
questionnaire completed
by all trial women

Weight measurement ✓ ✓ Research midwife follow-up
appointment/document
in self-administered
questionnaire; all trial
women

Interviews with women
from both trial arms

✓ Completed by researcher
from SWAN trial team

METHODS
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Recruiting seven to eight women each week over an 8-month (32-week) period was considered
sufficient to achieve the desired sample size to meet the aims of this feasibility trial.

Trial process evaluation objectives
The process evaluation met objective 4 of the feasibility trial. The aims of the process evaluation were
to assess:

1. the acceptability of the intervention and how the intervention was experienced by women, including
views on timing of commencement

2. the likely variation in groups attended by women (day/time; whether or not women changed
groups/consultant)

3. timing and sources of additional weight management support, including risk of contamination
4. the acceptability of trial processes and procedures.

Trial feasibility objectives reflected MRC guidelines for process evaluation of complex interventions43

with some important exceptions owing to the nature of the trial and intervention proposed. The
purpose was not to evaluate the intervention itself as Slimming World weight management groups
are a ‘standardised’ intervention, with robust mechanisms to ensure intervention fidelity. Owing to the
robust in-built quality assurance and evidence base for the intervention, process evaluation was not
designed to answer some standard questions seen in complex evaluations regarding the generalisability
of the intervention to other contexts/settings, to provide assurance that implementation/delivery of
the intervention has been consistent across trial sites, or to determine mechanisms of impact. This trial
reflected a pragmatic trial approach, evaluating the impact of the intervention in the hands of many,
where women can choose which group to attend and can switch groups if they like, exactly as they
could if they were a ‘standard’ self-referred member of the commercial weight management group.

The acceptability of the intervention and trial procedures was evaluated through brief questions included
in the 6- and 12-month questionnaires and through semistructured interviews with women allocated
to the intervention arm at 6 months (on completion of the commercial weight management offer) and
at 12 months with all women. The probable variation in groups attended by women was assessed using
data provided by Slimming World on the groups attended by women (each session attended had a ‘group’
and ‘consultant’ code, and group codes had information regarding the day of the week and timing of the
group), and the timing and sources of additional weight management support was assessed through
questions in the 6- and 12-month questionnaires.

Postnatal questionnaires at 6 and 12 months

The content relevant to the process evaluation was included in the final section of the questionnaires
(see Report Supplementary Material 4, 7 and 8). This comprised seven or eight questions (intervention
arm at 6 and 12 months, respectively) or five questions (control arm); some were quantitative (binary/
categorical questions) and some were free-text/open questions. The questions were the same at both
time points (although at 6 months the option was given to women allocated to the intervention arm to
answer that they were part-way through the commercial weight management intervention).

For women allocated to the intervention arm, the questions included a section about attendance at the
commercial weight management groups, asking if they attended any sessions and, if so, how old their
baby was when they attended their first group; how many sessions they had attended in total; and if
they stayed for the whole-group session or just went to get weighed. Two free-text questions asked
women to add an explanation regarding why they left sessions without staying for the whole session
(if relevant) and how useful they found the commercial weight management sessions. Women who had
not attended any sessions were asked to explain why they chose not to attend.
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All women (women allocated to the intervention arm and women allocated to the control arm) were
asked if they had sought any support to help manage their weight since having their baby. If they
responded ‘yes’, they were asked to indicate the type of support (categorical question) and to comment
on how useful they had found the support. Women allocated to the control arm were specifically asked
whether or not they had joined Slimming World and were also asked about the ‘timing’ at which they
sought the support (how many months postnatally).

Interviews

Interviews were conducted with 13 women allocated to the intervention arm immediately post
intervention (approximately 6 to 8 months post birth) and with nine women allocated to the intervention
arm (six of whom had participated in 6-month interviews) and eight women allocated to the control arm
at 12 months post birth.

Diversity of the sample was considered to be more important than the number of interviews (in line
with guidance about qualitative research in feasibility RCTs44), particularly as analysis regarding the
acceptability of the intervention and trial procedures would also involve integration of analysis of the
textual data from completed questionnaires. For these reasons we estimated that interviews with
14–20 women allocated to the intervention arm across the two time points and 8–12 women allocated
to the control arm would be sufficient.

Purposive criteria for selecting women to be invited for interview immediately post intervention aimed
to capture diversity in the sample in relation to attendance at the commercial weight management
sessions (including women who attended ≥ 10 sessions and those who attended fewer or none at all),
weight change and ethnicity.

For the interviews at the end of the trial (12 months postnatally), the same criteria were applied for
women allocated to the intervention arm (including some women interviewed at 6 months to provide a
longitudinal sample) and women allocated to the control arm, aiming to include diversity in relation to
weight change and ethnicity. Interview topic guides are included in Report Supplementary Material 9.

Procedure

Women who met the purposive criteria were identified by the research midwives and given or sent
a separate trial PIS to consider their participation in the trial (see Report Supplementary Material 10
and 11). If a women was willing to participate, written informed consent was taken by the research
midwives and her contact details were confirmed and given to the researcher conducting the
interviews (VB). The researcher contacted each participant to arrange a mutually convenient time for
the interview, all of which were conducted over the telephone (although face-to-face options were
offered). The opportunity to ask questions was provided ahead of the interview and consent was
reconfirmed verbally at the start of interviews.

Interviews immediately post intervention explored motivations for participating in the trial and
experiences of participating in the intervention (and also of using the lifestyle leaflet). Interviews with
both groups at the end of the trial (at 12 months postnatally) were used to explore trial processes
and experiences of participating, including reasons for taking part/dropping out, recruitment and
randomisation (expectations/understanding of the trial and its aims), views on outcome measures,
attendance for weighing appointments as part of trial follow-up and lifestyle behaviours. They were
also used to explore knowledge of weight management and the role of diet and exercise in this.

METHODS
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For women allocated to the intervention arm, weekly data on number of weight management groups
attended were obtained from Slimming World. For each woman allocated to the intervention arm, this
included weekly data on their attendance, including a code for the group, for the consultant and the
woman’s weight. These data enabled analysis of variability in groups attended by women and analysis
of whether they stayed with the same group or changed groups (which women were free to do, in line
with other Slimming World members) and of their weight change over the intervention period. It also
provided information on whether women continued to attend beyond the trial period. The interviews
lasted ≈45 minutes and were digitally recorded with participants’ permission.

Governance

Ethics arrangements
Favourable ethics approval for the trial was granted by the Health Research Authority (HRA) London –

Camberwell St Giles Research Ethics Committee (REC) on 2 September 2016 (reference number
16/LO/1422) and HRA approval was received on 11 October 2016. Approval was obtained from the
research and development department of the participating hospital. Table 2 provides details of the
substantial amendments to the protocol approved by the REC. The research and development office was
notified of all amendments after REC approval was received.

TABLE 2 Research Ethics Committee amendments

Amendment
Date (version of protocol,
if revised; revision date) Description of main items in the request for approval

Substantial
amendment 1

19 April 2017
(5; 29 January 2017)

Revision to wording of postcard for recruiting women who had
normal BMI scores at antenatal booking but gained excessive
gestational weight. Letter about the trial to be sent to women with
normal BMI scores at antenatal booking

Provision of a log book for women who attended the commercial
weight management groups to complete after each group meeting
to provide information on whether they stayed for the whole group
session or left after being weighed

Revised questions about attendance at weight management groups in
the 6- and 12-month questionnaires (control and intervention arms)

Non-substantial
amendment 1

15 May 2017 (6) To extend period of participant recruitment from 6 to 8 months;
to focus on recruitment of women with EGWG

Substantial
amendment 2

4 January 2018
(7; 13 August 2017)

It was originally planned to collate data to consider probable
variation in characteristics of the commercial weight management
groups in relation to both characteristics of the groups (date/time of
day, size of group) and characteristics of group members [proportion
of members who reached their target weight, demographics of group
members (age, sex, postcode)]. Further discussions with Slimming
World highlighted that these data were not routinely collected
and they would not support data collection specifically for the
feasibility trial

Non-substantial
amendment 2

16 March 2018 Request for a trial end date extension to 30 November 2018
following approval from the funder (NIHR)
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Trial governance

Trial Steering Committee
The Trial Steering Committee (TSC) included an independent chairperson, three independent
professional members (a professor of midwifery, a statistician and a researcher with expertise of studies
in obesity and weight management) and a patient representative. Non-independent members included
the chief investigator. Membership of the committee was approved by the NIHR PHR Committee.
The TSC agreed a charter at the first meeting, which was informed by MRC guidance for Clinical Trials
Units.45 The TSC met four times, with the final meeting held to discuss trial findings and TSC views and
recommendations with respect to progressing to a definitive RCT. As this was not a Clinical Trial of an
Investigational Medicinal Product, an independent data monitoring committee was not required to oversee
the safety of participants in the trial and the TSC took overall responsibility for the conduct of the trial.

Serious adverse event reporting

Although no serious adverse events (SAEs) were anticipated, it was possible that these could have
occurred and a system for reporting these promptly was required. All SAEs occurring during the trial
observed by the investigator or reported by the participant, whether or not attributed to the trial,
would be reported on the data collection form. SAEs considered to be related to the trial by the
investigator would have been followed up until resolution or the event was considered stable. All
related SAEs that resulted in a participant’s withdrawal from the trial, or were present at the end of
the trial, would have been followed up until a satisfactory resolution occurred. No SAEs were reported.

Data handling, checking, cleaning and processing

Data collection forms, including baseline and 6- and 12-month questionnaires completed by women
and consent forms for trial participation and participating in a trial interview, were returned to the
trial office and date stamped. Data files received via password-protected e-mails from Slimming World
were stored electronically on designated password-protected trial computers. All data were entered
by the research midwives onto a bespoke trial database set up by MedSciNet (https://medscinet.com;
accessed 6 November 2019). MedSciNet ran validation checks for missing data and inconsistencies
in data capture. Validation errors were queried with the research midwives and chief investigator.
Any errors on the women’s questionnaires were not queried with the women.

Patient and public involvement

When the commissioned call for this research was launched, we worked with a group of local women
who were previously participants in a NIHR Health Technology Assessment-funded pregnancy weight
management trial.20 Based on these women’s advice and experience of weight management support
during pregnancy, it was clear that a non-NHS peer-supported intervention that was flexible and to
which babies could be taken was perceived as more appropriate than an NHS-provided intervention.
It was also apparent from these women’s feedback that we needed to initially assess whether or not
this trial could be undertaken. We advertised for local women who had given birth at the trial site and
had experienced weight management issues around the time of pregnancy to join the trial Expert PPI
Group to inform all stages of the work. Four women came forward to join us.

METHODS
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When the research team was assembled, we invited the National Childbirth Trust (NCT) (www.nct.org.uk;
accessed 6 November 2019) to work with the team and included funding for a dedicated research post at
the NCT to take the lead for planned qualitative work. The NCTwere also asked to provide ongoing
support for an ‘expert’ group of local women who would meet alongside the Core Project Team (CPT).
Sarah McMullen, Head of Research at NCT, joined as a co-applicant, and her colleague Vanita Bhavnani
was employed on behalf of the trial to arrange and conduct trial interviews and provide ongoing support
for the trial Expert PPI Group. Both Sarah McMullen and Vanita Bhavnani and the trial Expert PPI Group
commented on the intervention lifestyle behaviour information leaflet, PISs and women’s questionnaires
and were involved in all stages of trial development, including the drafting and writing of this report and
plans for dissemination activities.
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Chapter 3 Analysis plan

The main analysis is considered (in relation to objectives 1–3) in this chapter and in Chapters 4 and 5,
followed by the analysis for the process evaluation (objective 4) (see Chapter 6) and the health

economic analysis (objective 5) (see Chapter 7). Implications for a future definitive RCT (objective 6) are
then described (see Chapter 9).

A data analysis plan (see Appendix 2) was written and approved by the TSC at the commencement of
trial recruitment and prior to commencing trial analysis.

Losses to the trial post randomisation were defined as women for whom:

l valid consent was not obtained
l consent to use their data was withdrawn.

Women were able to specify whether or not data collected up to the point of withdrawal could be
used. If a woman’s response was ‘no’, she would be categorised as excluded post randomisation; if a
woman’s response was ‘yes’ (i.e. data collected up to the point of withdrawal could be used), data
would be reported as ‘missing’ for all subsequent outcomes. Numbers of exclusions are reported by
randomised treatment group.

For the primary analysis, women were analysed in the arms to which they were randomly allocated.
Outcomes of women allocated to the intervention were compared with those who were allocated to
receive standard care only. The unit of analysis for all outcomes was the woman.

Descriptive analysis

The Consolidated Standards of Reporting Trials (CONSORT) diagram (see Figure 3) shows the flow of
participants through each stage of the trial. The number of women analysed for primary assessment is
also reported, as are numbers for the 12-month follow-up, including number of women lost to follow-up.
Only two women withdrew: one from the control arm at 6-month follow-up and one from the intervention
arm at 12-month follow-up. Neither woman asked for her data to be withdrawn. The total number of
eligible women who were approached but declined participation is also reported.

Recruitment was assessed as the number of women randomised per month from the trial centre, with
95% CIs derived from the Poisson distribution. Retention was assessed as the proportion of women
randomised who provided complete analysable data for primary assessment. Linear regression was
used for the primary end point and other continuous measures. Where data were available, adjustment
was made for corresponding measurements made pre randomisation using the Bulk Centile Calculator
version 6.2 (Gestation Network, Perinatal Institute, Birmingham; www.gestation.net). Binary regression
with a log link was used to assess RRs for all binary (yes/no) outcomes, adjusting for the most important
potential confounders: maternal BMI score, ethnicity and parity. Following the most recent CONSORT
guidelines and additional recommendations,46 risk differences were also estimated.

Significance tests were carried out to test only for differences in drop-out rates between trial arms and
for estimates of treatment effects. No formal interim analysis was planned because the results of this
feasibility trial were to be used to decide if a definitive trial could be undertaken.
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Reduction of weight by 5% and 10% were analysed as binary variables, with RRs and risk differences
presented. Maintenance of EGWG was defined as a BMI score at 12 months postpartum > 1 kg/m2

above estimated pre-pregnancy weight. Baseline measurements of aspects of healthy lifestyle and
health as assessed by questionnaire at 6 and 12 months were used in the analysis as a covariate.46

We also planned to undertake pre-planned subgroup analysis of the primary end point in women of
different antenatal booking BMI categories [overweight (BMI 25–29.9 kg/m2), obese (BMI ≥ 30 kg/m2)
and normal (BMI 18.5–24.9 kg/m2)] at antenatal booking who gained EGWG when weighed at 36 weeks.
Interaction tests were used to determine if the treatment effect varied by subgroup.

Per-protocol analysis

To explore if women who received the intervention as intended (e.g. attended ≥ 10 weight
management sessions) were more likely to have greater weight loss at 12 months postnatally than
women attending < 10 groups or women in the control arm, we conducted per-protocol analyses to
assess if there was a ‘dose effect’ on this outcome. We also assessed if women who did not attend
6- or 12-month follow-up appointments with the research midwives to be weighed but recorded and
documented their own weight in postal questionnaires had different weight change than women who
attended appointments.

Statistical software

Stata® version 15 (StataCorp LP, College Station, TX, USA) was used for all quantitative analyses.

Reliability

Data on women’s eligibility to participate, including their antenatal booking BMI score, were obtained from
the woman’s maternity records, with primary end-point data (maternal weight at 12 months) obtained
when women attended pre-arranged contacts with the research midwives or returned self-administered
questionnaires with their self-recorded weight. Data recorded on women’s weight at each session
attended were provided to the researchers for all women at weekly intervals until 12 months postnatally
to enable assessment of sustainability and how long women continued to attend sessions.

Protocol violations and deviations

Failure to comply fully with the final trial protocol as approved by the REC or research department,
such as non-compliance with the protocol resulting from error, fraud or misconduct, is deemed to be a
protocol violation. A protocol deviation is a departure from the final trial protocol as approved by the
REC. There was one protocol deviation: one woman in the control arm was offered information in
error on how to join Slimming World at 6 months, rather than at 12 months, when she should have
been offered the information.

Trial process evaluation

Data from questionnaire responses and interviews were first analysed separately before being
integrated to answer the research questions and meet the aims of this part of the trial.

ANALYSIS PLAN
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The analysis of interview data and of the free-text responses in the questionnaires was underpinned by
the capability, opportunity, motivation and behaviour (COM-B) framework for understanding behaviour
and behaviour change.47 The model proposes that for someone to engage in a particular behaviour
they must be physically and psychologically ‘capable’ of performing the behaviour, have the social and
physical ‘opportunity’ to carry out the behaviour and be ‘motivated’ (by both reflective and automatic
mechanisms that activate or inhibit behaviour) to carry out the behaviour. The COM-B framework is
proposed as a simple starting point to understand behaviour because it is comprehensive, parsimonious
and applicable to all behaviours.

Questionnaire analysis
Quantitative responses from the questionnaires were analysed descriptively. Free-text questions were
read in full by two members of the research team, who independently noted key themes. The thematic
framework was agreed and text was coded and labelled according to the three dimensions of the
COM-B framework. Data were then examined using frameworks to compare patterns between
different groups of women and their responses in relation to capability, motivation and opportunity
(e.g. comparing women who attended different ‘doses’ of sessions).

Interview analysis
All interviews (intervention and control) were transcribed verbatim. First, transcripts were read and
re-read to ensure familiarisation with the data. Second, interview data were organised and coded using
the COM-B framework, initially by two researchers independently (CT and VB). Coding was compared
and discussed before all data were coded. As the elements of the COM-B framework are inter-related
(not mutually exclusive), data often fit several of the dimensions and, therefore, multiple codes were
applied where appropriate. Coding of the remainder of the data (by VB) continued independently and
a summary of all coded data was presented in a framework matrix.

Two members of the research team (CT and VB) reviewed and discussed the coded summary data in
the frameworks and compared data with and between women to identify themes and patterns in and
between different women, including comparisons according to the number of sessions (fewer than six,
six to nine or ≥ 10 sessions) they attended. Comparisons were also made on the basis of weight change
between antenatal booking weight and weight at 6 and 12 months. This enabled the identification of
key factors influencing engagement with the intervention and behaviour change. Similarly, researchers
compared the coded summary data and identified themes and patterns from interviews with control
arm women in relation to weight loss or gain at 6 and 12 months to allow for comparison with women
allocated to the intervention arm. An example framework is provided in Appendix 1.

Integration of process data from questionnaires and interviews
Questionnaire data were coded to indicate if the women also participated in interviews so that ‘double
counting’ could be avoided. Themes were compared across both samples. The final thematic framework
applied to both sets of data. Interview and questionnaire data are presented according to theme, with
attention paid to instances where one of the data sets expanded on or contradicted the other data set
(or if one data set was ‘silent’). This was the case sometimes for the questionnaire thematic data set
owing to the specific nature of the questions asked.

Trial health economic analysis

The economic analysis to meet objective 5 was carried out principally from an NHS payer and provider
perspective, although some service items included in the cost analysis (e.g. smoking cessation services,
social worker and housing worker contacts) are paid for through local government authority budgets.
The weight management programme evaluated in the feasibility trial was delivered by a private
for-profit organisation and is paid for privately by those who enrol, but trial participants were offered
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free access. The standard costs include a one-off enrolment fee plus a weekly attendance fee. Costs of
enrolment were included in the cost-effectiveness analysis on the basis that any future commissioning
of the programme would potentially be paid for through either NHS or local authority commissioning
budgets.

Service contacts
Service contact data were collected using an adapted version of the AD-SUS42 used to evaluate
antenatal psychological interventions for women with mental health problems.48 The SWAN version
of the AD-SUS asked trial participants to self-report the number of contacts made with a prespecified
list of community-based health and social care services, hospital outpatient services, accident and
emergency (A&E) departments and number of admissions to hospital. An open-ended question also
allowed for service contacts not covered by the prespecified services list to be recorded. The AD-SUS
was initially administered as part of the baseline questionnaire in which women were asked to report
service contacts over the period of their pregnancy to date of recruitment at 36 weeks’ gestation. This
covered use of community- and hospital-based antenatal services and non-pregnancy-related service
contacts. The AD-SUS was then administered as part of the 6- and 12-month follow-up questionnaires
in which participants were asked to report service contacts over the previous 6 months, including
contact with services for both mother and infant (see Report Supplementary Material 4, 7 and 8).
To measure and cost medical resources allocated to birth, data on the mode of birth for each trial
participant were extracted from women’s maternity records provided by the participating NHS trust.

Unit costs
Unit cost data required for costing community- and hospital-based service contacts (including admissions
to hospital) and mode of birth were extracted from the publications NHS Reference Costs 2016/1749 and
Unit Costs of Health and Social Care 2017.50 To cost contact with the weight management programme
for women in the intervention arm of the feasibility trial, an enrolment cost of £49.50 quoted by the
service provider (Slimming World) was applied, covering registration to the programme plus 12 weeks of
programme involvement irrespective of number of sessions attended. This was assumed to be charge per
participant, which would be levied on a service commissioning body if a weight management programme
of the type evaluated were to be subsidised by the NHS or through a local authority public health budget.
All unit costs were reported and applied to service contact data at 2017 price levels.

Quality of life measurement
Quality of life data pertinent to estimating within-trial intervention impact on quality-adjusted life-years
(QALYs) and cost-effectiveness at 12-month follow-up were collected using the EQ-5D-5L instrument51

administered as part of the baseline, 6- and 12-month questionnaires (see Appendix 4, Table 29).

Modelling out-of-trial programme impacts
An overview of the available evidence required to support economic modelling of the out-of-trial cost
and QALY impacts of improved postnatal weight management as part of a larger definitive trial was
undertaken to inform general recommendations as to how this work might proceed. Capturing longer-
term impacts of postnatal weight management is likely to be complex, requiring economic modelling of
one form or another. A broad assessment into the probable feasibility of modelling longer-term impacts
as part of a definitive trial was completed, including the plausible time scales over which these impacts
might be assessed. A rapid evidence review of the type of evidence required to develop and parameterise
an economic model of this type was completed, full details of which are presented in Chapter 7.

Integration of main feasibility trial and process evaluation findings

Following the completion of the main feasibility analyses and process evaluation, we carefully examined the
findings from both sources to inform the overarching aim of determining whether or not it is feasible to
conduct a definitive RCT to determine clinical effectiveness and cost-effectiveness of lifestyle information
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and access to the commercial weight management groups for 12 weeks to support women in an ethnically
diverse inner-city population to achieve and maintain postnatal weight management and positive lifestyle
behaviour.

We integrated the findings by ‘following threads’ backwards and forwards from the quantitative findings
to the qualitative/mixed-methods process findings (and vice versa) to identify aspects of the findings that
corroborated each other, conflicted with each other and where one source was ‘silent’.52 For example,
we examined how both data sets informed us about the relationship between the intervention and
weight loss, and analysis of the qualitative data led to us conducting further analysis of the quantitative
data (a per-protocol analysis to test for a dose-response effect). We followed the methods described
by Moffat et al.53 to explore the potential reasons for any conflict or ‘silence’ in relation to findings that
were not concordant. This included considering the following: (1) treating the methods as fundamentally
different, (2) exploring the methodological rigour of each component, (3) exploring data set comparability,
(4) using additional data and making further comparisons, (5) exploring whether or not the intervention
worked as expected and (6) exploring whether or not the outcomes of the quantitative and qualitative
components match.
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Chapter 4 Trial conduct

Important feasibility outcomes included whether or not we were able to recruit women during
pregnancy to a weight management trial commencing postnatally, whether or not it was possible to

recruit to the required sample size within time allocated, and whether or not we could retain sufficient
women to 12 months postnatally.

Recruitment

For the feasibility trial, we recruited from one NHS trust based in an inner-city area in the south of
England. We initially faced severe delays with commencing recruitment (around 9 months) because of
problems experienced with the recent introduction of the HRA approval process. The roll-out of the
HRA approval process had a significant impact on internal processes for dealing with review of trial
documentation and sponsor sign-off between the university and the NHS trust. Owing to the delays,
when the recruitment could commence there was a backlog of women to contact who met the trial
inclusion criteria. This meant that the recruitment rate during the first 4 months met the planned
target, with some small delays thereafter to achieving the final sample size (Figure 2).

Challenges to trial recruitment

Despite recruitment commencing well, it soon became apparent that, although we were recruiting
women with BMI scores of > 25kg/m2 at their antenatal booking, we were not recruiting any women
with normal BMI scores at antenatal booking who gained excessive gestational weight.

The original protocol was that these women would be recruited through advertising the trial at the site
via the distribution of postcards and posters. After 4 months of recruitment, and following discussion with
the TSC and CPT, a substantive ethics amendment was submitted to revise the recruitment approach for
women with EGWG. The content of postcards that clinicians were asked to hand to women who had a
normal BMI score at antenatal booking when they were around 32–34 weeks’ gestation was revised to
state that a research midwife may call the woman to discuss ‘a study of advice and support for postnatal
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weight management’; if women were not interested, they could ‘opt out’ by e-mailing the trial team.
A letter was also sent to all women identified as having a normal BMI score at antenatal booking at
around 32–34 weeks’ gestation. Other options discussed to recruit women with EGWG included asking
community midwifery teams to identify and recruit women; however, owing to high workloads, this was
not considered practicable.

Given concerns about lack of recruitment of women with EGWG and the need to ‘embed’ the revised
recruitment processes, we sought ethics approval to extend the period of participant recruitment from
6 to 8 months, which was granted. This requirement, plus the 9-month delay at trial commencement,
led to a 12-month cost-extension request to the NIHR PHR programme being made in September
2017, which was recommended for funding.

Recruitment strategies

To encourage women to attend follow-up appointments with the research midwives at the trial unit at
6 and 12 months, we offered a £10 Love2shop Gift Card (highstreetvouchers.com, Birkenhead, UK) and
pre-paid travel cards to cover bus and tube fares. We also offered women the option of a home-based
appointment with a research midwife, because for some women travelling with a baby and, in some
cases, other small children was difficult to arrange.With the support of Slimming World we were able to
offer women allocated to the control arm who completed their 12 month follow-up access to 12 sessions
(over a 14-week period) free of charge. A total of 11 women (15%) took up this offer. To prevent possible
trial contamination, women were not advised of this offer until after their 12 month contact. Women
in the intervention arm who completed their 12-week offer as part of the trial were able to continue
attending groups but had to pay the standard fee of £4.95 per week, in line with usual Slimming World
membership policy.

Three contact attempts were made to speak to women who met inclusion criteria, were sent a trial letter
and had not asked to opt out of further contact. This approach meant that women (and not those providing
their clinical care) could make decisions about participating or not participating. As recruitment took
place later in pregnancy, it also meant that women were less likely to be anxious about their pregnancies
(because routine scans and other tests would be more likely to have been completed), although ‘problems
in pregnancy’ were given as a reason by a small number of women for not wanting to participate.

In many cases, women did not contact the research team to discuss trial participation, despite the
research midwives leaving telephone or text messages. For those who were contacted and spoken
to but declined recruitment, common reasons given included lack of time, leaving the country after
giving birth and not being concerned about their weight. One initial concern was that women would
not want to participate owing to being embarrassed or upset by being contacted to consider joining a
trial of postnatal weight management. Only two out of 1132 women identified as potentially eligible
for recruitment and contacted about the trial by letter (including women with a normal BMI score
contacted by letter during the last 2 months of recruitment) complained to the trial team about being
contacted this way (note that we do not have data on how many women may not have received a copy
of the trial letter).
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Chapter 5 Feasibility trial results

Parts of this chapter are adapted from Bick et al.54 This is an Open Access article distributed in
accordance with the terms of the Creative Commons Attribution (CC BY 4.0) license, which

permits others to distribute, remix, adapt and build upon this work, for commercial use, provided the
original work is properly cited. See: http://creativecommons.org/licenses/by/4.0/. The text below
includes minor additions and formatting changes to the original text.

This chapter presents findings from the main feasibility trial analysis. Process evaluation findings are
presented in Chapter 6 and health economic data are presented in Chapter 7.

In relation to the feasibility trial analysis, data are presented on trial recruitment and retention to
12 months postnatally, baseline characteristics of the two trial arms, the trial primary outcome of the
impact of attendance at commercial weight management groups on maternal weight change from
antenatal booking to 12 months postnatally, and secondary outcome assessments including physical
and mental health, diet, lifestyle, breastfeeding, sleep and body image at baseline, 6 months and
12 months postnatally.

Recruitment, time to recruitment and retention

Between 15 November 2016 and 11 July 2017, antenatal booking data on women from one maternity
unit in an inner-city area potentially eligible to receive an invitation to join the SWAN trial were
accessed by research midwives employed at the NHS site when women were at around 28 weeks’
gestation. Of the 1132 women initially eligible to be sent an invitation letter, 835 (73.5%) were not
recruited and 59 (5.2%) were later ineligible (e.g. they went on to a premature birth); contact data on
43 women (3.8%) were missing. Reasons for not recruiting included that women were moving away,
women were not interested, letters of contact were returned unopened or there was no response to
phone calls. Of the 195 women (17.2%) who agreed to join the trial and meet the research midwives
at the recruitment (baseline) appointment, two women changed their minds prior to the appointment,
leaving 193 women recruited and randomised to the feasibility trial. The majority of women recruited
had BMI scores ≥ 25 kg/m2. Only four women recruited had a normal BMI score at antenatal booking
and EGWG at 36 weeks’ gestation.

In accordance with the prespecified protocol, all primary analysis were by ITT. We also undertook a
per-protocol analysis to consider if women who completed ≥ 10 sessions were more likely to achieve
weight loss at 12 months than women who attended < 10 sessions, did not attend any groups or were
in the control arm, and to explore any differences between women who did and did not attend follow-up
appointments with the research midwives. Consent forms were received from all 193 women; recruitment
and details of participant follow-up are presented in Figure 3.

Overall follow-up at 6 and 12 months was achieved for 81.8% and 88.6% of women, respectively.
The 6-month follow-ups commenced in June 2017, with 158 women (83 allocated to the intervention arm
and 75 allocated to the control arm) followed up. Thirty-five (18.1%; 15 allocated to the intervention arm
and 20 allocated to the control arm) of the total 193 women were lost to follow-up, a response of 82.3%.
At 6 months, women lost to follow-up included 20 women (which includes the 13 women allocated to the
intervention arm who were lost to follow-up) who could not be contacted, one woman who withdrew and
one woman who requested a postal questionnaire (rather than having an appointment with a research
midwife) but did not return it.
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The 12-month follow-ups commenced in December 2017. We did not attempt to contact women
lost to follow-up at 6 months because the objective was to maintain recruitment to 12 months.
At 12 months, and out of the 158 women, follow-up was completed on 140 women (69 allocated to
the intervention arm and 71 allocated to the control arm). A total of 18 women (11.3%) were lost
to follow-up (14 allocated to the intervention arm and four allocated to the control arm). Women lost
to follow-up included 11 women who could not be contacted, one woman who asked to withdraw from
the trial and two women who requested a postal questionnaire (rather than having an appointment
with a research midwife) but did not return it. Data from both of the women who withdrew were
included as neither woman asked for her data to be excluded. Six women who were pregnant again
at the time of their 12-month follow-up were included in analysis as per ITT.

Randomised
(n = 193)

Allocated to intervention
(n = 98)

Allocated to control
(n = 95)

Lost to follow-up
(n = 15)

Lost to follow-up
(n = 20)

Analysed for 6-month
follow-up

(n = 83)

Lost to follow-up
(n = 14)

Analysed for 12-month
follow-up

(n = 69)

Analysed for 12-month
follow-up

(n = 71)

Enrolment
Assessed for eligibility

(n = 1132)

• Moved away/not at contact address/
    could not be contacted by telephone,
    n = 835
• Not meeting inclusion criteria, n = 59
• Contact data missing, n = 43
• Initially agreed but declined to be
     randomised, n = 2

Analysed for 6-month
follow-up

(n = 75)

• Could not be contacted, n = 18
• Withdrew, n = 1
• Requested postal questionnaire
    but no reply, n = 1

Lost to follow-up
(n = 4)

• Could not be contacted, n = 3
• Woman out of country, n = 1

• Could not be contacted

• Could not be contacted, n = 11
• Withdrew, n = 1
• Requested postal questionnaire
    but no reply, n = 1

Not recruited
(n = 939)

FIGURE 3 The CONSORT flow diagram.
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Baseline characteristics

Key sociodemographic and obstetric information for both trial arms, and overall sample, are presented
in Table 3. The BMI data used for trial outcome comparisons were those recorded at women’s antenatal
booking and not those recorded at trial entry. Customised birthweight centiles were used, correcting
the expected birthweight for maternal height, weight and ethnicity and for parity, neonatal sex and
gestation at delivery using the Bulk Centile Calculator version 6.2.

TABLE 3 Baseline characteristics on all women randomised

Characteristic

Trial arm

Intervention
(N= 98)

Control
(N= 95)

Combined
(N= 193)

Maternal

Age (years), mean (SD) 32.44 (5.10) 33.06 (5.37) 32.74 (5.23)

Height (m), mean (SD) 1.64 (0.07) 1.64 (0.06) 1.64 (0.06)

Weight (kg), mean (SD) 83.77 (18.77) 80.53 (13.17) 82.17 (16.29)

Mean antenatal booking BMI score (kg/m2), mean (SD) 31.18 (6.47) 29.83 (4.11) 30.51 (5.46)

Antenatal booking BMI score (kg/m2), n (%)

< 25; no EGWG 0 (0.0) 1 (1.1) 1 (0.5)

25–29.9; no EGWG 2 (2.0) 1 (1.1) 3 (1.6)

25–29.9; EGWG 20 (20.4) 31 (32.6) 51 (26.4)

30–34.9; no EGWG 37 (37.8) 26 (27.4) 63 (32.6)

30–34.9; EGWG 9 (9.2) 18 (18.9) 27 (14.0)

≥ 35; no EGWG 14 (14.3) 11 (11.6) 25 (13.0)

≥ 35; EGWG 11 (11.2) 6 (6.3) 17 (8.8)

Ethnicity,a n (%)

White 38 (38.8) 40 (42.1) 78 (40.4)

Black 40 (40.8) 36 (37.9) 76 (39.4)

Asian 6 (6.1) 2 (2.1) 8 (4.1)

Other 14 (14.3) 17 (17.9) 31 (16.1)

IMD (centile scale), mean (SD) 0.27 (0.15) 0.28 (0.17) 0.28 (0.16)

IMD quintiles, n (%)

1 (least deprived) 2 (2.0) 2 (2.2) 4 (2.1)

2 2 (2.0) 3 (3.2) 5 (2.6)

3 11 (11.2) 15 (16.1) 26 (13.6)

4 49 (50.0) 41 (44.1) 90 (47.1)

5 (most deprived) 34 (34.7) 32 (34.4) 66 (34.6)

Infant

Gestational age at birth (weeks), mean (SD) 39.38 (1.54) 39.49 (3.36) 39.43 (2.59)

continued
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The mean maternal age was 32 years (SD 5.2 years) and the mean maternal BMI score at antenatal
booking was 30.51 kg/m2 (SD 5.4 kg/m2). Following generally recommended practice,55 we did not test
for significant differences between trial arms at baseline. More women in the intervention arm had a
mean BMI score of > 30 kg/m2 at their antenatal booking appointment. More women in the control
arm had a spontaneous vaginal birth, with twice as many women in the intervention having a planned
caesarean section. The mean gestational age at birth was 39.4 weeks (SD 2.5 weeks) and the mean
infant birthweight 3.43 kg (SD 5.0 kg).

Recruited women were more likely to live in areas of highest social deprivation, based on Indices of
Multiple Deprivation;56 however, total annual household income levels ranged widely, with around
one-third of women in both trial arms reporting a total annual income of < £30,000 and one-third
reporting a total annual income of > £60,000. The ethnicity of recruited women reflected the local
maternity population, although the proportion of women of white ethnicity recruited was slightly lower
than in the general maternity population (≈50% of women who booked for care in 2017 were of white
ethnicity), but we had a slightly higher proportion of women of black ethnicity (34% of women who
booked for care in 2017). Few women were of Asian ethnicity, reflecting the general local population.
The ‘other ethnicity’ category included women from a wide range of countries, including Brazil,
Lithuania, Portugal, Poland and Spain.

Differences in trial completion between trial arms

Differences in completion between trial arms were explored to assess, for example, if women with
obese BMI scores were more or less likely to drop out if randomised to the control arm. Trial completion
was defined as follow-up to 12 months, including useable current weight. Logistic regression was used
to investigate if dropout rates were the same in each arm, with interaction tests to check for differential
drop-out by relevant maternal characteristics (see Appendix 3, Table 22) including antenatal booking BMI
score, parity, age and IMD score. No significant differences were found (OR –2.2, 95% CI –15.2 to 10.8).

TABLE 3 Baseline characteristics on all women randomised (continued )

Characteristic

Trial arm

Intervention
(N= 98)

Control
(N= 95)

Combined
(N= 193)

Mode of birth,b n (%)

Vaginal (normal) 45 (46.4) 53 (56.4) 98 (51.3)

Vaginal (assisted) 10 (10.3) 12 (12.8) 22 (11.5)

Planned C-section 30 (30.9) 14 (14.9) 44 (23.0)

Emergency C-section 10 (10.3) 14 (14.9) 24 (12.6)

Birthweight (kg), mean (SD) 33.78 (4.98) 35.00 (5.06) 34.38 (5.04)

< 10th centile,c n (%) 14/90 (15.6) 7/89 (7.9) 21/179 (11.7)

< 3rd centile,c n (%) 5/90 (5.6) 2/89 (2.2) 7/179 (3.9)

C-section, caesarean section; IMD, Index of Multiple Deprivation.
a Ethnicity based on UK census categories.
b Data missing on three women (two allocated to intervention arm, one allocated to control arm).
c Customised birthweight centiles.
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All 193 women completed a baseline questionnaire at the trial recruitment appointment with the
research midwife after providing signed consent to enter the trial and following allocation to trial
arm. A high number of women in each trial arm completed a 6- and 12-month follow-up questionnaire.
At 6 months, 83 out of 98 women (84.7%) allocated to the intervention arm and 75 out of 95 women
(78.9%) allocated to the control arm completed a questionnaire. At 12 months, 69 out of 98 women
(70.4%) allocated to the intervention arm and 71 out of 95 women (74.7%) allocated to the control
arm completed questionnaires.

Responses to measures and items included in baseline and 6- and 12-month questionnaires showed
generally high overall completion (> 80%), with few missing items. Some items were missing or had
low completion (e.g. on extent of performing vigorous physical activity when asked at baseline; see
Proposed primary and secondary outcomes); this was possibly due to a specific question not being viewed
as relevant to the woman at time of completion.

Proposed primary and secondary outcomes

Trial outcomes reflected the need to clarify uncertainty in relation to various aspects of the trial to
inform progression to a definitive RCT. The trial was not powered to detect statistically significant
difference in primary or secondary outcomes.

Proposed primary outcome: impact of lifestyle information and commercial weight
management sessions on maternal weight at 12 months postnatally
The proposed primary outcome was maternal weight change as calculated from a woman’s BMI score
recorded at her first antenatal booking visit, which usually takes place before 12 weeks’ gestation,
and at 12 months postnatally. Antenatal weight was estimated as weight at the antenatal booking
appointment minus 1.25 kg to accommodate early pregnancy weight gain. Linear regression was
undertaken to adjust for the most powerful predictors measured pre randomisation and remove any
biases caused by chance imbalance at baseline.

An important feasibility question was whether to use the woman’s trial eligibility weight, which was
recorded at her antenatal booking appointment, or her weight as recorded at trial entry at 36 weeks’
gestation. Using the eligibility weight, the standard error (SE) of the estimated treatment effect was
1.29 kg; using the trial entry weight, the SE was slightly smaller at 1.27 kg, in line with the expectation
that weight used to define trial entry could have been subject to selection bias.

Weight loss as assessed at 12 months postnatally was greater than at 6 months (Table 4), supporting
the decision to use 12 months as the primary end point for the feasibility trial.

Secondary outcomes at baseline and 6 and 12 months: influence of lifestyle information
and weight management sessions on women’s health and health behaviour
Previous studies have shown that a number of health behaviours during pregnancy are associated with
poorer outcomes for a woman and her child. These include tobacco smoking,57 poor nutrition,58 heavy
alcohol consumption59,60 and use of illicit drugs.61–63 These are compounded by poor health behaviours
before and after pregnancy, including lack of physical exercise, having a high BMI score and not
initiating or persisting with breastfeeding.56 Secondary outcomes included a range of measures to
assess the potential for the intervention, which includes a positive lifestyle information leaflet, to have
an impact on women’s lifestyle and positive health behaviours after giving birth as assessed at 6 and
12 months postnatally. We also wanted to consider if the measures of health behaviour used were
most appropriate to inform outcomes in a future RCT, and if women would be willing to complete
these measures.
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Women’s weight reduction by > 5% and > 10% of weight at trial entry
A pre-planned subgroup analysis of the primary outcome was undertaken for women who were overweight
(BMI 25.0–29.9 kg/m2) and obese (BMI ≥ 30 kg/m2) at antenatal booking. Although differences were not
significant, there were more women with a > 10% weight reduction at 12 months in the intervention
than in control arm (Table 5). There was no evidence of an interaction effect (which would suggest that
treatment may be more clinically effective in particular groups), although this test lacks power.

TABLE 5 Weight reduction by > 5% and > 10% at 6 and 12 months postnatally

Variable

Trial arm, n/N (%)

Health ratio (95% CI)
Risk difference,
% (95% CI) p-valueIntervention Control

Weight reduction

6 months postnatally

> 5% 20/82 (24.4) 10/72 (13.9) 1.76 (0.88 to 3.50) 10.5 (–1.8 to 22.8) 0.101

> 10% 6/82 (7.3) 2/72 (2.8) 2.63 (0.55 to 12.64) 4.5 (–2.3 to 11.3) 0.205

12 months postnatally

> 5% 16/69 (23.2) 18/71 (25.4) 0.91 (0.51 to 1.64) –2.2 (–16.4 to12.0) 0.765

> 10% 9/69 (13.0) 3/71 (4.2) 3.09 (0.87 to 10.93) 8.8 (–0.4 to 18.0) 0.062

Retention of EGWG: all women

6 months postnatally 44/82 (53.7) 36/72 (50.0) 1.07 (0.79 to 1.46) 3.7 (–12.1 to 19.5) 0.650

12 months postnatally 30/69 (43.5) 33/71 (46.5) 0.94 (0.65 to 1.35) –3.0 (–19.5 to 13.5) 0.721

Retention of EGWG: women with EGWG at entry only

6 months postnatally 34/56 (60.7) 17/33 (51.5) 1.18 (0.80 to 1.74) 9.2 (–12.1 to 30.5) 0.397

12 months postnatally 24/50 (48.0) 16/34 (47.1) 1.02 (0.64 to 1.61) 0.9 (–20.8 to 22.7) 0.932

TABLE 4 Mean weights and weight changes at antenatal booking, trial entry and 6 and 12 months postnatally

Variable

Trial arm

Intervention Control Combined

Baseline

n 98 95 193

Mean estimated antenatal booking weight, kg (SD) 82.52 (18.77) 79.28 (13.17) 80.92 (16.29)

Mean weight at trial recruitment, kg (SD) 83.77 (18.77) 80.53 (13.17) 82.17 (16.29)

6 months postnatally

n 82 72 154

Weight, kg (SD) 83.24 (17.68) 81.88 (12.60) 82.60 (15.48)

Weight change, kg (SD) –7.49 (9.61) –5.38 (6.41) –6.50 (8.31)

12 months postnatally

n 69 71 140

Weight, kg (SD) 82.35 (18.41) 81.89 (14.60) 82.12 (16.53)

Weight change, kg (SD) –9.00 (8.18) –6.23 (7.07) –7.59 (7.74)

Data missing on four women.

FEASIBILITY TRIAL RESULTS

NIHR Journals Library www.journalslibrary.nihr.ac.uk

34



Self-reported and research-midwife-recorded maternal weight at 6 and 12 months
There were no differences in weight outcomes among women who self-reported their weight in 6- and
12-month questionnaires posted to the research team (and who did not receive follow-up appointments)
and women who were weighed by the research midwives. At 6 months, the effects were –1.62 kg
(95% CI –4.18 to 1.65 kg; p = 0.393) in women who had an appointment to be weighed by the research
midwife and –5.76 kg (–12.7 to 1.23 kg; p = 0.101) in the self-report group (likelihood ratio interaction
test: p = 0.390). At 12 months the effects were –2.22 kg (95% CI –4.97 to 0.53 kg; p = 0.122) in women
who were weighed at an appointment and –4.8 kg (95% CI –10.9 to 1.3 kg) in the self-report group
(likelihood ratio interaction test: p = 0.390).

Number of weight management sessions attended
At 6 months postnatally, although some women allocated to the intervention arm were still attending
sessions as part of the intervention offer, there were no detectable differences in adjusted weight
loss [i.e. a difference of 0 kg (95% CI –7.28 to 5.37 kg; p = 0.765)] between women who attended
10–12 sessions, women who had attended nine or fewer sessions and women in the control arm.
By contrast, at 12 months postnatally there was a difference in adjusted weight loss of ≈5 kg
(95% CI 1.05 to 8.93 kg; p= 0.013) between women who attended 10–12 sessions and all other women,
indicating a ‘dose effect’ response in terms of ≥ 10 sessions as recommended by Slimming World.

Dietary intake

An important issue to consider with respect to the intervention was whether or not there was the
potential to influence maternal dietary intake at 6 and 12 months postnatally from baseline. There
was considerable discussion among the trial team (which included individuals with expertise in dietetics
and nutrition) when planning the trial as to the most appropriate food frequency measure to use to
capture dietary information in a population of women during and after pregnancy. We also consulted
on this issue with Professor Siân Robinson, from the NIHR Southampton Biomedical Research Centre,
who leads a programme of work on nutrition in older age.

The DINE, developed by Roe et al.,64 is a measure of an individual’s intake of dietary fat and fibre and
was developed for use in primary care settings. It lists 19 foods or food groups, pre-scored according
to the amount of fat or fibre contained in an average portion size of the food. Scores are weighted by
daily or weekly frequency of intake of the foods, and then summed to give overall fat and fibre scores.
A decision was made to use the DINE but to slightly adapt foods listed as examples in some of the
included categories (as recommended by the developers) to include foods more likely to be used
in the local population (e.g. including ghee in ‘types of fats which may be used in cooking’ and to list
beans and pulses such as lentils as starchy carbohydrates) and popular local food brands.

The DINE results showed no differences between the trial arms in overall intake of fat, fibre or
unsaturated fat at baseline and 6 and 12 months (Table 6).

Daily intake of soft drinks

In addition to food intake, we were interested in the sort of soft drinks women drank on a usual day,
including fizzy drinks [non-diet such as Coca-Cola® (The Coca-Cola Company, Atlanta, GA, USA) and
Lucozade® (Suntory Beverage & Food Limited, Osaka, Japan)], sugar-free fizzy drinks, squash (non-diet
or sugar free/diet or sugar free), fruit juices and smoothies, given the calorific load some soft drinks
carry. Questions were developed by the trial team after discussions with Lucilla Poston, who led a
NIHR Health Technology Assessment (HTA) programme-funded study of a behavioural intervention in
pregnancy in women with obesity.20
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TABLE 6 Intake by DINE food category at baseline and 6 and 12 months postnatally by trial arm

Intake

Trial arm, n (%)

Intervention Control Combined

Fibre

Baseline

All 98 95 193

Low 72 (73.5) 67 (70.5) 139 (72.0)

Medium 16 (16.3) 20 (21.1) 36 (18.7)

High 10 (10.2) 8 (8.4) 18 (9.3)

6 months

All 83 75 158

Low 48 (57.8) 47 (62.7) 95 (60.1)

Medium 15 (18.1) 13 (17.3) 28 (17.7)

High 20 (24.1) 15 (20.0) 35 (22.2)

12 months

All 69 71 140

Low 43 (62.3) 48 (67.6) 91 (65.0)

Medium 20 (29.0) 15 (21.1) 35 (25.0)

High 6 (8.7) 8 (11.3) 14 (10.0)

Fat

Baseline

All 98 95 193

Low 60 (61.2) 65 (68.4) 125 (64.8)

Medium 25 (25.5) 22 (23.2) 47 (24.4)

High 13 (13.3) 8 (8.4) 21 (10.9)

6 months

All 83 75 158

Low 68 (81.9) 54 (72.0) 122 (77.2)

Medium 10 (12.0) 13 (17.3) 23 (14.6)

High 5 (6.0) 8 (10.7) 13 (8.2)

12 months

All 69 71 140

Low 51 (73.9) 57 (80.3) 108 (77.1)

Medium 14 (20.3) 11 (15.5) 25 (17.9)

High 4 (5.8) 3 (4.2) 7 (5.0)

Unsaturated fat

Baseline

All 98 95 193

Medium 27 (27.6) 34 (35.8) 61 (31.6)

High 71 (72.4) 61 (64.2) 132 (68.4)
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At 6 months postnatally, women in the intervention arm were more likely to be drinking diet or sugar-free
squash (OR 2.84, 95% CI 1.11 to 7.29; p = 0.029). There were no differences between the groups at
baseline or 12 months (see Appendix 3, Table 23).

Physical activity

The importance of maintaining physical activity was highlighted in the intervention lifestyle information
leaflet and is addressed in the commercial weight management programme. An important part of trial
assessment was to consider if women allocated to the intervention were more likely to participate in
physical activity than women allocated to the control arm (Table 7).

The IPAQ-SF was developed to measure health-related physical activity in general populations aged
15–64 years. It can be administered over the telephone or self-administered36,65 and has been tested and
validated in a range of different countries and populations.36 We used the IPAQ-SF, which includes seven
items, to capture data on women’s physical activity at baseline and 6 and 12 months postnatally. On
completing the IPAQ-SF scale, women were asked to consider the number of days over the previous
7 days they had undertaken vigorous activity, such as aerobics or fast cycling, and moderate activity, such
as dancing or water aerobics, and how much time they had spent walking for ≥ 10 minutes at a time.

We summarised data according to methods recommended by the developers.65 The included items provide
separate scores on the activities of interest. Deriving a total score requires summation of the duration
(minutes) and frequency (days) of these activities. Data can be presented as a continuous measure. Data on
volume of activity can also be computed by weighting each type of activity by its energy requirements as
defined in metabolic equivalents (METs) to yield a score in MET minutes, which is computed by multiplying
the MET score of an activity by minutes performed. Data that women provided were calculated as METS.

TABLE 7 Total physical activity using metabolic equivalent (MET) scores at baseline and 6 and 12 months

Time point

Trial arm, mean (SD)

Intervention Control Combined

Baseline 512.57 (210.01) 293.23 (159.04) 367.89 (227.41)

6 months 393.11 (189.19) 464.01 (388.57) 423.10 (285.86)

12 months 542.65 (381.87) 577.19 (357.65) 557.89 (366.21)

TABLE 6 Intake by DINE food category at baseline and 6 and 12 months postnatally by trial arm (continued )

Intake

Trial arm, n (%)

Intervention Control Combined

6 months

All 83 ( 75 ( 158 (

Medium 19 (22.9) 22 (29.3) 41 (25.9)

High 64 (77.1) 53 (70.7) 117 (74.1)

12 months

All 69 71 140

Medium 26 (37.7) 19 (26.8) 45 (32.1)

High 43 (62.3) 52 (73.2) 95 (67.9)
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Other data are presented in Appendix 3, Table 24, showing that low activity levels were recorded for some
items, particularly at baseline, which is not an unexpected finding. It is possible that, in many cases, the
true answer was ‘no vigorous activity’ but, because women did not record a ‘0’ against the item, it was
recorded as missing data.

Maternal mental health

Maternal perinatal mental health problems are commonly reported and a major public health concern
given the longer-term implications of poor perinatal mental health for women, their infants and their
families.66 Risk of poor maternal mental health postnatally has been reported among women with
obese BMI scores before and after their pregnancies and has been associated with postpartum weight
retention.67,68 The EPDS37 is a 10-item scale that asks women to consider how they have felt in the
previous 7 days. It is a well-validated measure of women’s risk of developing depression during and
after pregnancy, and a commonly used research tool in perinatal mental health studies.

We asked women to complete the EPDS at 6 and 12 months postnatally to see if there were likely
to be any differences between trial arms as a result of women in the intervention arm being offered
support for their weight management.

The mean EPDS scores at 6 months were 5.72 (SD 5.04) and 4.59 (SD 3.40) for the intervention and
control arms, respectively (p = 0.096), and at 12 months these were 5.19 (SD 4.96) and 4.34 (SD 3.94),
respectively (p = 0.26). An EPDS score of ≥ 12 is considered indicative of a woman’s risk of developing
depression.37 More women in the intervention arm had EPDS scores ≥ 12 than women in the control
arm at 6 and 12 months, with a statistically significant difference at 6 months only (Table 8).
Appendix 3, Table 25, shows data on all items included.

Breastfeeding intention, uptake and continuation

Breastfeeding is a public health priority for the UK, with robust evidence of benefits on shorter- and
longer-term health of women and their infants.69 The questions on breastfeeding were devised by the
trial team and aimed to explore differences between the intervention and control arms with respect to
breastfeeding as a positive behavioural intervention. There is evidence that women who have high BMI
scores are less likely to commence, continue or exclusively breastfeed than women who have normal
BMI scores (18.0–24.9 kg/m2),70,71 and breastfeeding could also support women with postnatal weight
management.3,72

Women were asked in the baseline questionnaire about their breastfeeding intentions. Those women who
answered in the affirmative were asked if they had considered how long they planned to breastfeed for,
with over half of all women saying that they hoped to breastfeed for > 6 months (Table 9). Few women
stated that they planned to only formula feed their babies. More women in the intervention arm planned
to offer their babies only breast milk, with over half of women in both groups planning to breastfeed their
babies for > 6 months.

TABLE 8 The EPDS scores ≥ 12 at 6 and 12 months

EPDS scores

Trial arm, n/N (%)

RR (95% CI) p-valueIntervention Control

6 months

≥ 12 9/83 (10.8) 1/75 (1.3) 8.13 (1.06 to 62.69) 0.01

12 months

≥ 12 6/69 (8.7) 3/71 (4.2) 2.06 (0.54 to 7.90) 0.28
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The World Health Organization currently recommends that infants are exclusively breastfed to at least
6 months of age73 to enable protective benefits to be maximised. At 6 and 12 months, women were asked
if they were still breastfeeding and, if they were, if they offered their infants other fluids in addition to
breast milk. If women had stopped breastfeeding, they were asked when they stopped.Women were also
asked if they had introduced their baby to solid foods (such as finger foods or mashed or pureed food)
and, if they had, when their baby was first introduced to solid food. At 12 months, an additional question
on ‘breast plus cow’s milk’ was included, as NHS guidance is that cow’s milk should not be introduced as a
drink before 12 months.74

At 6 months, the majority (95%) of women reported that they had commenced breastfeeding (Table 10),
reflecting the high breastfeeding uptake among the local population, which is reported as ≈90%.75

More women in the control arm were still breastfeeding at 6 months and offering their infants only

TABLE 9 Breastfeeding intention of women at baseline

Breastfeeding intention

Trial arm, n/N (%)

Intervention Control Combined

How do you plan to feed your baby?

Bottle feed (formula milk) only 1/98 (1.0) 3/95 (3.2) 4/193 (2.1)

Bottle feed and breastfeed 24/98 (24.5) 32/95 (33.7) 56/193 (29.0)

Breastfeed only 71/98 (72.4) 59/95 (62.1) 130/193 (67.4)

I have not decided yet 2/98 (2.0) 1/95 (1.1) 3/193 (1.6)

If you are planning to breastfeed your baby, how long do you hope to breastfeed?a

First 1–2 weeks 0/95 (0.0) 1/91 (1.1) 1/186 (0.5)

1–2 months 1/95 (1.1) 3/91 (3.3) 4/186 (2.2)

2–3 months 5/95 (5.3) 5/91 (5.5) 10/186 (5.4)

4–6 months 36/95 (37.9) 29/91 (31.9) 65/186 (34.9)

> 6 months 53/95 (55.8) 53/91 (58.2) 106/186 (57.0)

a Three women allocated to the intervention arm and four women allocated to the control arm did not answer
this question.

TABLE 10 Breastfeeding uptake and continuation at 6 and 12 months

Breastfeeding uptake

Trial arm, n/N (%)

Intervention Control Combined

6 months

Breastfed any time 80/83 (96.4) 70/75 (93.3) 150/158 (94.9)

Still breastfeeding 53/83 (66.3) 51/75 (72.9) 104/158 (69.3)

Breast milk (including expressed) only 30/83 (36.1) 34/75 (45.3) 64/158 (40.5)

Breast plus formula milk 22/83 (26.5) 17/75 (22.7) 39/158 (24.7)

Introduced baby to solid food 74/83 (89.2) 66/75 (88.0) 140/158 (88.6)

12 months

Still breastfeeding 29/69 (43.3) 29/71 (43.3) 58/140 (43.3)

Breast milk (including expressed) only 12/69 (17.4) 14/71 (19.7) 26/140 (18.6)

Breast plus formula milk 10/69 (14.5) 8/71 (11.3) 18/140 (12.9)

Breast plus cow’s milk 7/69 (10.1) 7/71 (9.9) 14/140 (10.0)

Introduced baby to solid food 69/69 (100.0) 71/71 (100.0) 140/140 (100.0)

DOI: 10.3310/phr08090 Public Health Research 2020 Vol. 8 No. 9

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Bick et al. under the terms of a commissioning contract issued by the Secretary of State for
Health and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in
professional journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial
reproduction should be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House,
University of Southampton Science Park, Southampton SO16 7NS, UK.

39



breast milk, including expressed breast milk. A similarly high proportion of women in both trial arms had
introduced their infants to solid food.

At 12 months, responses from women in both groups were similar and it was encouraging that over
one-third of women continued to breastfeed. Of the women still breastfeeding, some were only
offering their babies breast milk, with smaller proportions of women offering breast plus formula or
cow’s milk. All women had introduced their infants to solid foods at a mean infant age of 22.2 weeks
(SD 3.72 weeks) in the intervention and 23.4 weeks (SD 4.78 weeks) in the control.

When time of breastfeeding cessation was assessed, women in the intervention stopped breastfeeding at
a mean of 20.0 weeks (SD 14.4 weeks) after birth compared with a mean of 24.2 weeks (SD 15.9 weeks)
after birth among women in the control arm.

Maternal sleep patterns

Lack of sleep resulting in excessive fatigue is a commonly reported health issue for women who have
recently given birth.76 Sleep quality and sleep maintenance during and after pregnancy have been
associated with symptoms of postnatal depression77 and were raised by members of the Expert PPI
Group as potential contributors to women’s poor lifestyle behaviours after giving birth. Tiredness
could result in women not making healthy food choices or participating in physical activity. In terms
of feasibility, lack of sleep was understood to be an important health issue to consider.

In the absence of a specific validated postnatal measure, questions were devised by the trial team.
Findings were similar across the two groups, with the exception that women allocated to the intervention
arm were more likely to report that their infants slept through the night for 4–6 nights per week when
assessed at 6 and 12 months, although reasons for this are hard to speculate (Table 11). At 12 months,
just under one-third of women across both groups reported that their babies were not yet sleeping
through the night.

TABLE 11 Maternal mean sleep duration and infant sleep patterns at 6 and 12 months

Sleep pattern

Trial arm

Intervention Control Combined

6 months

Mean maternal sleep at night in last month, hours (SD) 5.96 (1.30) 5.87 (1.21) 5.92 (1.26)

Infant sleeping through the night (nights per week), n/N (%)

0 39/83 (47.0) 36/75 (48.0) 75/158 (47.5)

1–3 7/83 (8.4) 6/75 (8.0) 13/158 (8.2)

4–6 20/83 (24.1) 13/75 (17.3) 33/158 (20.9)

7 17/83 (20.5) 20/75 (26.7) 37/158 (23.4)

12 months

Mean maternal sleep at night in last month, hours (SD) 6.20 (1.29) 5.92/71 (1.17) 6.06 (1.23)

Infant sleeping through the night (nights per week), n/N (%)

0 19/69 (27.5) 20/71 (28.2) 39/140 (27.9)

1–3 6/69 (8.7) 10/71 (14.1) 16/140 (11.4)

4–6 21/69 (30.4) 15/71 (21.1) 36/140 (25.7)

7 23/69 (33.3) 26/71 (36.6) 49/140 (35.0)
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Tobacco smoking

Smoking during pregnancy is an important risk factor for a range of adverse maternal and infant
outcomes, including premature birth, low infant birthweight, stillbirth and placental abruption.38

Clinically effective interventions to support women to stop or reduce smoking in pregnancy and not
relapse postnatally are priorities for NHS maternity services, with evidence to date inconclusive as to
‘what works’. Drug interventions to support smoking cessation such as nicotine replacement therapy
(NRT) and e-cigarettes are not likely to be of benefit,78 although counselling, feedback and financial
incentives offered to women in late pregnancy may have some benefit.79 Studies of interventions to
support women to stop smoking in pregnancy have reported that many women who quit recommence
smoking within the first year postpartum,80 and postnatal-specific interventions have highlighted the
importance of considering other aspects of women’s lifestyles given the complexity of supporting
women to stop smoking.81

We were interested in assessing whether or not the intervention could affect other aspects of
women’s health behaviour, including tobacco smoking. Multiple-choice questions were adapted from
Mullen et al.81 because it was considered that these would generate more accurate information than
a single ‘do you smoke?’ question, although it was recognised that some women may not report or
under-report their tobacco use. Questions on NRT and use of e-cigarettes were also included; nicotine
use increases metabolism and could affect weight management, and it was possible that there could be
an increase in the use of e-cigarettes among postnatal women.

Only a small number of women in the sample reported that they smoked, in line with the local
maternity population. In the local area in 2014–15, 3% of women acknowledged that they smoked at
the end of pregnancy.82 At baseline, eight women smoked, four of whom were occasional smokers and
four of whom smoked daily (Table 12). When asked how soon after getting up these women smoked
their first cigarette, of the seven women who answered the question, one woman had a first cigarette
within 5 minutes, three within 5–30 minutes and three within 31–60 minutes.

TABLE 12 Tobacco smoking at baseline and 6 and 12 months

Tobacco smoking

Trial arm, n/N (%)

Intervention Control Combined

Baseline

Never smoked 75/98 (76.5) 62/95 (65.3) 137/193 (71.0)

Ex-smoker 19/98 (19.4) 29/95 (30.5) 48/193 (24.9)

Current occasional smoker 3/98 (3.1) 1/95 (1.1) 4/193 (2.1)

Current daily smoker 1/98 (1.0) 3/95 (3.2) 4/193 (2.1)

6 months

Never smoked 65/83 (78.3) 51/75 (68.0) 116/158 (73.4)

Ex-smoker 12/83 (14.5) 19/75 (25.3) 31/158 (19.6)

Current occasional smoker 2/83 (2.4) 2/75 (2.7) 4/158 (2.5)

Current daily smoker 4/83 (4.8) 3/75 (4.0) 7/158 (4.4)

12 months

Never smoked 56/69 (81.2) 49/71 (69.0) 105/140 (75.0)

Ex-smoker 7/69 (10.1) 16/71 (22.5) 23/140 (16.4)

Current occasional smoker 2/69 (2.9) 3/71 (4.2) 5/140 (3.6)

Current daily smoker 4/69 (5.8) 3/71 (4.2) 7/140 (5.0)
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A greater number of women in the intervention arm had never smoked. Women in the control arm
who were current smokers smoked a mean of 8.30 cigarettes per day (SD 2.89 cigarettes per day)
compared with a mean of 3.50 cigarettes per day (SD 1.73 cigarettes per day) smoked by women
allocated to the intervention arm. No women in the control arm were using NRT and one woman in
the control arm was using e-cigarettes. At 6 months, there was a very small increase in the number of
women in the intervention arm who smoked daily. Among women who smoked occasionally or daily,
women reported smoking < 10 cigarettes per day. Women allocated to the control arm smoked on
average 8.75 cigarettes per day (SD 6.29 cigarettes per day) and women allocated to the intervention
arm smoked on average 6.17 cigarettes per day (SD 5.49 cigarettes per day). One woman in the
intervention arm was using NRT, with e-cigarettes used by two women in the intervention arm and
one woman in the control arm. At 12 months, findings were similar, with women who smoked smoking
on average 6.25 cigarettes per day (SD 6.18 cigarettes per day) in the intervention and 6.33 cigarettes
per day (SD 6.22 cigarettes per day) in the control arm. No women were using NRT and five women
(two in the intervention arm and three in the control arm) were using e-cigarettes.

Alcohol consumption

Another important issue to assess was whether or not the intervention had potential to impact on
women’s alcohol consumption. In the absence of a specific measure of this outcome among pregnant and
postnatal women, we used questions from the Alcohol Use Disorders Identification Test Guidelines for
Use in Primary Care.39 Women were asked about their alcohol consumption in the previous 6 months,
including how often they drank alcohol, how many units of alcohol they drank on a typical day when
drinking and how often they had six or more units on a single occasion in the last 6 months.

At baseline, 80% of women in both groups reported not drinking any alcohol, with five women (5.1%)
in the intervention arm and two (2.1%) in the control arm reporting that they drank alcohol two to
four times per month (Table 13). At 6 months, women in the intervention were less likely to drink
any alcohol [44 women (53.0%) allocated to the intervention arm compared with 33 women (44.6%)
allocated to the control arm; a statistically significant difference (95% CI –2.719 to –0.083; p = 0.038)].
At 12 months there were no significant differences, although women in the intervention arm were
still more likely to report not drinking any alcohol or drinking alcohol only monthly or less than this.
Additional data are presented in Appendix 3, Table 26.

TABLE 13 Maternal self-rated esteem at baseline and 6 and 12 months

Maternal self-esteem

Trial arm

Intervention Control Combined

Baseline

n 98 95 193

Mean maternal self-rated esteem score (SD) 32.34 (4.13) 32.74 (3.71) 32.53 (3.92)

6 months

n 83 75 158

Mean maternal self-rated esteem score (SD) 32.84 (4.77) 33.81 (4.84) 33.30 (4.81)

12 months

n 69 71 140

Mean maternal self-rated esteem score (SD) 32.77 (4.48) 33.06 (4.84) 33.06 (4.84)
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Maternal body image

Women who have obese or overweight BMI scores are more likely to have a poorer body image than
women who have normal BMI scores. Poor body image can affect women’s willingness to participate
in physical activities and undertake positive lifestyle behaviours, such as commence and continue to
breastfeed, owing to fear such as of negative comments when breastfeeding in public.83,84 A better
body image among women who have higher BMI scores could be protective against the onset of
depression after birth, because obesity and symptoms of depression have been found to cluster
together in women.85

To assess women’s perspectives on their body image at 6 and 12 months, we used the Eating Disorders
Examination questionnaire on body image.40 The seven questions ask women about how they have felt
about their weight or shape over the last 4 weeks, using a scale of 0 to 6, and to indicate how often they
have felt that way in the last 4 weeks. On one of the subscales included at 12 months, women in the
intervention arm were more likely to report no dissatisfaction with their weight in the previous 4 weeks
than women in the control arm (p = 0.055). There were no differences between the groups in the global
score or any other subscales. Full data are included in Appendix 3, Table 27.

Maternal self-esteem

In addition to physical and mental health consequences, a range of psychosocial issues, including
decreased feelings of self-worth, can be experienced by an individual who has an overweight or obese
BMI score, with some general population studies reporting links between weight stigma and poor
self-esteem.86 To provide a measure of whether or not the intervention had the potential to affect
women’s self-esteem (feelings of worthiness), and if this differed between trial arms, we used the
Rosenberg Self-Esteem Scale40 at baseline and 6 and 12 months. The scale was developed, using data
on > 5000 adolescents attending US high schools, specifically for use as a research tool. It includes
10 questions with four options (strongly agree, agree, disagree and strongly disagree) and has a total
score of 40. A score of ≤ 15 is considered to indicate that an individual has a problem with their
esteem. The scale has been used in previous maternity care studies, including those that have
focused on aspects of postnatal maternal weight management in an ethnically diverse population.10

The scale asked women to respond to each question with the rating that best reflected their general
feelings about themselves. We found no differences in mean scores between the trial arms and women’s
self-esteem scores at any of the time points. Further data are presented in Appendix 3, Table 28.

Implications of feasibility trial findings for a future definitive trial

l Recruitment and retention strategies enabled the required sample size of women from a diverse
inner-city area to be retained to 12 months postnatally and highlighted that, although overall
approaches worked well with women with overweight or obese BMI scores at antenatal booking,
approaches to identify and recruit women with normal BMI scores who gained EGWG would need
to be reconsidered in a future trial.

l The two planned appointments with the research midwives at 6 and 12 months to complete trial
follow-up supported high rates of follow-up, high rates of completion of trial measures and a lack of
difference in drop-out rates across the groups. This should be a strategy adopted in a future trial.

l Feasibility outcomes were designed to clarify uncertainty to inform progression to a definitive RCT.
This included whether or not women’s antenatal booking BMI scores should be used as the baseline
measure to compare postnatal weight change. Trial findings support the use of antenatal booking
BMI score as the baseline comparison, given the potential selection bias that use of a woman’s BMI
score at trial entry could introduce.
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l The primary outcome was difference between the trial arms in women’s weight, as measured from
antenatal booking to 12 months postnatally. Findings support use of a 12-month primary end point
in a future trial.

l The intervention included specific dietary support offered to women allocated to the intervention
arm as part of the Slimming World programme. For a definitive trial, consideration should be given
to identification of a more appropriate measure of dietary intake that reflects the healthy eating or
nutritional content recommended as part of a trial intervention.

l Given a lack of change in other important public health areas of interest such as breastfeeding,
tobacco smoking and drinking alcohol, when developing a definitive trial specific consideration
should be given to priority public health needs in the local population to be targeted. This would
enable measures to be more appropriately tailored to capture improvements in outcomes
of interest.

l As findings showed minimal differences in outcomes between the trial arms (the trial was not powered
to detect change), consideration should be given in a future trial to extending the intervention offer to
enable any lifestyle changes to be ‘embedded’ and any subsequent changes in positive health behaviour
outcomes to be detected (see the findings presented in Chapter 6).
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Chapter 6 Findings from the process
evaluation

Parts of this chapter have been reproduced from Taylor et al.87 This is an open access article
distributed in accordance with the Creative Commons Attribution 4.0 Unported (CC BY 4.0)

license, which permits others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given, and indication of
whether changes were made. See: https://creativecommons.org/licenses/by/4.0/. The text below
includes minor additions and formatting changes to the original text.

This chapter presents the findings from the process evaluation element of the trial. The process
evaluation sought to address objective 4: to assess the acceptability of the intervention and trial
procedures. This chapter is organised according to the four specific aims; these are to assess:

1. the acceptability of the intervention and how the intervention was experienced by women, including
views on timing of commencement

2. probable variation in groups attended by women (day/time; whether or not women changed
groups/consultant)

3. the timing and sources of additional weight management support, including risk of contamination
4. the acceptability of trial processes and procedures.

The methods are described in full in Chapter 4. These aims were met through the use of questionnaire
data (6 and 12 months), semistructured interviews and data provided by Slimming World.

Questionnaire

The overall response rates at both time points for both trial arms were high (at least 70% responded)
(Table 14; see Chapter 5). At both time points, there were two open-ended questions about attendance at
the commercial weight management group for women allocated to the intervention arm (‘If you left any
weekly sessions before the end, could you say why?’ and ‘How useful did you find the weekly sessions?’). At
least one of these questions was answered by each woman who attended at least one session. For women
who did not attend any sessions there was a question asking them to explain their choice not to attend.

Interviews

Of the 17 women invited to participate in interviews immediately following the intervention, 13 agreed
to participate. At 12 months postnatally, consent was received from all (n = 16) women allocated to the
intervention arm approached to participate, though only nine completed an interview at this time point
(six of whom also participated in 6-month interviews; Table 15). A total of 12 women allocated to the
control arm provided written consent to participate, of whom eight completed an interview (Table 16).

TABLE 14 Number of responses to the 6- and 12-month questionnaires

Trial arm (N)

Questionnaire, n (%)

6 months 12 monthsa

Intervention (98) 83 (85) 69 (70)

Control (95) 75 (79) 71 (75)

a The 12-month questionnaire was sent only to women who had completed the 6-month questionnaire.
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TABLE 15 Interview sample characteristics: intervention arm

ID

Interview
time point(s),
months

Demographic
characteristics

Antenatal booking
BMI score, kg/m2

(category)

Antenatal
booking
weight, kg

Weight gain at
36 weeks, kg

Age of baby
at start of
SW, weeks

Weight change, kg Number of
sessions
attended6 months 12 months

0–5 sessions attended

Crocus 6 Aged 26 years, white
European, primigravid

26.30 (OW) 75.2 12.6 – 82.8 G 86.6 G 0

Marigold 12 Aged 32 years, black British,
multigravid

28.00 (OW) 72.5 7.5 – 72.0 L 70.0 L 0

Anemone 6 and 12 Aged 32 years, white
European, primigravid

28.30 (OW) 69.4 13.7 12 72.2 G 72.1 G 1

Iris 6 and 12 Aged 32 years, black African,
primigravid, pregnant again
at 12 months

29.30 (OW) 76.8 3.4 12 83.6 G 81.2 G 1

Daisy 6 Aged 30 years, white
European, missing parity

26.71 (OW) 70.1 11.7 8 73.4 G Withdrew 3

Allium 12 Aged 35 years, white
European, multigravid,
EGWG

24.20 (normal) 54.0 18.2 12 61.2 G 59.0 G 3

6–9 sessions attended

Daffodil 6 Aged 29 years, black British,
primigravid, achieved her
target

25.70 (OW) 75.5 4.7 13–14 62.4 L Missing 7

Hyacinth 6 Aged 20 years, white British,
primigravid

38.74 (OB) 96.7 10.3 16 107.0 G 110.4 G 7

Lavender 6 Aged 38 years, white British,
primigravid

28.10 (OW) 81.2 14.6 9 82.0 G 80.8 L 9

Aster 12 Aged 42 years, white,
primigravid

46.00 (OB) 130.6 0.6 16 133.4 G 133.4 G 6
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ID

Interview
time point(s),
months

Demographic
characteristics

Antenatal booking
BMI score, kg/m2

(category)

Antenatal
booking
weight, kg

Weight gain at
36 weeks, kg

Age of baby
at start of
SW, weeks

Weight change, kg Number of
sessions
attended6 months 12 months

≥ 10 sessions attended

Amaryllis 6 Aged 41 years, white British,
multigravid

36.57 (OB) 102.0 12.4 16 100.6 L 103.4 G 11

Azalea 6 Aged 31 years, white British,
primigravid

30.05 (OB) 94.8 7.4 12 89.0 L 93.9 L 11

Heather 6 and 12 Aged 37 years, white British,
primigravid

27.50 (OW) 79.8 7.6 ≥ 16 75.8 L 77.2 L 12

Hibiscus 6 and 12 Aged 39 years, white Irish,
multigravid

28.70 (OW) 79.5 5.7 10 77.2 L 79.8 G 10

Orchid 6 and 12 Aged 38 years, white
European, primigravid,
continued with SW

27.60 (OW) 75.2 17.8 8 76.4 G 71.5 L 10

Violet 6 and 12 Aged 28 years, black British,
multigravid, continued with
SW

32.20 (OB) 104.5 2.5 12 90.9 L 87.0 L 11

G, gained since antenatal booking weight; L, lost since antenatal booking weight; OB, obese; OW, overweight; SW, Slimming World.
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As outlined in Chapter 2, women were purposively selected to encompass those who attended the
recommended number of sessions (≥ 10) and those who did not, those who lost weight and those
who gained, and variability in demographic factors such as ethnicity and parity.

Acceptability of the intervention and how the intervention was
experienced by women

Quotations throughout have been anonymised by providing each woman with a pseudonym ID (i.e. a flower).
Quotation attributions contain the ID, number of sessions attended (if allocated to the intervention arm),
weight change from antenatal booking and the time point (i.e. 6 or 12 months) at which data were provided
via interview or questionnaire, and may contain BMI score at antenatal booking.

Attendance
Of the 98 women assigned to the intervention arm, and according to Slimming World records,
46 women (47%) attended at least one session and 52 (53%) did not did not attend any sessions.
Of the women who attended at least one session, 19 (41%) attended 10–12 sessions and 19 (41%)
attended only one to five sessions (Figure 4). Among those attending, the mean number of sessions
attended was 6.74 (SD 3.94). Two women recorded as not attending any weight management sessions
were found by the research team to be anomalies. Data could not be found by Slimming World for one
woman who reported attending 12 sessions, and a second woman who reported going to a first session
stated that she was not able to join the group owing to requiring information about her weight that
she did not have (see Non-attendance for further details). The denominator is therefore 46 when based
on data provided by Slimming World and 48 when based on questionnaire data.

TABLE 16 Interview sample characteristics: control arm (all interviewed at 12 months)

ID
Demographic
characteristics

Antenatal
booking BMI
score, kg/m2

(category)

Antenatal
booking
weight, kg

Weight gain at
36 weeks, kg

Weight change, kg

6 months 12 months

Beech Aged 36 years, white,
primigravid

26.30 (OW) 60.9 10.9 56.2 L 55.0 L

Pine Aged 40 years, white,
primigravid

32.30 (OB) 87.0 4.6 83.3 L 79.3 L

Birch Aged 35 years, white,
multigravid

27.80 (OW) 77.5 10.9 80.4 G 83.7 G

Ash Aged 40 years, black,
multigravid

29.00 (OW) 72.5 9.5 84.0 G 76.0 G

Chestnut Aged 45 years, white,
primigravid

25.30 (OW) 60.0 7.2 62.8 G 58.4 L

Maple Aged 41 years,
black African,
multigravid

27.20 (OW) 72.9 3.1 78.2 G 76.0 G

Rowan Aged 32 years,
South Asian,
primigravid

24.91 (normal) 72.2 Missing 81.0 G 71.0 L

Willow Aged 34 years, white,
primigravid

29.90 (OW) 81.5 15.7 86.0 G 82.6 G

G, gained since antenatal booking weight; L, lost since antenatal booking weight; OB, obese; OW, overweight.
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In the intervention arm, the 12-month questionnaire was completed by 62% of women (32/52 women)
who did not attend any sessions and by 80% of women (37/46 women) who did attend Slimming World:
17 women who attended ≥ 10 sessions, seven women who attended six to nine sessions and 10 women
who attended one to five sessions. Both of the women who attended Slimming World but did not have
their data recorded by the organisation responded to both the 6- and 12-month questionnaires.

Non-attendance
Of the 52 women who did not did not attend any weight management sessions, 39 (75%) provided
a reason for this in the questionnaire. Women offered several key reasons, most of which related to
‘opportunity’ issues within the COM-B framework (see Chapter 2). The most common barrier reported
was finding time to attend; more than half of women who responded indicated that their circumstances
did not allow them time to attend groups. Several explained that looking after their baby took up all
their time or energy:

Difficulty with child care and generally getting to grips with being a new mum was more important.
Snapdragon, lost 12.8 kg, 12 months

Some specified that breastfeeding on demand made it difficult to make time, others related that they
were looking after older children and several mentioned that they had no child-care support to enable
them to come:

I chose to breastfeed on demand so I would not have been able to attend any scheduled sessions easily.
Rose, gained 12.0 kg, 12 months

The timing of sessions in the evening, when children were going to bed, was an additional limiting factor
for a few women. Two participants commented that the groups were offered too soon after having
their baby, and both indicated that 6 months post partum would have been more suitable for them
[see Accessibility of the intervention (physical opportunity), Timing of commencement of the intervention].

Women also identified circumstantial and social factors that meant that they did not have the
opportunity to attend. Several women said that their babies were unwell or that they themselves had
physical or mental health problems after the birth that prevented them from attending. Furthermore,
there were two cases where the women were not enrolled in the programme on time, reporting that
there were administrative errors by Slimming World. Other reasons included, as reported by one
woman, that as a non-native English speaker she was not confident enough to attend, and, as reported
by a few women, that they were either out of the country for a prolonged period of time or had moved
away from the city. Only a small number of women in this group found that the groups were difficult
to access in terms of location.

1 – 5
6 – 9
10 – 12

Number of sessions41%

17%

41%

FIGURE 4 Slimming World sessions attended by women allocated to the intervention group who attended ≥ 1 session
(n= 46).
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Together with these ‘opportunity’ factors that presented barriers to participation, there were also
several ‘motivational’ factors highlighted. Some women felt that the weight management group was
not suitable for them: they did not feel motivated to lose weight or they lacked confidence in the
effectiveness of the intervention. Some were happy with their weight or felt they had already managed
to lose enough; one joined an online weight management group that she found helpful and very
convenient to access and another decided not to participate because she did not agree with Slimming
World’s approach (i.e. minimising fat consumption), misunderstanding that this could mean that the diet
allowed high-sugar foods:

Slimming World is based around minimising fat consumption within the diet. I don’t think it is healthy to
completely remove a food group from the diet. I also strongly disagree with 0%-fat products as their sugar
content is very high and this has its own problems.

Freesia, lost 2.6 kg, 12 months

Finally, one participant appeared to interpret the trial as being targeted at losing pregnancy weight
gain, perhaps not recognising that she had an overweight BMI score (27 kg/m2) at the start of her
pregnancy. She felt very strongly that the weight management offer was not targeted at new mums
and therefore was not relevant to her:

When I called to make the first appointment it became clear that Slimming World was targeted at
overweight people rather than new mothers. I was asked whether I would be comfortable with people
cheering if I’d lost weight, which made me think I had done something wrong rather than have a child!
And also that the programme was targeted to teach me how to eat better, for example by using olive oil
and not eating ready meals, which I’d never done. So it sounded more like something for unhealthy people
with bad habits, not new mums.

Lily, lost 6.5 kg, 12 months

Views on the weight management intervention
Analysis of the questionnaire and interview data resulted in the identification of five key themes
describing women’s experiences of the groups. Each of these is described and evidence mapped against
the COM-B domains (Table 17). Themes demonstrate how women perceived and understood the
intervention and highlight the salience of factors that may facilitate or act as barriers to uptake and
engagement. Each is considered in turn in this section.

Weight loss aspirations
Most women interviewed expressed aspirations for weight reduction and positive lifestyle changes as
reasons for deciding to participate in the trial. However, the strength of these aspirations varied across
the sample. Aspirations were often related to whether or not they saw weight loss as a priority after
birth and to women’s personal evaluations of their weight.

Women who completed the programme by attending ≥ 10 sessions, and most women who attended
between six and nine sessions, acknowledged that they had an overweight BMI score and attributed
their weight gain to ‘comfort eating’, ‘eating too much’, or ‘eating rubbish’. Some talked about gaining
weight during pregnancy whereas others talked about having struggled with weight for a long time
during their lives. All expressed a desire to lose weight, some talked about wanting to break ‘unhealthy’
dietary habits to gain a ‘sense of control’ and others talked about gaining weight during pregnancy or
wanting to get back to their pre-pregnancy weight. All were overweight at the start of their pregnancies
and had gained 3–18 kg during pregnancy. They were keen to take part and felt that the programme
would be beneficial:

I guess I got into the routine of comfort eating and putting on more weight. I thought that if I didn’t take
this opportunity I would have really been at a loss, so it would benefit me.

Violet, 11 sessions, lost 17.5 kg, 12 months
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I’ve tried SlimFast® [SlimFast, Palm Beach Gardens, FL, USA], I’ve tried Juice Plus+® [Natural Alternatives
International, San Macros, CA, USA] and I’ve tried Weight Watchers [WW International, Inc., New York,
NY, USA]. I’ve previously tried Slimming World. There was a lot . . . I’ve always been overweight. I thought
it might have been a bit easier to lose weight after having a baby. I was told by quite a lot of people and
I was quite excited to try it to see if it would work.

Hyacinth, seven sessions, gained 13.7 kg, 12 months

By contrast, for women who attended six to nine sessions but had gained weight at 6 months postnatally,
or those who attended fewer than six sessions, adapting to life with a new baby in those early months was
seen as more of a priority than weight management. One woman who attended six sessions acknowledged
that she had an overweight BMI score but did not consider weight management to be a priority; her
priority was to acclimatise to life with a new baby and her concern was her postnatal mental health and
overall fitness and well-being, but not weight loss specifically. Therefore, she felt that the intervention did
not address her particular needs:

There wasn’t a holistic approach in terms of the intervention, it was just, ‘right, you’ve got a baby and
3 months to get rid of the weight’. It felt a little disconnected. For me, 3 months into having had a baby,
I wasn’t standing there thinking I’ve got to lose the weight. I was standing there thinking, ‘wow, how do
I reacclimatise and recalibrate my life to accommodate this little person?’ So I think it was too early and
again I don’t think it was the right intervention.

Aster, six sessions, gained 2.8 kg, 12 months

TABLE 17 Summary of themes derived from interview data

Themes COM-B domain(s) Subthemes or descriptions

Weight loss aspirations Motivation Reasons for participating in the trial; personal evaluation of
weight and reasons for overweight

Beliefs and expectations Motivation
(psychological capability)

Previous weight management experiences and fit of
intervention or weight management through diet with weight
loss beliefs

Understanding and
implementing the
intervention

Motivation
(psychological and
physical capability)

Implementing the Slimming World programme: ease of
implementation – evidence of changes made and dietary
planning; views about sustainability of the Slimming World
programme; motivating factors (e.g. reinforcement)

The social context Opportunity (social
opportunity) and
motivation

Group identification and support: women’s views about group
support and their personal comparison of themselves in
relation to others attending the group

The consultant–participant relationship: quality of support
and interaction with consultant; personalisation of support
(e.g. needs and circumstances as new mothers understood or
considered)

Social support (partners and others)

Accessibility of the
intervention

Opportunity (physical
opportunity)

Timing of commencement of the intervention

Group attendance (location, convenience, changing groups,
joining Slimming World)

Continuation beyond intervention (facilitators/barriers)
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Women seemed less aware of having overweight BMI scores at antenatal booking and focused more
on evaluating their weight on the basis of pregnancy weight gain. In this context they did not consider
themselves to have an overweight BMI score:

I didn’t gain too much weight during pregnancy. Compared with the people who are at [name of Slimming
World group], I really was the slimmest there. The people who are at the group really needed help, you
could tell, it’s quite a big difference between me and them.

Anemone, one session, gained 2.7 kg, 12 months; BMI score at antenatal booking 28.3 kg/m2

I’m not too much on the big side. When I was pregnant the body changed and I didn’t add too much
weight . . . but I think I just wanted to be able to get back to my shape, post pregnancy . . . I’ve never been
overweight. I’ve just always tried to maintain a healthy [lifestyle], tried to eat healthy and tried to keep fit
as much as I can.

Iris, one session, gained 6.8 kg, 12 months; BMI score at antenatal booking 29.3 kg/m2

Beliefs and expectations (motivation: psychological capability)
In interviews, most women described long histories of weight issues and prior experience of successful
and unsuccessful attempts at weight loss (including weight loss to conceive or for occasions such as
weddings or holidays). Previous attempts involved adopting a variety of strategies, most notably some
form of exercise, and for some women adopting short-term ‘diets’ such as the SlimFast Plan® (SlimFast) or
the ‘cabbage soup diet’. Three women also had prior experience of commercial weight loss programmes:
Slimming World,Weight Watchers and the LighterLife® programme (LighterLife UK Ltd, Harlow, UK).

Interviews revealed that women’s previous experiences of weight loss and their beliefs about postnatal
weight management influenced how they perceived the intervention and in particular their perceptions
of its efficacy.

Women who completed the programme, and the one woman who attended seven sessions and reached
her target weight, acknowledged that previous attempts had provided them with only short-term benefits
in relation to weight loss or that their attempts either through diet or exercise had been unsuccessful.
They were often surprised to learn about the role of diet and exercise in weight management, and
attending sessions and losing weight facilitated a change in previously held beliefs:

I’ve gone on various diets but half-heartedly, and I’ve always done it though exercise and worked extra
hard on the exercise side. So it’s a kind of revelation that it’s 90% food and 10% exercise, which is what
I learnt at Slimming World. I knew that it was about being aware of what you are eating and how that
can help you lose weight and also how you add exercise into the mix . . . Seeing five and a half pounds’
loss in the first week confirmed it would work. I am proud of myself.

Heather, 12 sessions, lost 2.6 kg, 12 months

At 12 months these women reflected on and described once again about learning about the role of
diet and exercise in weight management as key, even if they had gained weight since completing
the programme:

One thing I learnt at Slimming World is that diet is more important than exercise. Exercise alone is not
going to lose the weight and the impact of cutting out calories in your diet is much bigger than going
to the gym. When I was at university I was very active and did lots of sports and I couldn’t understand
why I was still overweight. When I look back now to what I ate and drank at university, it’s no wonder.

Hibiscus, 10 sessions, gained 0.3 kg, 12 months
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Their beliefs in the intervention were strengthened as they felt that it was safe and relevant to their
needs as breastfeeding mothers:

They’ve got a handout for breastfeeding and pregnancy, so you know that the diet is safe to be on and
they’ve obviously done their research.

Azalea, 11 sessions, lost 1.8 kg, 12 months

In the questionnaire, two further women who had attended ≥ 10 sessions indicated that the intervention
had increased their knowledge and skills: ‘I still go off track but then I just go over the programme myself
at home’ (Lotus, 10 sessions, lost 8.1 kg, 12 months); ‘Learnt a lot of substitutes and better choices of
cooking foods’ (Gardenia, 11 sessions, lost 1.7 kg, 12 months). Two women mentioned the psychological
benefits of attending a weight management group: ‘It made me feel like I had control back over my body’
(Azalea, 11 sessions, lost 1.8 kg, 12 months); ‘It’s been amazing for my self-confidence returning to work’
(Cyclamen, 12 sessions, lost 9.8 kg, 12 months). Both of these women lost weight over the course of
the trial and said that the intervention was effective; one still attends Slimming World, and the other
stopped for financial reasons.

By contrast, women who attended fewer than six sessions and gained weight tended to be more
mistrustful of the intervention. One area of concern was their perception that the programme failed
to prioritise exercise. One woman who had previously managed her weight by attending Zumba®

(Zumba Fitness, LLC, Hallandale Beach, FL, USA) classes commented on the lack of exercise as
affecting her motivation to continue:

I just felt there should also be an activity, there wasn’t any exercise classes or anything like that and
maybe that side of things didn’t attract me . . . I would have also been quite motivated for me to try and
go back if I knew that maybe there was some form of exercise class that would be involved in the session.

Iris, one session, gained 4.4 kg, 12 months

Two women commented on this aspect in their questionnaires too. One stated that she ‘did not agree
with some of the information regarding exercise’ (Poinsettia, one session, gained 1.8 kg, 6 months) and
another that the diet ‘was not geared towards people who train . . . was convoluted – prefer to focus
on exercise’ (Poppy, two sessions, lost 7 kg, 12 months).

Another area of concern was the perception that Slimming World was about marketing their own
products and promoting the consumption of artificial sweetener, which did not fit in with the beliefs
of one woman who attended one session. She was sceptical about the focus of the plan and about the
group’s intentions:

I didn’t know what to expect and I was hoping for activity and not just sitting on a chair and encouraging
ourselves. I’m well educated in how to lose weight. I didn’t like the idea of having allowable ‘syns’ [points].
I saw they had some boxes [products] with allowable syns which were basically sugar . . . Everything was a
Slimming World product; it was mass advertising for their products. So I was sceptical about that and the
intentions as well.

Anemone, one session, gained 2.7 kg, 12 months

Several women who attended between six and nine sessions were mistrustful for a number of other
reasons, most notably their belief that the plan was unsuitable for women who were breastfeeding.
There was a general misconception about the need to eat fat in order to breastfeed. A woman who
had previously attended a LighterLife weight management programme commented that she had been
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sceptical about the ethos of the plan and its promotion of sugar-free food, which she felt was not good
when breastfeeding:

I was quite disappointed and quite shocked . . . I was expecting it to be quite advanced ideas, which was
the LighterLife stuff, which was you look at your relationship with food. I found I was eating a lot of
sugar-free stuff, which I didn’t like very much breastfeeding. Knowing that . . . it’s quite a low-sugar,
low-fat diet. I was also really reluctant to cut my fat levels down too much so I still tried to keep in
some full-fat milk and I would still eat more fatty avocados and stuff like that . . .

Lavender, nine sessions, lost 0.4 kg, 12 months

In questionnaire responses from those who had attended < 10 sessions, although two women thought
that the advice they received in the weight management group was ‘reasonable’ and ‘common sense’
(Sunflower, two sessions, lost 2.4 kg, 6 months), two noted that it was targeted more at people with
‘no healthy eating knowledge’ (Bluebell, three sessions, lost 5.4 kg, 12 months) and that consequently
they had not benefited as much: the sessions had ‘not improved my health all that much as I already had
some knowledge of healthy eating and exercise’ (Geranium, three sessions, gained 9.9 kg, 12 months).
One woman who was also interviewed, and who described the role of exercise in the programme as
a barrier, indicated in the questionnaire that she had only partially followed the advice given at the
sessions as she found it challenging: ‘some interesting advice, which I took on board, but struggle to
plan diet and follow through’ (Allium, three sessions, gained 5.0 kg, 12 months).

Understanding and implementing the intervention (capability and motivation)
Capability in relation to understanding and being able to apply the Slimming World programme
appeared to have a dose response effect: the more sessions women attended, the more they appeared
to understand the plan and were able to incorporate it into their daily lives.

Women who completed the programme, and one woman who attended seven sessions and reached
her target weight, described changes they had made to their eating habits and physical activity. These
included walking more or participating in BuggyFit® (Shabbington, UK) classes with babies as well as
dietary changes such as reducing cereal or bread consumption and replacing oil with low-fat sprays.
They commented that adopting the plan was ‘easy’ and ‘uncomplicated’ (Begonia, 10 sessions, gained
6.3 kg, 12 months):

Slimming World was a lot easier in terms of a lot more practical for life. I liked the fact that you could
have the syns, so you don’t feel guilty having them if you’ve had a terrible day, or whatever, so I liked
that. Not having to weigh food makes a big difference.

Amaryllis, 11 sessions, gained 1.4 kg, 12 months

Some felt that that the plan reflected what they were already eating, but they had made some
adaptations including changes to cultural foods. Others talked about specific Slimming World recipes
that they found useful, e.g. Diet Coke® (The Coca-Cola Company) chicken, or using their syns when
making adaptations to recipes:

It was very easy actually. I was actually quite surprised that a lot of the foods that I was eating I was
able to continue eating. I’d have to make adaptions to the sizes or fat-free versions but all in all a lot of
the meals that I could prepare are meals that I was used to making at home. It’s just making those little
tweaks. I could still cook the barbecue chicken if I wanted to but obviously I’d have to syn the barbecue
sauce or adapt to a Diet Coke chicken. I tried to stay away from the fried food. I can just bake the
chicken instead of frying it.

Violet, 11 sessions, lost 17.5 kg, 12 months
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Women also talked about planning meals and using online resources and the Slimming World software
application (app) to help them make better decisions and choices. They attributed gains in weight to
straying from the plan. However, they saw the plan as something that they could return to when this
happened.Women also described the plan as unrestrictive and something that promoted empowerment
and a sense of belief and control and fitted well into postnatal life:

I also knew why I’d gained; it was always the weeks when I’d gone out or eaten something that I knew I
shouldn’t. I was aware of that. There were some weeks where it was like a birthday or there was something
going on, but it just gave me that element of control. It was just very empowering, it was very much like,
‘you can do this. There is loads of food that is available for you to eat, you are not restricted in any way’. It
honestly didn’t feel like a diet . . . If I was breastfeeding, I could just stand up and get a Babybel® [Bel Group,
Paris, France] and there were things I could pre-make and just have ready for myself so I could still do the
diet but still be looking after a newborn when you are tied to the sofa. It was nice to think, ‘yes, but I am not
eating biscuits, I’m not out of control’.

Azalea, 11 sessions, lost 1.8 kg, 12 months

Women in this group also saw the plan as sustainable and a lifestyle change:

It felt to me to be sustainable, not a harsh diet that I was only going to do for a few weeks. I was still
enjoying myself and enjoying my food and I was still losing weight, so that was very motivating.

Hibiscus, 10 sessions, gained 0.3 kg, 12 months

However, at her 12-month interview, this same woman described some difficulties with implementing
the plan beyond the intervention period without the support of attending the group and continued use
of the Slimming World app:

It’s easier to let yourself off the hook when nobody is checking up on you. At the time it was easy enough
and I’ve been trying to keep going with some of the basic principles. One thing I used to use a lot is the
app and it had a syn calculator but once your membership lapses you don’t get to access it anymore.
Just to continue to have access to the app resources would have been helpful.

Hibiscus, 10 sessions, gained 0.3 kg, 12 months

Women were motivated by what they perceived as the wider benefits of adopting the plan, including
benefits that they could pass on to their baby in relation to nutrition and that helped them to stay
healthy to look after their baby. These women continued with Slimming World beyond the trial
intervention period:

For me it was better because I knew that I was having more healthy foods, so having spinach and stuff
like that incorporated into my baby even more. I know that my baby was benefitting from that.

Violet, 11 sessions, lost 17.5 kg, 12 months

Adopting the plan was also seen as beneficial to addressing other health issues, for example
hypertension:

I think with this where I am is the high blood pressure and I’m an older mum, it took me 15 years to have
her, so I want to enjoy this. I don’t want to be ill and having to go to the doctors and worry about my
blood pressure. I’m off the pills completely now.

Orchid, 10 sessions, lost 3.7 kg, 12 months
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Women in this group were motivated by seeing a positive difference in their weight and being weighed
every week to keep them on track. In this context, women talked about their sense of accountability
throughout the active intervention period; this included accountability to the group and to themselves,
which had a motivating effect:

Also for me knowing that I have to go in and get weighed and knowing that it would get told to everyone
whether I’d gained or lost kind of gave me that little check to stay on top of it.

Daffodil, seven sessions, lost 13.0 kg, 6 months

The weighing keeps you on your toes like ‘oh I’ve got to weigh in’ and you want to do well and you get in
a little competition with yourself.

Orchid, 10 sessions, lost 3.7 kg, 12 months

Four women from this group were followed up at 12 months, two of whom had continued with
Slimming World beyond the intervention period. They all talked about continuing to implement the
principles they had learnt through attending the programme, although not having access to the
Slimming World resources made it more difficult to stay on track and resulted in weight gain for
women who were no longer attending. However, all women described a healthy diet as incorporating
the key principles of the weight management intervention, which they could use moving forward:

A healthy diet is the one that I think a lot of the recipes at Slimming World give you. I do like a lot of
naughty things but I think interspersed with, you pull out these tools out of your toolkit when you need
to. It was a really really good thing to do.

Heather, 12 sessions, lost 2.6 kg, 12 months

Three further women who had attended ≥ 10 sessions also mentioned similar themes in the questionnaire
response. One noticed the impact on her health [‘health has definitely improved; weight loss has noticeably
improved my fitness’ (Cyclamen, 12 sessions, lost 9.8 kg, 12 months)], a second commented on lifestyle
change [‘improve healthy lifestyle choices’ (Azalea, 11 sessions, lost 1.8 kg, 12 months)] and a third
mentioned the impact on her family [‘the advice was very easy to follow, even used on kids dinners,
and I lost over 1.5 stones and felt good’ (Pansy, 10 sessions, lost 4.5 kg, 12 months)].

Despite not attending the full programme, four women who had attended six to nine sessions and
completed the questionnaire indicated that they too had learned to eat a healthier diet and how to have
a healthier lifestyle, although two of these admitted to only partially following the advice given. A similar
pattern was found with the interviewed women who attended six to nine sessions and gained weight:
they described following the plan as difficult and commented that they had not made significant changes
to their eating habits. For several women in this group, reluctance to fully implement the plan was related
to beliefs about the efficacy of the intervention [see Beliefs and expectations (motivation: psychological
capability)] and physical capability (i.e. the ease of following the plan, and for some, the physical
opportunity in relation to timing of the intervention):

Knowing that . . . it’s quite a low-sugar, low-fat diet. I was also really reluctant to cut my fat levels down
too much so I still tried to keep in some full-fat milk and I would still eat more fatty avocados and stuff
like that . . . I just took the free food and went with it without actually counting syns . . . I am not
convinced that sticking to the plan would actually help me maintain longer term.

Lavender, nine sessions, lost 0.4 kg, 12 months

For several women, knowing that they had gained weight (e.g. owing to holidays) affected their
motivation to attend sessions:

When you know you are not losing weight then you are less likely to go. I think I didn’t go the week after
the holiday because I know I’m not going to lose, so I missed the holiday week and the week after.

Lavender, nine sessions, lost 0.4 kg, 12 months
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Two women, despite not attending many sessions, reported in the questionnaire that they had learned
new skills that could help with their weight loss: ‘Learnt a lot, how to eat healthy, mix food types, etc.
I know what I need to do’ (Carnation, three sessions, lost 4 kg, 12 months); ‘Slimming World has taught
me to eat smarter; when I go back to work I would definitely like to try their recipes’ (Stock, one
session, gained 4.1 kg, 12 months).

The social context (social opportunity/motivation)
The social context of being part of a group-based intervention was a key factor influencing how
women perceived the intervention. There were two prominent subthemes: (1) perceived group identity
and the group support approach and (2) the role of the consultant. A third theme relating to the wider
social context – social support from partners – was also identified.

Group identity and the group support approach
Most of the interviewed women who completed the programme, and one who attended seven sessions
and achieved her weight loss goal, had very positive views about their weight management group, in
terms of both the other members attending and how the intervention was delivered. Several described
group members as welcoming, friendly and accepting of them bringing along their baby, including
sometimes offering practical help when they attended. Contact with other members afforded women
with a safe, affirming, supportive and low-pressure environment where they felt comfortable to attend
and share their experiences:

It’s that low-pressure, comfortable, happy environment that you are invited into, a hotchpotch of grannies
and mums . . . Yes, it’s not just losing the weight, it’s everything that goes with it and I think that’s the
Slimming World thing almost. It’s a strange club that you get invited to.

Heather, 12 sessions, lost 2.6 kg, 12 months

Drawing inspiration from others was often seen as motivating, particularly when women felt they
were struggling:

The main thing is that it gives me the motivation to keep going. And seeing other people have up and
down days, it wasn’t so bad when I had my up and down days. I think it was more just drawing from the
inspiration of how much weight some of the other members had lost.

Violet, 11 sessions, lost 17.5 kg, 12 months

For some women, attending groups provided them with additional social benefits, for example feeling
connected to others and making new friends and consequently feeling part of a community:

I was positively surprised how much the group was supportive and I’m also new in the area so it was a
really good way to meet people, like meet new mums. I keep bumping into members in the supermarket
and in the park exercising, enjoying the social side of things. I felt part of a little community and the
ladies were all very welcoming. It was a bit like going to meet some mates at the pub without calories.

Orchid, 10 sessions, lost 3.7 kg, 12 months

For two women who attended Slimming World beyond the trial intervention period, the group
continued to be a source of valued support. Both women had continued to lose weight:

Yes, I did go back . . . I wanted to stay in the same group because the consultant is really nice and I got to
know the other ladies, so they became friends.

Orchid, 10 sessions, lost 3.7 kg, 12 months

They [group members] are very good . . . and we all got to know each other well and it’s just nice seeing a
familiar face and all being a support for each other.

Violet, 11 sessions, lost 17.5 kg, 12 months
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In the questionnaire responses, although most of the women who had attended ≥ 10 sessions
concurred with these positive views about the group support, a few did not. Two women stated they
did not find attending the groups useful: ‘Did not find group particularly helpful as most information
available on the online support repository’ (Jasmine, 11 sessions, lost 16.8 kg, 12 months); ‘I would
generally only stay if I had any concerns about my weight that week’ (Violet, 11 sessions, lost 17.5 kg,
12 months).

There were also some that were unhappy with some of the diet recommendations. For example, one
woman said her consultant suggested she eat Angel Delight® (Premier Foods, St. Albans, UK) and
another said that she disagreed with the attitude to losing weight presented: ‘The advice in my group
wasn’t really about improving health. I’d prefer more info on this than “image therapy”, which I don’t
like. Meetings mainly plugging food or how to cheat syns! Or eat treats’ (Lotus, 10 sessions, lost 8.1 kg,
12 months).

For several women who attended < 10 sessions (one to five sessions or six to nine sessions) and gained
weight, the group support approach was not seen as beneficial and several felt that they did not
identify with others attending:

The people who came and the host were of lower quality than I expected. I didn’t want to bond with
them. I also don’t need to come every week to listen to other people saying ‘oh, I’ve lost weight this week
and this is what I ate’ and then we all clap and say well done. I didn’t need that type of encouragement.

Anemone, one session, gained 2.7kg, 12 months

Women also perceived others attending their groups to have long-standing and established social
connections with each other, which meant that they felt isolated. One woman compared her group
to a well-known television sitcom that presented a comical and stereotypical view of weight
management groups:

The meeting itself wasn’t bad, to be fair. It doesn’t quite fit with my expectations of motivation, to get
motivation to slim, but it was interesting to probably hear some other people. A lot of them were older
people and with all honesty I felt like this is more like a club for them. They were lovely, I can’t deny that,
even the person that was hosting the event, she was lovely. But it’s still very – how can I put it? – like
American funny, I don’t know, a bit like they went to one but sometimes on the comedy shows. But
maybe it’s me going there with these ideas of Little Britain [BBC, 2003–7] kind of thing. I had some
ideas what to expect and in the end it felt to me like at times that I was in a comedy sketch.

Allium, three sessions, gained 5 kg, 12 months

Comments on group identity/the groups were similarly mixed in the questionnaire responses. Some
were very positive: ‘I think attending the sessions post pregnancy is a positive thing and encourages
you to start to think with a healthier mind set’ (Tulip, six sessions, gained 3.6 kg, 12 months); ‘The
groups were very useful to incentivise me to start to lose weight’ (Lavender, nine sessions, lost 0.4 kg,
12 months); ‘loved the group setting and sharing of experience’ (Carnation, three sessions, lost 4 kg,
12 months). Other women were less positive about this aspect of the weight management group.
One woman described her group as ‘not entirely welcoming of small baby/noise’ and felt that it was
too evangelical and that there was too much marketing of ready meals and products (Aster, six
sessions, gained 2.8 kg, 12 months). Another was disappointed that the groups did not have ‘more
cognitive behaviour therapy type info’ (Lavender, nine sessions, lost 0.4 kg, 12 months).

Other comments from those that attended < 10 sessions included that they felt the meetings were not
useful or insightful: ‘Meetings are not that insightful or particularly helpful to me personally. Meetings
also seem a bit disorganised and lack focus’ (Geranium, three sessions, gained 9.9 kg, 12 months).
Several women commented specifically that they did not like sharing their experiences of weight loss
and listening to others: ‘Didn’t want to spend an hour listening to others’ perspectives. It didn’t feel like
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a good use of my time’ (Bluebell, three sessions, lost 5.4 kg, 12 months); ‘Felt a bit like alcoholics
anonymous, wasn’t my cup of tea . . . Don’t really like the idea of sitting down and talking about your
problems as reasons why one is overweight. I felt like I don’t need a group setting to help me lose
weight – not really my style’ (Geranium, three sessions, gained 9.9 kg, 12 months).

Several specifically mentioned that they struggled to identify with the group: ‘I couldn’t relate to any of
the other people’ (Poppy, two sessions, lost 7 kg, 12 months); ‘The atmosphere was very city/work
based and not welcoming to new mothers’ (Poinsettia, one session, gained 1.8 kg, 6 months).

Only 11 women (30% of those who attended the weight management sessions and responding to the
questionnaire) provided information about how many times they had stayed for the whole session
(only five women returned the log of attendance that they were asked to complete for each group
attended, as described earlier).

All 11 women explained why they left sessions after being weighed. Most of them (n = 9) did not have
the opportunity to stay because the timing did not fit with their schedules, the sessions lasted longer
than they could stay, they needed to look after their baby or they had other family commitments.
One woman explained that the group she attended only had weigh-ins (did not have image therapy).
In several cases, women did not stay because they did not like the groups and/or the consultant
running them: ‘didn’t feel the sessions were very well structured. Others also left before the end so
didn’t feel the need to stay’ (Geranium, three sessions, gained 9.9 kg, 12 months).

The consultant–participant relationship
The personality and approach of the consultant and the quality of support they provided to women
was also an important factor influencing their perception of the intervention. For most women who
completed the programme (attended > 10 sessions), regardless of whether they gained or lost weight,
and the one woman who attended only seven sessions and reached her target weight, their Slimming
World consultants were perceived as being friendly, welcoming and encouraging. They perceived their
consultants as skilful at being able to judge and pick out what they themselves and others needed in
terms of support. Several valued what they perceived as personalised support that reflected their
needs as mothers:

She offered support and encouragement. She also sends me special messages regarding breastfeeding, so
she encouraged me to have the extra calcium and the other things that you are allowed when you are
breastfeeding, so she just made sure I was clear with the information.

Orchid, 10 sessions, lost 3.7 kg, 12 months

However, for several women who attended between six and nine sessions and gained weight, and for
one woman who attended > 10 sessions, their contact and interaction with their consultant was less
positive. These women described feeling scrutinised and chastised for either not being able to stay for
the whole group session (e.g. leaving after being weighed) or not losing weight. They felt that their
consultant was not understanding or sensitive to their postnatal situation and the challenges of being a
new mother:

The woman who ran the group wasn’t very nice, she was very critical . . . The first time I gained she said
to me ‘why did you gain?’ I explained that things are harder when you have a baby and to be able to eat
healthier things in the time that you get to eat, and she said ‘well, how important is your weight gain
to you?’ I think you need to be able to read people because some people were fine with those sorts of
questions, whereas me, I found it quite disheartening . . . It had an impact on my motivation to attend
the body image therapy.

Hyacinth, seven sessions, gained 13.7 kg, 12 months
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A similar pattern of responses was noted in the questionnaire responses with the majority of those who
attended ≥ 10 sessions providing positive comments about their consultant: ‘the consultant is a very
helpful person and very motivated’ (Nemesia, 10 sessions, gained 0.9 kg, 12 months); ‘Consultant very
positive, made baby welcome and was supportive’ (Peony, lost 3.1 kg, 12 sessions, 12 months). Those
attending < 10 sessions provided mixed views on this aspect, with three very dissatisfied with their
consultant [describing their consultant as ‘abrupt and quite rude’ and ‘not very kind with her words when
members gained’ (Hyacinth, seven sessions, gained 13.7 kg, 12 months), as having a ‘lack of empathy with
new mum challenge’ (Aster, six sessions, gained 2.8 kg, 12 months) or as ‘patronising and demoralising . . .
She had an attitude of “telling off” ’ (Amaryllis, 11 sessions, gained 1.4 kg, 12 months)]. The last woman
persevered with attending despite this owing to her positive view about the Slimming World programme
and the support she got from her mother, who also attended with her.

Social support
All participants who attended ≥ 10 sessions on the programme, and one woman who attended
seven sessions and reached her target weight, described their families, most notably their partners
(and for one woman her mother, who also attending Slimming World), as providing support in their
weight management efforts. This was mostly described in relation to food preparation; several women
described their partners as being happy with what they cooked and/or participating in cooking
low-fat options.

One woman described how she and her husband negotiated the cooking to ensure that she could
follow the Slimming World programme:

Well, actually, since I’ve been doing Slimming World my husband has started doing more cooking because
he doesn’t mind the food but he’s like OK I need to be more creative and I think he’s trying to tell me
that he doesn’t really want to do Slimming World as well, so he cooks and we have lots of curries, so the
trade-off is he’ll cook reasonably low fat and I’ll eat what he’s cooking but I will bulk it up with vegetables,
so like a hybrid of his cooking and me applying Slimming World.

Heather, 12 sessions, lost 2.6 kg, 12 months

Several women described their partners as also being keen to lose weight, and one had persuaded her
husband to join her by the time of the 12-month interview:

I took my husband with me. He lost quite a lot of weight as well. So it was good.
Orchid, 10 sessions, lost 3.7 kg, 12 months

However, for one woman who gained weight again at 12 months, support from her partner had waned:

It’s a lot easier to do [follow the plan] on the nights he [husband] is working. I suppose he just likes
certain food, especially when he works a lot of evenings and when he is off he likes to have a proper meal
. . . steak, basically.

Hibiscus, 10 sessions, gained 0.3 kg, 12 months

By contrast, women who attended < 10 sessions and gained weight described partners who continued
to eat as they had before. Many of these women described making small changes to their diet but
generally continuing to cook food in the way they had always done:

If for example we’re going to have a pasta dish I would have mostly vegetables with a very small amount
of pasta whereas my husband would have the normal combo. I would still eat more fatty avocados and
stuff like that. I didn’t go down the whole slimmer’s swapping, I would just eat more of the free foods.
I still needed to have a bit of oil so I was still cooking with oil.

Lavender, nine sessions, lost 0.4 kg, 12 months
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In the questionnaires, two women specifically mentioned that it was hard for them to find the motivation
to change their eating habits because they did not receive support from their partners and needed to
accommodate their families: ‘Hard on portion control because I had to make food for the family, didn’t
want to cook just for me. Husband wasn’t keen on programme restricting his diet’ (Bluebell, three
sessions, lost 5.4 kg, 12 months). Several women stated that other aspects of support limited their
participation. This included lack of child care (in relation to looking after their babies for the duration of
the session and/or their older children). Three women felt that it was unsuitable to take their babies to
the weight management group (meetings were too long, lights were too bright and the babies became
irritable and cried). A further three women noted that they benefited particularly from the remote
provision of advice using Slimming World’s online support repository, the Slimming World app or
contacting the consultant through Facebook (Facebook, Inc., Menlo Park, CA, USA) or WhatsApp
(Facebook, Inc.). These were an additional source of support when they were unable to attend or stay
for the duration of the meeting because of child care needs (although one respondent stated that the
online system did not recognise the extra foods she could eat while breastfeeding).

Accessibility of the intervention (physical opportunity)

Timing of commencement of the intervention
Women’s views about the timing of commencement of the intervention varied across the interview
sample and some mentioned this specifically in their questionnaire responses also. Their views about
this did not appear to be related to the number of sessions that they attended or changes in their
weight. In the interview sample, all the women who completed the programme, two women who
attended between six and nine sessions and three who attended fewer than six sessions found the
timing of the intervention acceptable:

I thought it was the right time. I think I went at 7 weeks but I thought if I left it any later maybe you get
too involved with your life with your baby and you just fall into looking after the baby and not looking
after myself. I had recovered from my C-section so I was more mobile . . .

Orchid, 10 sessions, lost 3.7 kg, 12 months

Those who felt that timing of the intervention was not acceptable included three women who attended
fewer than six sessions and two who attended between six and nine sessions. These women described
the difficulties they experienced with breastfeeding, concerns over their baby’s health and not feeling
ready to commit to the intervention because they were struggling with their transition to parenthood:

I simply didn’t have the capacity or the energy at times. Again, I think that reflects the timing of the
intervention. Had that taken place at 5 or 6 months when I was weaning, when I’d begun weaning, then
that actually might have been far easier because it’s something I could have incorporated into the
weaning and the food preparation that I was going through then.

Aster, six sessions, gained 2.8 kg, 12 months

One woman felt she would have benefited from starting earlier; however, she seemed unclear that the
window was between 8 and 16 weeks and started the weight management programme when her baby
was 4 months old:

I would have wanted to have joined a bit sooner but I didn’t receive the information and obviously you
only did it for 16 weeks onwards . . . I personally would have wanted to join it a little bit sooner because
I’d already got into a routine, my routine had already changed into what it was. So, changing it again
with the baby was really difficult. For me personally, maybe a week after I’d got home from hospital . . .
obviously, I understand starting it straight away was really unrealistic. In the beginning I did benefit
from it but even if I was just a month earlier I think I might have benefited from it.

Hyacinth, seven sessions, gained 13.7 kg, 12 months
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Only four women mentioned the timing of commencement in the questionnaires, one stating that she
would have preferred to start the programme during pregnancy and the other three stating that it
would have been better to start later when their babies were a bit older. The third, when explaining
why she did not go to more sessions and stay for the group, said the following: ‘couldn’t concentrate
while had baby with me as breastfeeding . . . offer too early in postnatal period, bad timing of groups
with baby, exhausted’ (Primrose, two sessions, lost 0.7 kg, 12 months).

Two women experienced barriers when attempting to join the weight management group. One woman
contacted two different consultants at different groups but said that she did not receive a response
from either and therefore decided not to pursue joining a group. A second woman (mentioned at the
start of the chapter), who attended one session, reported that she was asked for her BMI score and
weight details at joining, and as she did not have this information she was not weighed and instead
asked to obtain this information before she would be allowed to register. Despite trying to get hold of
this information she gave up and did not return to the group:

The issue I had with Slimming World. I think maybe when my initial, when I did try to join a group it took
me a long time to actually find one that was close to me and then when I did find one they were asking
me for my BMI figures and at the time I didn’t have it to hand and they said they wouldn’t weigh me
because obviously I think I came through a referral but there were other people obviously attending that
were paying members.

Iris, one session, gained 4.4 kg, 12 months

Group location and timing
In the interview sample, most women who completed the programme chose group locations and
times that fitted with their postnatal routines or suited their preference of attending either with their
baby or on their own. Only one woman mentioned that ‘sessions in the area were limited’ (Amaryllis,
11 sessions, gained 1.4 kg, 12 months). Some women chose groups that were further away from
where they lived so that they could make it an outing and incorporate some exercise that they could
do with their baby:

The Slimming World group that I joined was on the other side of [area] and so when I started I’d get my
buggy and it was about a 45-minute walk from one side of [area] to the other which when I was doing it
I really enjoyed it . . . It became a nice thing because I found a nice route to go via a park and there is a
fruit shop on the way that I would pick up loads of fresh fruit and I spoke to the owner of the shop and it
was a little morning thing, I made it into a whole morning’s activity.

Heather, 12 sessions, lost 2.6 kg, 12 months

However, two women who did not complete the programme described difficulties finding groups that
were close enough to their home at times compatible with their postnatal routines. These women
attended groups that were either further away from home but at convenient times or closer to home
but at inconvenient times. Regular attendance at group sessions was often affected by holiday plans,
child care difficulties that arose from changing postnatal routines, and baby’s or mother’s illness. For
some of these women distance and changing postnatal routines were cited as reasons for missing
sessions or not completing the programme:

That [group] was the only one within walking distance from my house . . . On most days, I didn’t stay for
the after discussion . . . because of the inconvenient timing she was, by that point in time she would be
really ratty and ready for sleep, so I didn’t stay. Towards the end as well I got postnatal depression so that
made it harder for me to leave the house.

Hyacinth, seven sessions, gained 13.7 kg, 12 months
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One woman mentioned that a terrorist attack in London meant that she could not get to her group
and that she was not aware she could go to other groups:

I wasn’t sure whether I could attend other groups . . . I wasn’t sure whether I could attend in other parts
of London.

Daisy, three sessions, gained 3.3 kg, 6 months

The questionnaire responses show that, even among women who managed to attend ≥ 10 sessions,
some women found that the timing of groups (in the evening) coincided with their children’s bedtime,
which presented a considerable barrier to them staying for the whole session, and three women
who attended only one to five sessions stated that it was the timing of the groups that presented a
significant barrier to attendance. The sessions were felt by some women to be too late in the day, and
others stated that going to the sessions with their babies did not work as, for example, ‘the clapping
was too loud’ (Poppy, two sessions, lost 7 kg, 12 months).

Continuation beyond the intervention
According to Slimming World data, a total of nine women continued to attend beyond the 12 sessions
that were offered as part of the intervention. In the 12 months subsequent to them joining Slimming
World, these women attended a total of 13–49 visits over a period of 20–52 weeks. All had attended
at least 10 sessions in the intervention period.

In the interview sample, several women who completed the programme also talked about wanting to
continue beyond the intervention period. They suggested that the intervention should last longer than
12 weeks because they felt that it took time to understand the plan and adjust to life with a baby:

I think the programme didn’t last long enough so you are running around and I know they say if you do
something for 3 months then you are in the habit but I think you need 6 months, so that you get used to
it. Your life starts getting in a position where you are more in control with your baby . . . I don’t feel that it
went on long enough that it became second nature.

Amaryllis, 11 sessions, gained 1.4 kg, 12 months

However, the cost to continue with Slimming World after the trial was a barrier for some women,
particularly when they had limited resources while on maternity leave (which was also raised in the
questionnaire by another woman):

Once the 12 weeks were up and it came around to paying for it weekly, that was the time when I had no
money, so £5 a week ended up being quite a lot of money that I couldn’t really afford. It all came down
to money sadly and I think maybe if it was possible to do it for a year, like which is the year that the
women have got their maternity leave, that would be fantastic.

Azalea, 11 sessions, lost 1.8 kg, 12 months

One of the respondents to the questionnaire specifically mentioned that the duration was not long
enough: ‘My only criticism is that I don’t think 12 weeks is long enough to see any real benefits and
to establish healthy eating/lose weight long term. I would say 6 months is optimal’ (Tulip, six sessions,
gained 3.6 kg, 12 months).

In the 12-month survey sample there were four women (11% of the 37 women who attended) who
continued attending sessions after the end of the 12-week programme. In the 12 months after the
birth of their babies they had each lost between 1.7 kg and 17.5 kg (data collected by research
midwives).
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Women allocated to the control arm: views and experiences of
weight management

In this section data collected during 12-month interviews with women who were in the control arm
are presented. Three themes were identified that demonstrate the key factors influencing women’s
views about weight management after birth. Women’s views are compared according to the weight
change from antenatal booking to 6 months and 12 months postnatally. Quotation attributions in this
section contain a pseudonym ID (i.e. a tree), weight change from antenatal booking and the time point
(i.e. 6 or 12 months) at which data were provided via interview or questionnaire.

Weight loss aspirations (psychological capability/motivation)
All women interviewed expressed aspirations for weight reduction and/or positive lifestyle changes as
reasons for deciding to participate in the trial. As for the women allocated to the intervention arm, the
strength of these aspirations for the women in the control arm varied across the sample. Aspirations
were often related to whether or not women felt that weight loss after birth was important and
whether or not they perceived a need to lose weight in relation to whether or not they felt they had
gained weight during pregnancy.

Two women who had lost weight at both 6 and 12 months felt that weight management after birth
was important primarily because of health reasons, beliefs about the link between weight gain and
postnatal depression and the longer-term impact of weight on the mother and child. One of these
women had an overweight BMI score and the other had an obese BMI score at antenatal booking.
In this context, these women were disappointed about being allocated to the control arm and felt
that they would have benefited from having some support with weight management after birth:

Well, I have always struggled but I have PCOS [polycystic ovary syndrome], so weight was always
something that I kept an eye on and also my mum put on a lot of weight when she had me and has never
really lost it, so I was aware that that’s something that I didn’t want to happen. But I certainly had a
bigger appetite. I’m absolutely sure that I gained quite a bit. I was slightly disappointed not to be one of
the random ones selected.

Beech, lost 5.9 kg, 12 months

Two women, one who had an overweight BMI at antenatal booking (BMI 25.3 kg/m2) and the other who
had a normal BMI at antenatal booking (BMI 24.9 kg/m2) and EGWG, had lost weight by 12 months.
These women also felt that weight management was important and wanted to return to their
pre-pregnancy weight:

I’m not skinny but I’m not fat either, I’m medium. I would say slim-ish, kind of slim, a bit slim. Normal?
I’m just normal. So, yes, I wanted to go back to my normal weight.

Chestnut, lost 1.6 kg, 12 months

For one woman her immediate concern after birth was being healthy for breastfeeding but she
acknowledged the importance of weight management for future pregnancy:

I was more concerned about my breast milk and just being healthy enough to feed my baby . . . The other
thing is that, it’s probably relevant to the study as well, is that I’d probably like to have another baby in
the next year to 18 months. So I’d like to be at the same baseline or I’d like to be a few kilos less even
than I was for this pregnancy.

Rowan, lost 1.0 kg, 12 months
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By contrast, most women who gained weight at both time points did not feel that they had gained
much weight during their pregnancy and/or were more accepting of their body weight post birth. One
woman who had an overweight BMI at antenatal booking emphasised that she had not gained much
weight during her pregnancy and felt that her weight was acceptable at the time of the interview
despite having gained further weight postnatally:

To be honest, when I was pregnant I didn’t really gain that much weight because I wasn’t eating well. I
don’t really want to be big. With me I don’t want to be very fat, so I’d rather be slim, keep fit than to be
fat . . . I said to you my weight is kind of OK, it’s kind of balanced at the moment for an African woman,
for a black person, we’re mostly big, very big. But for me I’m just in-between. I was a size 16 but now I’ve
gone to 14, which is good. I am very happy with that.

Maple, gained 3.1 kg, 12 months

Several of these women also felt that weight management was not a priority after giving birth.
Breastfeeding and the focus on general health and well-being was more of a priority. Women referred
in particular to their postnatal mental health needs, but some also had physical health issues, meaning
that these women were reluctant to think about weight loss, particularly when they prioritised exercise
as the preferred method for weight loss:

In the first year after having [name of son] I didn’t do any exercise and that’s mainly because I was
breastfeeding and I just didn’t feel comfortable doing much exercise whilst that was happening . . . It’s
not even just so much the weight I think it’s just about getting posture back, so for me I had very bad
stomach muscles and a very bad back and I was recovering from PGP [pelvic girdle pain], and I put off
doing exercise because I was too scared to do more damage. It’s not so much the losing weight, it’s the
getting back the strength, it’s the core strength, and then I think you can only do that bit first and build
on that to then lose weight.

Birch, gained 6.2 kg, 12 months

One woman acknowledged that her BMI score was in the overweight category but felt that there was
a gap in her care and did not feel emotionally ready to focus on weight management after birth:

I stopped drinking in order to get pregnant and then I let myself off the hook and ate lots of cake because
I figured that was better than a bottle of wine. But the focus of the study was about weight management,
it was never about my health and well-being prior to becoming pregnant, during my pregnancy or post
pregnancy. Post pregnancy my priorities have changed and I’m still breastfeeding, so it was more about
doing activities that I could bond with my child. I was definitely not in a good physical and emotional
healthy state.

Pine, lost 7.7 kg, 12 months

Weight management beliefs (capability and motivation)
Interviews revealed that women’s previous experiences of healthy lifestyle management and their
understanding of what constituted a healthy diet influenced their beliefs about the most efficacious
ways in which to manage weight.

Women who lost weight at both 6 months and 12 months during the trial period had a good
understanding of what constituted a healthy diet and were actively engaging in managing their weight
by focusing on what they ate and combining this with exercise. Women talked about using apps, going
to the gym and joining fitness programmes with a dietary element included. A healthy diet was seen
as including lean meat, chicken and fish, with lots of fruit and vegetables and a reduction of sugar.
One woman had previous experience of Weight Watchers, so this earlier learning may well have
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contributed to her beliefs. For these women, there was a belief that diet and exercise contributed to
their weight loss:

So I’ve managed the weight, to be honest mainly with food. Sometimes I’ve been better than others,
sometimes I’m 4 lbs over but then I quite quickly pull that back. Portion sizes, cutting back on alcohol,
cutting back on carbohydrates in the evening, bulking up with more vegetables and that sort of thing.
I see quite immediate effects from that sort of thing.

Beech, lost 5.9 kg, 12 months

I started this weight-lifting-based programme for my back, my shoulder and my leg, that I really actively
did anything like full on top of everything else. I picked that up. It’s made a huge difference to my physical
well-being . . . They also have a dietitian as part of the programme, or a nutrition specialist, so they tell
me what I should be eating and how many calories to help through the whole process. They recommend
MyFitnessPal® [Under Armour, Inc., Baltimore, MD, USA], and I don’t track it every day, but it’s helped me
work out what calories are in things. So it’s been quite helpful.

Pine, lost 7.7 kg, 12 months

Women who lost weight at 12 months had similar views. They were actively engaged in watching what
they were eating and one had used the Weight Watchers app for support. A healthy diet was perceived
as controlling portion sizes; focusing on fruit and salad; making food healthier by not cooking with oil;
avoiding takeaway meals, sweet foodstuff and junk food; and being mindful of the importance of the
longer-term goal of being healthy for your family. Participating in the trial was also seen as an incentive
to lose weight. Women understood the role of diet and exercise for weight management:

In all honesty I really believe that it’s more diet weight loss is 90% and 10% exercise. I think portion
control is the biggest one. I think it’s being creative with what healthy eating is. I think people need to be
re-educated about what healthy eating is. I tell you one benefit of the study though: I think it gave me
more incentive to get back to my normal eating and to get the weight down so that by the end of the
study I was back to my normal weight.

Chestnut, lost 1.6 kg, 12 months

In the group of women who gained weight throughout the trial period, views were mixed. Two women
talked a lot about focusing on exercise during the trial period, although there was some mention of
changes in dietary habits. For one woman there was a recognition that her weight loss attempts
through exercise had not been successful and that she needed to monitor her calorie intake:

I’ve been exercising a lot for about 6 months and I haven’t really lost any weight, so I need to look at my
diet and do both together I think. It will be probably be some kind of calorie-controlled diet. I think what
I’m going to do is try and have an app that tracks calories, so that I can have in the same app see how
many calories I’m burning through exercise versus how many I’m eating.

Birch, gained 6.2 kg, 12 months

Two other women in this group felt that diet was important but they were not actively managing their
weight in this way, although they had some idea of what they needed to do, for example cutting down
on certain sweet foods and drinks such as chocolate and sugary drinks, eating more vegetables and
doing some exercise. They described completing the trial questionnaires as an incentive to think about
weight management:

Every time I opened the questionnaire and answered the questions about the healthy food and I
remember that I have to do that . . . Sometimes when I leave work, I get the bus but I was walking in,
20–25 minutes, so I was doing that. I was reducing bread and chocolate.

Ash, gained 3.5 kg, 12 months
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But with your exercise [i.e. completion of the study questionnaires] I got to ask myself, do I really need that
much in a week? How many vegetables do you eat? Bread, salad, pizza, pasta? All those things, I do eat
them, but I’ve never think about it, how many do I eat? But right now with the study I’ve been able to work
things out myself. So that has really helped me a lot to be honest. I was kind of eating more vegetables,
more fruit and I do walk 40 minutes to work and 40 minutes back home. It’s different to what I used to do.

Maple, gained 3.1 kg, 12 months

Social support (opportunity)
All women who had lost weight at 12 months described their partners as taking an active role in
supporting them by sharing the same meals, offering practical support in relation to cooking, providing
childcare or generally encouraging them to stay fit:

My partner is 100% supportive. He’ll eat whatever I cook. He’s very happy to follow the same sort of
meal plan that I eat. He’s helped with the childcare. I wouldn’t have been able to do it [attend a fitness
programme] without him. I couldn’t have done it without him. That’s in short, full stop.

Pine, lost 7.7 kg, 12 months

By contrast, women who gained weight described that their partners had been happy to eat what they
were cooking but had not made significant changes to their dietary patterns:

Whatever I cook in the house is what everyone eats. My husband is happy with it, he can’t be bothered.
Whatever mummy is eating is what everyone is eating.

Maple, gained 3.1 kg, 12 months

One woman felt that being back at work after birth made managing her weight more difficult:

I mean I work in a place where there is a culture that someone has to bring something every week like a
cake or sweet and sometimes you really don’t want to have the cake but because someone made the
effort of bringing that for us you don’t want to let anybody down, so you end up eating. I would say OK,
just a little cake.

Ash, gained 3.5 kg, 12 months

Variation in group attendance (using data from Slimming World on day/time
and consultant for each session attended)

The patterns in attendance were analysed to examine whether women were more or less likely to attend
on weekdays or weekends, more or less likely to attend during the day or evening and whether or not
they tried out different groups and/or different consultants. (The denominator is 46, rather than 48,
owing to reliance on data from Slimming World, which was missing for two women.) We found that:

l Most women (35/46; 76%) attended only one group (i.e. did not change groups at all), nine attended
two groups, one attended three groups and one attended four groups.

l Because most women attended only one group, it follows that most women (28/46; 61%) had the
same consultant throughout. Despite staying in the same group, seven women had different
consultants (six women had two consultants, most probably because their regular consultant was on
leave) and one woman had four consultants at the same group.

l Most women (40/46; 87%) attended groups on weekdays; five women attended at weekends and
one woman, who attended 11 sessions, attended mostly on weekdays but went to one session at
the weekend.

l The time of day that women chose to go to sessions was split fairly equally between morning
(09.00–14.30) and evening. Nineteen women went to groups in the morning and 20 went to groups
in the evening. Seven women attended a mix of daytime and evening sessions.
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Weight management support: type of support accessed, timing of
commencement and risk of contamination

Access
Access to additional weight management support was assessed at 6 and 12 months postnatally.
A total of 83 women (85%) allocated to the intervention arm completed the relevant question in the
questionnaire at 6 months, of whom 71 also did so at 12 months. A total of 75 women (79%) allocated
to the control arm completed the question at 6 months, of whom 71 also did so at 12 months.

In total, 25 out of 83 women (30%) allocated to the intervention arm and 28 out of 75 women (37%)
allocated to the control arm accessed additional support at 6 months postnatally. Similar rates were
reported at 12 months postnatally (32% of women allocated to the intervention arm and 37% of
women allocated to the control arm). Looking at both time points, a total of 37 women allocated to the
intervention arm and 39 women allocated to the control arm accessed additional weight management
support at either time point. Eleven women allocated to the intervention arm and 15 women allocated
to the control arm accessed additional weight management support at both time points.

Timing of commencement
Women assigned to the control arm were asked when (if at all) they had accessed additional weight
management support. Support most commonly commenced between 5 and 6 months postnatally (that
is, for 40% of women who accessed support), with fewer women (only 20% of women who accessed
support) reporting that support commenced earlier than 5 months postnatally. This suggests that
women were ready to access weight management support slightly later than the time at which the
intervention commenced.

Types of additional support and risk of contamination
Joining a gym was the most popular type of weight management support for participants in the
intervention and control arms (30% and 50%, respectively; Table 18). In the intervention arm, using a

TABLE 18 Type of weight management support accessed

Type of support

Arm, n (%)

Intervention Control

6 months 12 months 6 months 12 months

I joined a gym 11 (44) 7 (30) 11 (39) 13 (50)

I used a Fitbit or similar 9 (36) 3 (13) 3 (11) 2 (8)

The Body Coach88 or other website 3 (12) 1 (4) 2 (7) 2 (8)

Weight management app 2 (8) 1 (4) 1 (4) 4 (15)

Hospital weight management clinic 1 (4) 0 (0) 2 (7) 1 (4)

Weight Watchers 1 (4) 0 (0) 1 (4) 4 (15)

I used weight loss drinks 1 (4) 1 (4) 0 (0) 0 (0)

GP 0 (0) 0 (0) 1 (4) 1 (4)

NHS website (formerly NHS Choices) 0 (0) 0 (0) 1 (4) 0 (0)

NHS weight loss plan 0 (0) 0 (0) 0 (0) 0 (0)

I followed my own plan NA NA 4 (14) 5 (19)

Slimming World NA NA 2 (7) 5 (19)

Other 10 (40) 15 (65) 11 (39) 11 (39)

NA, not applicable.
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fitness tracker such as a Fitbit® (Fitbit, Inc., San Francisco, CA, USA) was the second most popular type
of support (13%), whereas in the control arm weight management apps and Weight Watchers were
each used by 15% of women who responded. In relation to risk of contamination, a total of five women
allocated to the control arm joined Slimming World (three women chose to join when their baby was
6 months old and two women when their baby was 8–9 months old).

In the intervention arm there were participants using the Fitness Blender website (www.fitnessblender.com;
accessed 3 January 2019), the Body Boss website (www.bodyboss.com; accessed 3 January 2019), the
FatSecret® app (FatSecret, Melbourne, VIC, Australia), the Samsung Health® app (Samsung, Suwon,
South Korea) and the 7 Minute Workout® app (Johnson & Johnson, New Brunswick, NJ, USA). In the
control arm one participant used the Sweat® app (Sweat, Adelaide, SA, Australia), Weight Watchers app
and MyFitnessPal app and one women used the Body Boss website.

The ‘other’ weight management support accessed by women is presented in Table 19.

Views on additional support
All women allocated to the intervention arm were positive about the additional measures they had
chosen to help their weight loss, and several benefits were mentioned. Women commented that going
to the gym improved their health and physical strength, and that ‘whilst my weight hasn’t gone down
my measurements have’ (Poppy, two sessions, lost 7.0 kg, 12 months). It was noted by two women that
the gym had the advantage of easy access and flexibility and one said that having a personal trainer
gave her additional motivation. Two women mentioned that they use a gym and swimming pool at
which there is a creche, which makes it easier for them to access it, with one finding that she enjoyed
exercising and having that time away from her baby. Another found that attending yoga and Pilates
classes were important for her core strength and pelvic floor muscles.

One woman found a Zumba class to be useful; another went to two drop-in exercise groups that were
held when her daughter was at nursery, which made them easy to attend. However, there were also
several comments about the convenience of personal exercise at home using online support: ‘easy to
access, felt comfortable to exercise within my own space’ (Magnolia, lost 4.6 kg, 12 months); ‘as the
onus is on me, I found that I made time to exercise. Committing to classes with two children is not
ideal’ (Freesia, lost 2.6 kg, 12 months). There were also those who liked walking with their baby and

TABLE 19 ‘Other’ weight management support accessed by women

Arm

Questionnaire

6 months 12 months

l Intervention l Pilates for mum and baby (2 participants),
work-out videos (2 participants), eating
healthily (2 participants), Zumba classes,
BuggyFit classes, walking, personal trainer,
‘checking quantities I ate’, ‘changed way of
shopping – reduced ready meals and more
fresh veg[etables]’

l Following own diet (2 participants),
portion control (2 participants), swimming
(2 participants), running (2 participants),
walking (2 participants), personal trainer,
www.better.org, ‘dancing in the house’, ‘online
video classes at home’, ‘weekly weigh-in with
a friend with aim for 0.5 kg weekly loss’,
‘informal social network from Mumsnet
[www.mumsnet.com; accessed 3 January
2019]’, ‘very supportive husband’

l Control l Personal trainer (3 participants), yoga for
mother and baby (2 participants), BuggyFit
classes (2 participants), ‘YouTube [YouTube,
LLC, San Bruno, CA, USA] videos’, ‘daily use of
exercise bike’, ‘using a waist trainer’, ‘meeting a
nutritionist’, ‘reducing diet and doing exercise at
home’, ‘partner supporting with healthy eating
and exercise and positive encouragement’

l Friend and family support (4 participants),
personal trainer (2 participants), swimming
(2 participants), yoga, ‘mums and buggies
fitness class’, ‘private weight/strength training
studio’, ‘HIIT [High Intensity Interval Training]
sessions’, ‘nutritionist’, ‘eating healthy’
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found a fitness tracker useful to track how many steps they had done. Informal social support from
friends and family was mentioned as very helpful by two women; one woman said that it also resulted
in improved well-being and mental health.

In contrast to women allocated to the intervention arm, women allocated to the control arm presented
mixed views about their experiences of finding ways to lose weight. Some women found useful and
enjoyable ways to exercise individually, including walking to work, swimming, going to the gym or using
YouTube (YouTube, LLC, San Bruno, CA, USA) videos. One woman described exercising at home with
her husband as useful. One participant found Slimming World useful and easy to fit in to her lifestyle;
another woman said that Weight Watchers was great for support, particularly the app she used to
track what she ate (whereas one woman said she disliked the app and therefore stopped using Weight
Watchers) and the motivation of attending weekly meetings:

I find going to Weight Watchers meetings really helpful as members support each other without judgement
. . . However, after several good months it is easy to go back to bad habits. I am not sure it is a long-term
solution as I am an emotional eater and this is frustrating.

Elm, lost 12.8 kg, 12 months

Others commented that they had seen the benefits of their activities, including weight loss, improvement
in health and mood, strengthened core muscles, increased energy, and motivation to take better care of
themselves. On the other hand, there was a group of participants who acknowledged that they found it
difficult to continue with their activities, even though they saw the benefits:

[The Fitbit] has improved my health; however, I haven’t been constant.
Oak, gained 34.0 kg, 12 months

The inconsistency this participant described was primarily due to struggling to find time. One participant
stopped due to ill health, and another was finding it expensive. One woman admitted that, despite some
effort, she did not manage to lose weight: ‘the gym and step tracker helped me get my energy up but
didn’t help with weight loss. Other than these, I just followed my own diet plan but still didn’t manage to
lose weight’ (Poplar, lost 7.1 kg, 12 months).

Acceptability of trial processes and procedures

An important aspect of the feasibility trial was the extent to which women were willing and able to
complete included measures of lifestyle behaviour and health assessment. There were no reported
concerns from the research midwives of participants having difficulties responding to questions
regarding their lifestyle behaviours and aspects of their own and their infant’s health. That the majority
of women met with a research midwife for their 6- and 12-month follow-up undoubtedly resulted in
high completion rates of baseline and follow-up measures, and women were offered a £10 voucher
at the 6- and 12-month follow-ups. As reported in Chapter 5, completion of all measures was high.
Most measures required women only to enter a tick-box response or complete a Likert-type scale,
with a few open questions limited to exploring women’s specific views of weight management support
(as reported in the process evaluation).

During the trial development phase, we worked with the trial PPI group to explore their views on the
proposed tools and scales we planned to use, the appropriateness of these to meet the aims of the
feasibility trial and the potential for the content of follow-up questionnaires to place additional burden
on women asked to complete them. Having two follow-up visits (6 and 12 months) was not considered
burdensome and was considered to be an approach that could support women’s motivation to complete
follow-up. Another advantage was that trial PPI members considered that these contacts would highlight
the research team’s continuing interest in their longer-term health. The PPI group also recommended
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that women should be asked to complete the two follow-up questionnaires with the research midwives
present so that the midwives could answer any queries the women may have had about questions.

To provide further information on acceptability, interviews with nine women allocated to the intervention
arm and eight allocated to the control arm were held approximately 12 months postnatally, during which
women were asked about their participation in the trial. Questions were structured around the key
aspects of the trial design that follow.

Understanding of the purpose of the trial
One woman allocated to the control arm admitted understanding very little about the trial, but most
other participants understood that it was about supporting post-partum women to lose weight.
However, only a few women understood that it was specifically about trialling Slimming World as a
postnatal weight management intervention, as Slimming World was not mentioned in trial recruitment
literature in order to minimise risk of contamination. Several women mentioned improving nutrition,
well-being and monitoring the psychological impact of weight loss as additional objectives.

Recruitment strategy
Participants thought that the trial recruitment process was straightforward and the timing was appropriate:

I think because in the context of when you are pregnant, and you know that you are going to have to
have vaccines appointments, it’s just another interaction with the health service, so it was like your mind
is already thinking along those things because you are really focused on those interactions. So it’s not like
maybe another time of my life when I would never need to go to a doctor or nurse, but when you are
pregnant you are in and out pretty much every month for something.

Willow, gained 1.0 kg, 12 months

One woman suggested that it would have been better to have personal contact with researchers than
to find out about the trial through a leaflet given with other paperwork during a midwife appointment;
another suggested recruiting at the health centre where women also have antenatal appointments as
well as at the hospital.

Recruitment information
Women in both the intervention and control arms had mixed views about the information provided
during recruitment to the trial. Some were satisfied with it, saying it was sufficient; others said that it did
not provide enough information about the trial or the intervention. More specifically, women felt there
could have been more information about the rationale for the intervention and about randomisation into
trial arms. They also would have wanted to know that the intervention involved Slimming World
specifically and was focused on diet and that they would be expected to attend meetings:

I thought it would be around eating as well as physical activity. I did maybe have that expectation, but
obviously when I went to the session I realised that it was more around the diet and the food intake.
They didn’t say you couldn’t exercise, obviously, but I think that would be something that you had to do
on your own.

Iris, one session, gained 4.4 kg, 12 months

One woman also commented that she would have liked a more nuanced approach to weight loss and
to have been asked what her barriers are and what would personally help her.

Time to decide to participate
Most women said that they had sufficient time to make their decision about participating, knew they
could opt out and did not feel pressure to agree. However, one woman allocated to the intervention
arm who did not attend any sessions said that she made the decision too quickly, without thinking
about it, and in hindsight thinks that she would not have agreed to participate if she had properly
considered how difficult it was going to be to attend a group with a baby and her toddler.
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Lifestyle leaflet
Of the nine women allocated to the intervention arm interviewed, seven were asked specifically about
the lifestyle leaflet component of the intervention (provided at the beginning of the trial). Most did not
recall much about the lifestyle leaflet. Five women remembered the leaflet, three of whom remembered
some of the content (mainly about breastfeeding) and thought that some of it was useful but that other
aspects were not relevant to them. One of these five woman did not remember any of the content, and
one said that she did not read the leaflet. Two of the seven women who were asked about the leaflet
could not remember receiving it.

Randomisation
Many of the trial participants understood that they were randomly assigned to two arms to assess the
impact of the intervention. Two women said that they did not understand it, one thought that there
were three trial arms (although could not remember what they were) and one thought that participants
were allocated according to questionnaire responses.

Allocation to the control arm
Several women said that they did not mind being allocated to the control arm because they did not
feel they had missed out and that it did not change anything for them. They mentioned that being
weighed by the midwives and completing the questionnaires was still a positive experience. Only
one woman said that she was disappointed not to be selected for the intervention but felt that the
questionnaires and interviews kept her focused on her weight loss.

Women allocated to the intervention arm had more varied views. Three said that they would still have
been happy to take part in the trial had they been allocated to the control arm, which would have meant
‘not having the benefit of weight loss, but research in itself is a good thing’ (Hibiscus, 10 sessions, gained
0.3 kg, 12 months). One woman said that she would have been less interested in participating; another
said that she would have felt disadvantaged and would have gone to Slimming World herself to try it
out. One woman who did not understand randomisation said that she would have questioned not being
allocated to participate in the intervention. Two women allocated to the control arm stated that they
would not have wanted to participate in the intervention. One woman hoped when she first joined the
trial that she would become part of a group with other new mums, which would help her to find a social
environment, and she was not too concerned about the weight loss aspect. Another said that she would
prioritise using the time for exercise:

Actually now thinking about it, I think I would have struggled to go to weekly meetings with my baby
[because they would be too frequent]. I think I would have been more likely to have preferred using that time
to go for a swim or go to exercise class than go to a meeting where I sit around talking about my weight.

Rowan, lost 1.0 kg, 12 months

Incentives
Seven women discussed the use of incentives (vouchers given to thank women for their time in
participating). Four of these women, who were allocated to the intervention arm, thought that the
shopping vouchers were a good incentive:

I mean, £10 is OK. That’s alright. It’s just to say a thank you to have that opportunity to get the time out
of your busy schedule to help. So to me I think it’s not that bad. I appreciate that.

Marigold, lost 2.5 kg, 12 months

However, the three women from the control arm who spoke about the vouchers did not think they
were a good enough incentive to convince them to participate if they did not want to do it anyway:

I mean, probably not in terms of my time and the effort and all of that kind of thing, probably not.
If I wasn’t going to do the study that wouldn’t have made me do it.

Birch, gained 6.2 kg, 12 months
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I know that £10 is standard for a questionnaire and that wasn’t motivation for me, but I don’t know if
that is enough motivation for a busy mum . . . If you want the really wider demographic I think you might
have to incentivise, think of another way to incentivise. Maybe baby products. I know you can’t do that,
but I think it’s going to have to be something else because 12 sessions and going to meetings, that’s a lot
of time commitment.

Rowan, lost 1.0 kg, 12 months

There was also one participant who said she gave her vouchers away as she does all her payments
contactless on her phone or Apple Watch® (Apple Inc., Cupertino, CA, USA), so for her a digital format
voucher would have been better.

Choice of intervention
Two women allocated to the intervention arm spontaneously discussed the choice of intervention
(i.e Slimming World) and were critical of the programme in relation to meeting the needs of women in
the postnatal period. One thought that the Slimming World consultants needed to be trained to better
deal with postnatal women, their dietary needs and mental health vulnerability. The other would have
preferred a more holistic approach with more support:

It did feel very much as though it was a, not even a signpost, but an on-passing. So, ‘Go over there, have
your intervention, see what Slimming World manage to do to you, for you, with you and then come back’.
It didn’t feel particularly connected or joined up . . . It didn’t feel particularly structured or managed within
that setting . . . It was just, ‘Right, you’ve got a baby and 3 months in get rid of the weight’. It felt a
little disconnected.

Aster, six sessions, gained 2.8 kg, 12 months

Questionnaire
All women (from both arms) provided feedback on the questionnaires they were asked to complete.
As reported in Chapter 5, there was a high completion rate of trial questionnaires and included measures.
Some women liked the questionnaires and found them suitable for the trial; they specifically mentioned
that they could answer about the food they had eaten, the pictures of the types of food were helpful,
the length of the questionnaire was OK and they were glad that it took mental health into consideration.
Two women allocated to the control arm said that responding about what they ate was helpful because
it made them think more critically about it:

The questionnaires were really very good. How often do you eat starter? How often do you eat bread?
How often do you eat salad? How often do you drink Coke? These are questions that I’ve never asked
myself . . . But right now, with the study, I’ve been able to work things out myself. ‘OK, do I really need this
much on a weekly basis? No.’ So that has really helped me a lot to be honest.

Maple, gained 3.1 kg, 12 months

However, there were many comments that suggested that the questionnaire could be improved. A
number of women thought that it was too long (one needed two sittings to do it; another said that she
would not have had the time to do it if she was not on maternity leave) and required a lot of mental
effort. However, several women suggested that it would have been useful to add some more questions
about exercise and well-being (one said that there was too much emphasis on food) and about factors
that influence diet, for example support at home, birth experience and recovery, which would provide a
more holistic picture:

It wasn’t really asking about health and well-being, it was asking very specifically about weight. I felt like the
focus was on weight management and not on health and well-being. Maybe I had more to say about that.

Willow, gained 1 kg, 12 months
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One woman allocated to the intervention arm felt that there was too little space for her comments on
attending a commercial weight management group:

It was very quantitative and not much about whether I actually thought the whole programme was
helpful or not. It was almost too objective . . . I actually felt that I had found the programme helpful and I
had learnt things that would change my behaviour, but I just didn’t feel – the benefit that I thought I got
from the intervention – I didn’t feel that was reflected in what I was answering . . . So there wasn’t really
anything asking me on how good I thought the programme was or anything like that.

Hibiscus, 10 sessions, gained 0.3 kg, 12 months

Another woman said that she would have preferred to have a food diary for 2 weeks because she had
no detailed memory of what she had eaten.

Many women mentioned that the questions were difficult to answer and that they needed help from
the research midwives to know how to fill it in correctly for the following reasons:

l inconsistency in question design and therefore easy to make a mistake
l responses were not in a logical order from strongly agree to strongly disagree
l no dairy-free food options to tick, so not possible to properly enter dairy substitutes (mentioned by

two women).

Finally, two women suggested that the questionnaire could have been made available in electronic
format, which would have made it more efficient and convenient for them to fill in:

So first the administration of it being paper and pen was surprising to me in this day and age. Nearly any
kind of market research is done on an iPad® [Apple Inc., Cupertino, CA, USA] with a Google [Google Inc.,
Mountain View, CA, USA] document or something. It felt really archaic to be using paper and pen and
then also I was a little, not that I would question anybody’s ability, but obviously there is room for error in
that because it then has to be transcribed and re-entered into a system and so mistakes could be made or
there’s just another point of potential human error that’s getting in the way.

Willow, gained 1 kg, 12 months

Contact with research midwives
Women were overall very satisfied with their contact with the research midwives, reporting that their visits
provided additional reassurance in terms of their physical and mental health and that being visited and
weighed was motivating. Some said that they had a choice of whether they had the meetings at hospital or
at home and this was very helpful. Most felt that the meeting places were appropriate, with home visits
being particularly complimented because this was felt to be very accommodating in a difficult period:

She was very nice about coming at a time that suited me. Actually the home visits are the things that
I think were really agreeable. Not having to go to hospital because we’re all kind of trying to get back
with our careers and stuff and I was working from home.

Heather, 12 sessions, lost 2.6 kg, 12 months

Several women mentioned that they were happy to go to hospital for their appointments as they
added them on to antenatal appointments (baseline visit) or enjoyed having the excuse to go out
without the baby and have time to themselves. However, two women said that they had to come to
the hospital and that this was difficult for them; in one case this also made the meeting feel rushed.

Weighing frequency
Four women said that they were happy with how frequently they were weighed; however, one woman
allocated to the control arm said that she could not make it in to be weighed a second time as she was
working full time from 6 months postnatally onwards. Several women from both the intervention and
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control arms reported that they would have liked to have been weighed more often to help keep them
on target or to reflect the more frequent significant fluctuations in weight that they experienced.
Suggestions included that weighing could be carried out:

l monthly
l after baby weight checks at the clinic
l every 3 months
l between the two meetings with research midwives
l at the end of the 12-week programme.

More frequent weighing of the women allocated to the control arm could have resulted in an
intervention effect because this is not current standard care.

The women allocated to the intervention arm did not seem to realise that the data on their weight from
Slimming World would also be taken into account and so were concerned that the fact that they did lose
weight when on the programme would be lost by the time they were weighed again for the trial:

So I felt that after the 12 weeks I had lost weight and then I put some of that back on by the time I got
weighed again, which I suppose is what you are trying to see if the weight loss is maintained. But at the
same time I think it would be useful to have more weighs in order to see what the pattern is.

Hibiscus, 10 sessions, gained 0.3 kg, 12 months

It was also commented that the weighing was not standardised and therefore not an accurate
reflection of their weight:

I was weighed at completely different times of the day. I’d just had lunch before one, I hadn’t had lunch,
it was sort of like nothing was on par, like one I had a heap of jewellery on and the other one I didn’t.
It was a whole lot of things like if you were to normally measure weight you would try and standardise.

Pine, lost 7.7 kg, 12 months

Slimming World voucher at end of trial (control arm)
Women who were in the control arm of the trial were given a voucher to attend 12 Slimming World
sessions over a 14-week period at the end of the trial. Some were positive about this and two women
were considering attending. One woman said that it was a really good incentive to look forward to;
however, she had already lost weight so did not need it any more. Three women said that they would
not be able to make it to meetings because they had to go back to work and it would have been better
to be able to use it during maternity leave. Two women said that they were not interested in attending
as they did not like the sound of it:

And that’s not really my bag. Even the brand of the title, Slimming World, I just think, it’s not something
that I would be interested in. I’ve joined a CrossFit® [CrossFit, Inc., Santa Cruz, CA, USA] gym and they
are kind of more my people . . . I know friends who have done it. For me it sounds like a fat-people version
of AA [Alcoholics Anonymous] meetings. It just sounds sad, and the weigh-ins, and it just . . . Also there’s
something very kind of middle-aged housewifey about it that just because I’m a mum does not mean that
I am one of those types of mums.

Willow, gained 1 kg, 12 months

Suggestions for other forms of support
Two women (allocated to the intervention arm and control arm, respectively) offered suggestions for
further support that would be useful to them: a creche that they could make use when undertaking fitness
activities and having an NHS ‘centre’ where women could come for support with managing their diets.

DOI: 10.3310/phr08090 Public Health Research 2020 Vol. 8 No. 9

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Bick et al. under the terms of a commissioning contract issued by the Secretary of State for
Health and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in
professional journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial
reproduction should be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House,
University of Southampton Science Park, Southampton SO16 7NS, UK.

75



Summary of key findings

Acceptability of intervention

l Of the 98 women assigned to the intervention arm, 47% attended at least one session, but only
19% attended the full Slimming World recommended programme of ≥ 10 sessions.

l Key barriers related to a lack of opportunity to attend.Women struggled to find the time, to fit
attendance into their family routines or to find childcare when they felt it was inappropriate to
attend with their baby/children. Motivation was also a factor, with some women either disagreeing
with some aspects of the approach or not feeling that the groups provided a positive and supportive
environment for them. There was also a number of women who were positive about the intervention
but unable to attend many sessions owing to unforeseen circumstances.

l According to data from Slimming World, nine women (20% of women who attended at least one
session) continued to attend sessions subsequent to the 12-week intervention package. A key
barrier to attending sessions after the intervention ended for others was cost, especially where the
timing coincided with the end of maternity-leave benefits.

Timing of commencement of intervention

l The majority of women (77%) who attended at least one session did so when their baby was aged
≥ 10 weeks. Feedback from women indicated that there were a significant proportion who felt that
the commencement period was too early in the postnatal period and that it was difficult for them to
find the time or energy to attend sessions and/or implement the proposed lifestyle changes.

l A total of 40% of women allocated to the control arm who accessed additional support did so in the
first 5–6 months postnatally, with only 20% accessing it before 5 months postnatally. This suggests
that women were ready to access weight management support slightly later than the time at which
the intervention commenced.

Experience of attending commercial weight management groups sessions

l Five key themes emerged that mapped to various aspects of the COM-B framework: weight loss
aspirations, beliefs and expectations, understanding and implementing the intervention, the social
context, and accessibility of the intervention. Analysis compared women who completed the
programme by attending ≥ 10 sessions and women who attended fewer sessions but lost weight
with women who attended < 10 sessions, highlighting key differences in relation to these themes.

l Women who completed the programme by attending ≥ 10 sessions and women who attended
< 10 sessions but lost weight were more likely to perceive themselves as overweight, understood
why they gained weight and were more desirous to lose weight after birth. Their experiences of the
programme and resulting weight loss helped to change pre-existing ideas about how to lose weight,
particularly in relation to exercise. They understood the dietary plan, found it easy to follow,
planned meals and used online resources to support their weight loss journeys. They considered the
plan to be unrestrictive, sustainable and compatible with their postnatal lifestyle, leading to positive
benefits for not only themselves but their babies and families. These views persisted when several
were interviewed again at 12 months.

l Social context also played a positive role in facilitating women’s acceptance of the programme.
Identifying with group members, forming social bonds at a time when women wanted to be out with
their babies meeting others, and opportunities to share experiences in a safe environment were key.
Women formed positive relationships with group consultants who provided personalised support
in relation to breastfeeding needs, which enhanced their belief in the programme and therefore its
acceptability. Women in this group were supported to lose weight by their partners, who helped
on a practical level or were happy to share Slimming World-friendly meals. Although some women
continued with Slimming World beyond the trial intervention period, cost was a key barrier for
others. Several women suggested extending the intervention period. Women interviewed at
12 months were still adopting aspects of the programme, although one woman with some difficulty.
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l By contrast, most women who attended between six and nine sessions (and gained weight)
acknowledged that they were overweight and understood why, but viewed weight management
after birth as less of a priority. Adapting to life with a baby was perceived as more important
than attending a weight management programme. These women were more mistrustful of the
intervention in part because they felt it failed to prioritise exercise in line with their pre-existing
beliefs; they saw it as unsuitable for breastfeeding mothers and felt that there was a gap in their
care, particularly in relation to postnatal mental well-being. Despite attending sessions, the women
did not appear to understand the Slimming World programme and experienced difficulties making
dietary adjustments. Weight gain and lack of perceived benefit may have affected regular
attendance. The social context was not seen as positive. Irregular attendance may have been why
women felt they did not bond with others in the group, leading to isolation, although several felt
that they did not socially identify with others. Some women in this group also felt that their group
consultants were unsympathetic to their postnatal circumstances and felt scrutinised or chastised
for not following the plan or gaining weight. Social support was conceptualised as partners being
happy to eat what was cooked by women; however, several women did not make major adaptations
to their dietary habits and used only selected aspects of the Slimming World programme.

l There were some similarities between women who gained weight and attended between six and
nine sessions and women who attended fewer than six sessions. Weight management was not a
priority in either of these groups. For some women there was a degree of acceptance of their
weight or they felt that they had not gained much during their pregnancies despite being classified
as overweight at antenatal booking. Women in this group felt that the intervention failed to
prioritise exercise, particularly when exercise was perceived as a main method of previous weight
management attempts. Women in this group did not attend enough sessions to fully comprehend
the principles of the Slimming World programme because most attended fewer than three sessions.
Two women in this group experienced difficulties with joining Slimming World.

l All women allocated to the control group expressed aspirations for weight reduction and positive
lifestyle changes after birth. Women allocated to the control group who lost weight acknowledged
the importance of weight loss after birth primarily for health reasons, of belief in the link between
weight gain and postnatal depression and of weight loss for future pregnancies. They had a good
understanding of what constituted a healthy diet and actively engaged with weight loss strategies
through diet and exercise. They were also supported or encouraged by their partners in their weight
loss attempts. By contrast, women allocated to the control group who gained weight tended to
perceive that they had not gained much weight during their pregnancies or were more accepting of
their weight. Breastfeeding and the focus on general health and well-being, particularly postnatal
mental health, were considered more of a priority and, for several women, exercise was seen as key
to weight loss. Most women made changes to their dietary patterns but this did not have an impact
on their weight. Social support was conceptualised as partners being happy to eat what was cooked
by the women; however, several women did not make major adaptations to their dietary habits. The
work environment added an additional barrier to weight management.

Variation in group attendance

l Most women attended only one group, with the same consultant, for the duration that they
attended the weight management sessions, though some women appeared to move around groups
and consultants.

l The majority of women attended sessions on weekdays, with an almost equal split between
attendance in the morning and evening.

l Feedback indicates that some women may not have known about the opportunity to change
groups/consultants when they were not satisfied with their initial choice.
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Additional weight loss support

l Around one-third of women in both arms stated they had accessed additional support for weight
management. The most popular type of support was joining a gym, followed by using a fitness
tracker (intervention arm) and weight management apps and Weight Watchers (control arm).

l Women allocated to the control group were most likely to access support when their babies were
aged 5–6 months (only 20% of women accessed support before then).

l The majority of women who sought additional support (in both the intervention and control arms)
were still accessing it at the time of completing the questionnaire.

Contamination between trial arms

l There is a low risk of contamination between the arms of the trial: only five women from the
control arm joined Slimming World independently (choosing to join 6–9 months postnatally).

Acceptability of trial processes and procedures

l Most women understood the trial design but some did not realise that the intervention involved
attendance at Slimming World sessions, and some had expectations of a postnatal-specific
intervention focused on more than solely weight management.

l Few women remembered the lifestyle leaflet or its contents.
l Completion of the questionnaire was felt to be useful and acceptable by some women, but others

found it too long and complicated, or commented on the absence of questions on some aspects of
lifestyle behaviours that they considered important. Despite this, there were generally high completion
rates of questionnaire measures other than aspects of physical activity during pregnancy.

l The appointments with the research midwives were valued; women had no objection to being
weighed and some asked for this to be more frequent.

Implications of process evaluation findings for a future definitive trial

l Pre commencement:

¢ It may be beneficial to provide women (at the point of randomisation) with more information
about the intervention, including key components of the dietary advice, the role of exercise
(which may or may not be discussed at weekly sessions) and that the plan is suitable for
breastfeeding women.

¢ Provide women with more information about what to expect at Slimming World and that it
may take several sessions before they feel comfortable, which is normal; explain that there is a
learning curve associated with getting to grips with the plan and feeling at ease in group sessions.

l Timing of commencement: extend the window of opportunity to commence the intervention to
enable women to join earlier if they wish and those who experience more difficult challenges to join
later than at 4 months (based on findings, we would suggest extending the commencement window
to 6 months postnatally).

l Duration of intervention: increase the intervention duration (e.g. to 24 weeks) to enhance the
likelihood of increasing capability and motivation for women to change their behaviour and sustain
weight loss, and/or consider enabling women to continue with the intervention online after they
complete the 12-week programme, particularly where cost to continue may be a barrier.

l Consider a third trial arm, for example offering Slimming World online, to counteract some of the
‘opportunity’ issues reported.
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l Reinforce participants’ understanding that they can attend with their babies, that they can choose
to attend different groups if the first one that they try is not ‘right’ for any reason and that it is
important to attend for the duration of the programme if possible.

l Ensure that women know how to contact the research team (using details from the participant
information sheet) if they have any difficulties accessing groups or process issues to do with
the intervention.
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Chapter 7 Findings from the health
economic evaluation

Findings in this chapter address objective 5, namely:

l suitability of chosen economic data collection tools as a basis for facilitating an evaluation of
intervention cost-effectiveness in a definitive trial

l deliver a preliminary within-trial analysis of the cost-effectiveness of the intervention compared
with standard care conducted over the 12-month follow-up period

l conduct a rapid evidence review to assess if the wider evidence base would support economic
modelling of relevant out-of-trial health and resource impacts in a future definitive trial.

Trial perspective and data

For the feasibility trial we designed the approach to data collection with a view to meeting
requirements for conducting a cost–utility analysis of the intervention principally from an NHS/
Personal Social Services perspective as part of any future definitive trial. A version of the AD-SUS42

was designed and administered at baseline (36 weeks’ gestation) and at 6 and 12 months postnatally
to gather the data required to cost health service contacts for trial participants. It asked participants
to report the number of times they had contact with different community-based health services,
hospital outpatient services and A&E departments and the frequency of hospital admissions during
pregnancy (baseline) and during the 6 months prior to each follow-up contact. Clinical case note data
on mode of birth were extracted for costing clinical care received during labour and delivery. To
support the cost–utility approach we selected the widely recognised and utilised EQ-5D-5L health
state measurement instrument, developed by the EuroQol Group, as a basis for estimating QALY
outcomes. This was completed by women at baseline and each follow-up point.

Assessment of suitability of approach to economic data collection

We evaluated the suitability of the selected economic data collection tools according to:

l Data completeness with respect to individual items of service contact, measured using the AD-SUS,
and health outcomes data, measured using the EQ-5D-5L.

l The proportion of participants followed up with complete data on total costs (defined in Preliminary
analysis of intervention cost-effectiveness: methods) and complete paired data on total costs and
QALY outcomes (using the EQ-5D-5L) required for evaluating cost-effectiveness (details of how
QALYs were estimated from EQ-5D-5L data are also provided in Preliminary analysis of intervention
cost-effectiveness: methods). As part of the preliminary cost-effectiveness analysis, use of multiple
imputations was explored as a means of mitigating against loss of economic data for evaluating
cost-effectiveness.

l The completeness of available unit cost data suitable for costing service contacts, measured using
the AD-SUS.

Preliminary analysis of intervention cost-effectiveness: methods

A within-trial cost–utility analysis over 12 months from birth was conducted using the feasibility trial data.
This was carried out principally from an NHS/Personal Social Services perspective. Costs were inclusive of
contacts over the period of follow-up with community-based and hospital outpatient services (for mother
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and infant), hospital admissions (for mother and infant), costs of labour and birth for the index pregnancy
and costs of the weight management programme. The intervention evaluated is delivered by a private
for-profit organisation and paid for privately by those who enrol, although trial participants were offered
free access during the trial period.We included the cost of enrolment in the economic evaluation on the
basis that any future commissioning of the programme could potentially be paid for through either NHS or
local authority commissioning budgets. To evaluate cost-effectiveness, the total cost of all service contacts
for each trial participant who completed follow-up interviews at 6 and 12 months were estimated. Total
costs are defined as the sum of all costs across all individual service items for both 6-month periods
included at postnatal follow-up for each participant (inclusive of the cost of birth) in addition to the
assumed cost of enrolment in the weight management programme (for those in the intervention arm of
the trial).

Quality-adjusted life-years were used to evaluate programme cost-effectiveness. When a respondent
completes the EQ-5D-5L instrument (in this trial at baseline and at 6 and 12 months postnatally)
they are allocated a unique health state positioned within an overall descriptive system of 3125
unique states of health.89 Each health state is characterised according to a combination of five health-
related quality of life dimensions (mobility, pain, usual activities, self-care pain/discomfort and anxiety/
depression), with the respondent indicating the level of problems currently experienced within each
on a five-point scale. Each allocated health state has a unique community ‘utility’ weighting attached
to it based on health state preferences elicited from a sample of the English general population.89

The utility weights range from 0 (death) to 1 (full health), with an allowance for some severe health
states that are considered to be worse than death and valued at < 0. To match each SWAN participant
health state to its corresponding community tariff, we used an algorithm provided by the Office of
Health Economics.

The QALY for each trial participant over 12 months was calculated using an ‘area under the curve’
approach,51 which estimates QALYs per participant for the first 6-month postnatal follow-up period as:

½(baseline utility weight –6-month utility weight)/2� × 0:5, (1)

and for the second 6-month follow-up period as:

½(6-month utility weight –12-month utility weight)/2� × 0:5: (2)

The sum of QALYs over both periods gives the total QALYs per participant for the 12-month postnatal
follow-up period.

Intervention, comparator and time horizon
The economic evaluation assessed the total incremental costs and QALY gains of usual postnatal care
combined with enrolment in the weight management programme (intervention arm) versus usual care
only (control arm). Incremental costs and QALYs were estimated for the 12-month follow-up, inclusive
of service contacts and quality of life changes aggregated over the two 6-month periods following the
baseline assessment at trial entry (36 weeks’ gestation).

No discounting of costs or QALY impacts was undertaken given that the evaluation period did not extend
beyond 12 months. The economic analysis did not consider any longer-term programme impacts linked to
future pregnancies and wider health risks to mother and infant. Issues concerning the modelling of these
impacts in any future definitive trial are discussed inModelling out-of-trial programme impacts.

Analytical approach
The economic evaluation was conducted on an ITT basis including only those randomised participants who
were followed up at 12 months (n = 140). Stata version 15 was used for all reported analyses. Population
mean differences in total cost and total QALYs at 12 months were estimated using ordinary least squares
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regression modelling including a binary ‘treatment’ explanatory variable indicating whether a participant
was randomised to the intervention or control arm of the feasibility trial. Both models made baseline
covariate adjustments for any differences between intervention and control participants in relation to age
at trial registration, ethnicity (‘black’, ‘Asian’ and ‘other’; reference group ‘white’, plus three cases recorded
of ‘unknown’ ethnicity), weight (in kilograms) at trial registration, obesity identified at the first antenatal
visit (defined as a BMI score of ≥ 30 kg/m2; reference group, BMI score of < 30 kg/m2), number of children
prior to the birth of the index infant, EQ-5D-5L community weighting scores at baseline and costs of
service contacts reported at baseline with respect to the period of pregnancy prior to 36 weeks’ gestation
(pregnancy- and non-pregnancy-related hospital and community health service contacts and costs of
inpatient admissions were entered as separate covariates).

Missing data
Missing data on specific service items and baseline regression covariates (excluding missingness due to
lack of follow-up at 12 months) reduced the size of the potential estimation sample (from 140 to 85) for
the economic analysis.Where an admission to hospital and reason for admission were reported but data
on number of days spent in hospital were missing (mother or infant), the average cost of a finished
consultant episode (FCE) reported in NHS Reference Costs 2016/1749 for the currency code that best
matched the reason for admission was applied. More generally, to avoid discarding relevant data collected
from participants and to mitigate the risk of evaluating programme cost-differences on a biased subsample
of those followed up to 12 months, missing data were handled using multiple imputations. This involved
using the chained equations approach,90 applying an imputations model drawing on variation in observed
baseline sociodemographic data and participant weight, costs and EQ-5D-5L quality of life data measured
at follow-up. Imputations were made across each trial time point for all participants followed up at
12 months. This generated 20 simulated fully imputed data sets each containing 140 observations for all
relevant cost, quality of life and baseline covariates, included in the regression modelling.

Intervention cost-effectiveness

To identify the programme’s combined effect on total costs and QALYs over the follow-up period,
and facilitate a full analysis of sampling uncertainty in the cost-effectiveness estimates, the regression
models were non-parametrically bootstrapped by drawing 5000 data samples at random (with
replacement) from each of the 20 imputed data sets, giving 100,000 (20 × 5000) paired estimates of
the difference in the total cost and QALYs at 12 months between intervention and control participants.
The mean of these bootstrapped estimates was used to infer from the feasibility trial data the
intervention incremental impact on total cost and QALYs over 12 months.

If the intervention is found to have higher costs and to generate additional QALYs, it is conventional
for this information to summarised as an incremental cost-effectiveness ratio (ICER). This measures
the additional cost of each extra QALY gained, which can be used to gauge whether the additional
costs fall above or below what is currently regarded as an acceptable level of incremental cost by
NICE. The NICE acceptance threshold for health-care programmes currently lies at £20,000–30,000
per QALY gained. The trial intervention ICER is calculated by dividing the estimated increase in cost
(if relevant) from the bootstrap simulations by the estimated increase in QALYs.

In presenting the cost-effectiveness evidence from this preliminary analysis, the net benefit of the
weight management programme was determined. This was defined as the difference in QALYs over
the follow-up period between the trial arms minus the implied opportunity cost of the programme
expressed as the QALYs that would be displaced in a resource-limited health system in consequence of
the intervention generating higher total costs per participant over the follow-up period (or conversely
the QALYs saved if the programme was found to generate incremental cost savings). The opportunity
cost of the programme was calculated by dividing the lower end of the current threshold used by the
NICE for determining programme cost-effectiveness (£20,000 per QALY gained) by the incremental
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cost of the programme. This calculation is predicated on the basis that the NICE threshold should in
principle identify the level of cost that will displace a single QALY.91 A positive net QALY benefit would
therefore indicate that, at 12 months, the weight management programme is cost-effective.

Sampling uncertainty
Sampling uncertainty was analysed using the distribution of bootstrapped replications of incremental
cost and QALY outcome pairs. This uncertainty is presented in two stages: first, using a visual
presentation of the simulated distribution of cost and QALY outcome combinations in the ‘cost
effectiveness plane’ and then using this distribution to determine the proportion of simulations
located in each cost-effectiveness ‘quadrant’; second, by identifying the proportion of simulated cost
and QALY outcome pairs that result in a positive net QALY benefit (indicating that the programme
is cost-effective) and repeating this for different assumed cost-effectiveness thresholds. This is
used to trace a cost-effectiveness acceptability curve (CEAC),91 which plots the probability that
the intervention is cost-effective at different assumed values for the cost-effectiveness threshold.

Additional sensitivity analysis
The appropriate level of the cost-effectiveness threshold for guiding decisions over the funding of
new health-care programmes is uncertain.92,93 Therefore, in addition to generating a CEAC, we also
estimated the net programme QALY benefit across variable thresholds, some higher and some lower
than the existing value adopted by NICE. The sensitivity of the main findings to the exclusion of
high-cost outliers (e.g. owing to infrequent instances of unusually lengthy periods reportedly spent in
hospital during the follow-up period by mother or infant) that could risk skewing findings in favour of
either the weight management programme or usual care was also examined.

To explore the sensitivity of findings concerning costs and QALY outcomes to the inclusion of
participants who were not successfully followed up at either 6 or 12 months, multiple imputations
were used to impute missing cost and QALY data for trial dropouts. This test assumes that loss to
follow-up is random (conditional on observable participant characteristics) and not related to either
QALY outcomes or levels of health-care usage during the follow-up period.

Results

Quality and completeness of economic data
There were no reported concerns from the research midwives that participants had difficulties responding
to questions regarding contacts with community- or hospital-based services over the follow-up period.
Analysis of the data collected to meet objective 5 broadly supported collection methods used as a feasible
basis for evaluating intervention cost-effectiveness in a definitive trial. Tables 31–33 in Appendix 4 provide
details on completeness of cost data against individual items of service use during pregnancy and the first
and second 6-month periods. Self-reported data on contact with community-based health care from the
6- and 12-months interviews were complete. Only three cases had missing data from clinical case notes
for costing labour and birth. In a small number of cases, data for costing A&E contacts at 6 and 12 months
were missing (6% and 3% of participants interviewed, respectively) and for outpatient service contacts
(3% of participants interviewed at each time point). Missing information was more apparent for costing
inpatient admissions over follow-up, the proportion of participants with missing inpatient admission costs
ranging between 4% (infant admissions at 12 months) and 11% (maternal admissions at 6 months) of
those who were followed up. Unit cost data suitable for use in economic evaluation and for costing
service use measured via the AD-SUS (including mode of birth) were universally available across all
service items included in the scope of the economic analysis. Data on self-reported health status using
the EQ-5D-5L measure (for QALY estimation) were provided by all women who completed follow-up.
All component items of the EQ-5D-5L were fully completed by all women followed up at 6 and 12 months,
enabling identification of the relevant EQ-5D-5L health state and its associated utility weighting.
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Despite high levels of complete data for most service items, aggregation across individual items of cost led
to missing data on total costs and missing paired data on total costs and QALYs for 33% of participants
at 6 and 12 months. Missing cost data were successfully imputed using multiple imputation methods.

Preliminary cost-effectiveness analysis: findings

Reported service use by time period
Descriptive statistics on service contacts during pregnancy and at 6- and 12-month follow-up for women
allocated to either arm are shown in Tables 31–33 in Appendix 4. All the information reported in these
tables refer to the sample of women who had complete data on service contacts at each time point.

During pregnancy a wide range of services were reportedly used by women in both trial arms.
Midwives, GPs, GP practice nurses and obstetricians were reported to be the most frequently
contacted clinical professionals. As could be expected, antenatal visits for ultrasound scans and blood
tests were almost universally reported across the trial sample. Hospital admissions during pregnancy
were comparatively rare in both arms: 8% and 12% of the intervention and control arm samples,
respectively, reported at least one admission to hospital.

The overwhelming majority of women (> 90%) continued to report having some level of contact with GPs
and midwives at the 6-month follow-up, averaging between three and four contacts over 6 months for
those who reported engaging with these services. Health visitors were also widely utilised at follow-up
(> 90% of women). Reported use of midwives dropped off at 12 months, though GPs and health visitors
continued to be widely utilised. Social workers, mental health professionals and employment and housing
workers were contacted by only a minority of participants over the entire follow-up period.

Contact with an A&E department was reported by 26% and 30% of women at 6 and 12 months,
respectively, with a slightly higher reported use in the intervention arm at both follow-up points.
At 6 months, a higher percentage of women allocated to the intervention arm reported at least one
outpatient visit relating to their infant’s health compared with women allocated to the control arm
(28% vs. 17%, respectively), though this differential narrowed at 12 months. For those who reported
outpatient contact for the infant, there was a reported average of two visits.

The percentage of women reporting any contact with outpatient services relating to their own health
was higher in the control arm (23% at 6 and 12 months) than in the intervention arm (18% at 6 months
and 16% at 12 months), with a mean of two to three visits for those reporting at least one contact at
each of the follow-up interviews.

Health-related quality of life
Utility weights applicable to the health states described by participants using the EQ-5D-5L instrument
are reported in Appendix 4, Tables 31–33. Mean health state utility scores improved in both groups
from baseline over the follow-up period. Differences in mean utility scores between the intervention
and control arms at 6 and 12 months were negligible.

Cost-effectiveness
Pre-intervention baseline costs accrued over pregnancy prior to 36 weeks’ gestation (inclusive of imputed
values where data are missing) are presented in Appendix 4, Table 34. These estimates relate exclusively
to participants included in the cost-effectiveness analysis who were followed up for 12 months. The costs
of pregnancy- and non-pregnancy-related service contacts were broadly similar over this period for the
intervention and control participants, though costs of hospital admissions were considerably higher for
control arm participants.
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The mean cost of service contacts for the intervention and control arms over the follow-up period (again
for cases included in the economic evaluation) are presented in Table 20, along with mean cost differences
adjusted for baseline covariates. Unadjusted differences (not presented) were similar and in practice
adjustment for baseline covariates made little difference to the main cost-effectiveness findings.

The mean total cost per participant was £5718 in the intervention arm and £4922 in the control arm.
The costs of birth contributed most to participant total costs over the follow-up period (a mean of
£3000 in both groups) followed by community-based, A&E and outpatient service contacts (a mean
of £884 and £758 in the intervention and control arms, respectively) and hospital admission costs.
The cost of weight management programme enrolment (≈ £50 per randomised participant) was
< 1% of the overall mean total cost for that group.

Total costs at 12 months (inclusive of the cost of commercial weight management group enrolment)
were £741 higher in the intervention arm than in the control arm, adjusting for baseline covariates.
In terms of types of service use, the biggest difference in mean costs arose in relation to infant hospital
admissions at 6 months (a mean difference of £487 between intervention and control arms). The mean
costs of contact with community-based and hospital outpatient services at 6 months were £106 higher
in the intervention arm than in the control arm. The mean cost of delivery was also marginally higher
for participants in the intervention arm. Mean cost differences across all service categories generally
reduced between 6 and 12 months. At 12 months participants in the weight management group were
estimated to have lived a single life-year of marginally higher quality after adjusting for health state
utility scores measured at 6 and 12 months. This amounted to a mean difference of 0.01 QALYs at
12 months (see Table 20).

TABLE 20 Costs, QALYs and weight management programme cost-effectiveness over 12 months

Variable

Mean (SE)

Adjusted mean
difference (95% CI)a

Intervention
arm (n= 69)

Control arm
(n= 71)

Costs (£)

Delivery 3133 (70) 3110 (80) 52 (–173 to 269)

At 6 months

Community-based, outpatient and A&E service contacts 884 (71) 758 (45) 106 (–53 to 275)

Hospital admissions: baby 846 (478) 372 (349) 487 (–487 to 1603)

Hospital admissions: mother 224 (105) 131 (81) 79 (–170 to 348)

At 12 months

Community-based, outpatient and A&E service contacts 362 (43) 358 (42) –17 (–142 to 103)

Hospital admissions: baby 114 (387) 128 (76) –24 (–239 to 223)

Hospital admissions: mother 107 (79) 135 (122) 8 (–318 to 263)

Total 5718 (578) 4992 (431) 741 (–488 to 2107)

QALYs

At 12 months 0.920 (0.011) 0.924 (0.008) 0.01 (–0.01 to 0.02)

Net benefit of intervention at 12 months –0.032 (–0.10 to 0.03)

ICER

At 12 months £74,100 per
QALY gained

a Non-parametric 95% CIs using bootstrapped simulations of imputed data.
Note
Costs in 2016/17 prices.
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Table 20 also presents summary cost-effectiveness results based on the mean difference in total costs
and QALYs at 12 months. The ICER for the intervention arm was estimated to be £74,100 per QALY
gained. This translates into a 0.032 net QALY loss at 12 months.

Sampling uncertainty and sensitivity analysis
Figure 5 presents 100,000 simulated pairs of cost and outcome (QALY) differences in the cost-effectiveness
plane along with a 95% confidence ellipse and the lower end of the threshold currently used by NICE
to determine health programme value for money (£20,000 per QALY gain). A total of 63% of simulated
pairs are in the north-east quadrant of the plane (the weight management programme has a higher
cost and is more effective than usual care), with 26% located in the north-west quadrant (the weight
management programme is cost-increasing and less effective) and a small percentage located in either
the south-east or south-west quadrants (8% and 3%, respectively).

Figure 6 translates this information into a CEAC.

At a cost-effectiveness threshold of £20,000 per QALY gained there is an estimated 0.17 chance that
the intervention will be cost-effective at 12-month follow-up. At higher thresholds this probability
increases, although it remains considerably below 0.5 even when assuming a maximum threshold of
£60,000 per QALY gained. Figure 7 presents varying estimates of the net QALY benefit for different
cost-effectiveness thresholds. Over the selected range of thresholds, the net QALY benefit of the
programme as estimated at 12 months never exceeds 0.
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When testing the sensitivity of these findings to the exclusion of a high-cost outlier (due to infant-
related hospital admission costs in excess of £15,000 at 6 months) in the intervention arm, the mean
difference in total cost between both trial arms fell from £741 to £625. This did not significantly affect
the estimated ICER and the overall conclusions regarding programme cost-effectiveness at 12 months.
Through use of multiple imputations, there was evidence that loss to follow-up could substantially
bias estimated differences in mean costs: imputing for missing data conditional on observed values
of covariates at baseline and over the follow-up period, the covariate-adjusted excess total cost per
participant for the intervention compared with the control arm increased from £741 to in excess of
£1500. This would serve to strengthen the conclusion that, over a 12-month follow-up period, the
intervention would exceed the existing NICE maximum cost per QALY thresholds.

Implications of health economic evaluation for a future definitive trial

l A within-trial economic evaluation demonstrated the feasibility of using a combination of self-reported
data on relevant service contacts combined with data extracted from women’s maternity records to
evaluate the within-trial economic impacts of a weight management programme delivered postnatally.

l Health-related quality of life measured using the EQ-5D-5L instrument, required to support the
estimation of QALYs, was completed for all items and domains by all participants who were followed
up postnatally.

l There were no reported problems or concerns from women regarding the questions contained in
the AD-SUS42 used to measure service contacts for costing purposes or regarding the component
items included in the EQ-5D-5L instrument.

l Although service contact data were generally complete, missing information pertinent to costing
was more apparent in relation to hospital service contacts, including admissions. Given that hospital
admissions, although relatively infrequent, are generally the most important item of resource use in
terms of cost, with potential to influence cost comparisons across trial arms, use of hospital records
should be explored as a possible alternative to capturing hospital admissions data in a future
definitive trial.

l Aggregation of costs over individual service contact items where there were missing data meant
that data on total costs required for cost-effectiveness analysis (in combination with QALY
outcomes) were missing for 33% of women who were followed up postnatally and eligible for
inclusion in an economic evaluation. The effect of missing data was mitigated using multiple
imputation. This prevented data provided by trial participants from being unused and provided a
means of reducing the risk of biasing trial findings owing to the exclusion of cases from the main
cost-effectiveness analysis. Strategies for understanding and handling missing data, including more
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detailed analysis of patterns of missingness (which we did not undertake in any great detail for this
trial) and use of multiple imputation methods, are likely to be a key component of an economic
evaluation in a future definitive trial.

l The resource use measurement instruments employed in this feasibility trial were designed to quantify
costs from an NHS/Personal Social Services perspective. However, given that the intervention has
a strong public health rationale and that a key ‘active ingredient’ includes advice on lifestyle and
behaviour to promote weight loss, we would recommend that any future definitive trial gives
consideration to the additional measurement of costs borne by participants (both time and financial)
in taking positive action on behaviour and lifestyle choices. This would seem particularly relevant
given that these personal resource commitments could affect weight management outcomes.

l The economic evaluation based on the feasibility trial data assessed the incremental costs and QALY
outcomes of the intervention at 12 months compared with usual care. The higher mean total costs
were largely driven by increased infant hospital admissions in the intervention arm at 6 months.
This may have reflected a real programme effect or a consequence of underlying unobserved
differences between intervention and control participants not balanced out through randomisation.
Further consideration should be given to this in a future definitive trial.

Modelling out-of-trial programme impacts

In this section an overview is presented of available evidence required to support economic modelling
of out-of-trial costs and QALY impacts of improved postnatal weight management as part of any larger
definitive trial. When considering the cost-effectiveness of funding weight management and lifestyle
support programmes, the focus of any future definitive trial on costs and outcomes measured over the
trial period itself may risk understating longer-term impacts on resource use, quality of life and life
expectancy. Capturing these longer-term impacts is likely to be complex and will require economic
modelling of one form or another.

A broad assessment of the feasibility of modelling longer-term impacts was undertaken for a future
definitive trial, including plausible time scales over which impacts might be assessed. The feasibility
assessment draws on a rapid evidence review of the type of evidence required to develop and
parameterise an economic model of this type, namely:

l epidemiological evidence directly linking weight-related outcomes measurable in a clinical trial to
the risk of exposure to relevant health conditions (e.g. complications and adverse outcomes in
future pregnancies, type 2 diabetes, cardiovascular disease) and impacts on birth outcomes and
infant development

l economic end-points, including loss of quality-adjusted life expectancy for women and their infants
linked to adverse outcomes and resource costs arising from the management of adverse health outcomes

l wider evidence on weight management programme clinical effectiveness and cost-effectiveness and
the sustainability of effect on weight outcomes beyond the period observable in a trial

l existing economic models (e.g. in the field of obesity management) that could inform the development
of an economic model applied to the evaluation of a weight management programme in a future trial.

Search strategy

A rapid review is a method of literature search and synthesis designed to provide a useful overview of
the available evidence in a short period of time. It has much in common with a systematic review in
that it follows a broad problem/population, intervention, comparison, outcomes (PICO) or problem/
population, intervention, comparison, outcomes, study design (PICOS) approach, answers a specific
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question, uses inclusion and exclusion criteria to judge papers and uses critical appraisal to judge
the quality of papers. The main differences between a rapid review and a systematic review are the
time required for completion (a matter of weeks compared a matter of months, respectively) and
the outcomes, which are simplified for a rapid review, which opts for descriptive summaries and
the identification of themes in the data, compared with the meta-analysis and methodical summary
approach used in a full review.

Searches were conducted using MEDLINE and EMBASE databases during October and November
2018, with no limitation on publication date and limited to the English language.

A three-pronged search approach was taken. Screening was completed using Rayyan [Qatar Computing
Research Institute (Data Analytics), Doha, Qatar], a web-based literature review programme that has
a flexible tagging system. Papers were included if they satisfied the main criteria, tagged with their
inclusion or exclusion reasons and then tagged with each paper’s main themes and findings. These
themes were then summarised to give a narrative for each topic and recommendations were made
regarding the implications of the findings from the review for any future modelling of intervention
impacts as part of a definitive trial.

The search strategy included the following searches.

Search 1
(Economic AND model*) AND (obes* OR overweight OR ‘excess weight’ OR ‘gestational weight gain’
OR ‘gestational obesity’) AND method*

Search 2
((obes* OR overweight OR ‘excess weight’ OR ‘gestational weight gain’ OR ‘gestational obesity’) AND
(pregnancy OR birth OR natal OR partum OR intrapartum OR interpregnancy) AND (‘weight loss’ OR
diet* OR ‘weight reduction’)) AND human AND (econom* OR effect OR cost OR qaly OR ‘quality of life’
OR qol OR eval*)

Search 3
(obes* OR overweight OR ‘excess weight’ OR ‘gestational weight gain’ OR ‘gestational obesity’) AND
(pregnancy OR birth OR natal OR partum OR intrapartum OR interpregnancy) AND (‘long term’ OR
lifetime OR ‘life course’) AND human AND outcome* AND (mother OR baby OR child OR infant)

Inclusion criteria (common to all searches):

l English language
l human subjects only (no animal studies)
l journal articles only (no conference abstracts)
l published any time
l Organisation for Economic Co-operation and Development (OECD) countries.

Additional inclusion criteria for search 1 (PICO):

l problem – economic modelling
l intervention – obesity model
l comparison – other methodologies/conventional modelling approaches
l outcomes – modelling methodology.
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Additional inclusion criteria for search 2 (PICO): problem/population, intervention, comparison, outcome

l population – women who experience EGWG or who are obese at conception
l intervention – any intervention to reduce bodyweight after pregnancy or between pregnancies
l comparison – any other intervention or usual care/natural weight loss
l outcomes – effect sizes, costs, quality of life measures.

Additional inclusion criteria for search 3 (PICOS):

l population – women who experience EGWG or who are obese at conception and their children
l intervention – any intervention
l comparison – any comparison
l outcomes – long-term outcomes in mother and child as a result of excessive weight gain
l study design – RCT, longitudinal study.

Results

Across the three search strategies, 5405 abstracts were returned. The results were de-duplicated and
analysed in Rayyan. In total, 124 abstracts were included. The main reasons for papers to be excluded
were topic irrelevance (46%), wrong type of intervention (26%), wrong population (13%) and animal
studies (6%). The remaining 9% were excluded for not being in English, not being full articles or for
being from non-OECD countries. Of the included studies, eight provided evidence of economic end
points (such as unit costs or QALY estimates), 39 covered epidemiological evidence of long-term
impacts of obesity in mother and child that would be useful when designing an economic model,
34 were existing economic models and 43 concerned the clinical effectiveness and/or cost-effectiveness
of postnatal interventions.

Figure 8 shows the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
flow chart of the screening and inclusion process.

Epidemiological evidence
Because the purpose of this review was to identify key considerations for future modelling work, it was
necessary to consider how the epidemiological evidence would fit into the outcomes observed as part of
any definitive trial. A key piece of information is the reference measure, which establishes a link between a
trial’s short- to medium-term outcomes and longer-term impacts, whether or not there is a dose–response
relationship for a given effect size and how it is quantified. This might be usefully expressed as a RR, hazard
ratio or odds ratio for each relationship. Existing models (such as those that underpin NICE guidance)94,95

have established evidence for general population risks of diseases stemming from long-term obesity, but
these rarely have subgroups other than by sex. The aim here was to gain a general insight into what should
be, on the strength of available evidence, the key adverse health outcomes (for woman or infant) in an
economic model of pregnancy-related weight management.

We identified 39 studies96–134 that contained potentially relevant estimates of costs of achieving
behavioural change and resource impacts linked to relevant long-term health outcomes. Fourteen
studies118,135–147 reported health state utility scores relating to maternal outcomes, obesity and long-
term conditions associated with weight gain.

The primary health risks for women linked to pregnancy weight gain reported in the reviewed studies
were type 2 diabetes and cardiovascular disease. The evidence underpinning these comes mostly from
large epidemiological registry reviews and regression models of large data sets, for example Eriksson
et al.105 There was limited evidence of elevated risks of cancer-related mortality and morbidity, though
the authors warn that these effects are of only borderline statistical significance. The Eriksson et al.105

study sample was drawn from the Finnish population; therefore, pregnancy-specific risks specific to
the UK population were not addressed.
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There was no evidence of a significant differential between elevated health risks linked to general weight
gain and elevated health risks linked to weight gain during pregnancy. Therefore, for modelling purposes,
general hazard ratios for the UK female population already used in existing general obesity impact
modelling could be used for modelling long-term benefits of improved postnatal weight management.

In terms of subsequent pregnancy-related outcomes, the evidence points to an increased risk of
higher maternal BMI scores on pre-eclampsia, gestational diabetes, caesarean section and other birth
complications,133,134 and there is evidence that long-term weight retention in the postnatal period leads
to negative outcomes in subsequent pregnancies.7,8

The rapid evidence review did not identify a substantive pool of evidence for quantifying the link
between pregnancy-related weight gain and risk to long-term infant development, suggesting that
modelling these impacts will carry considerable uncertainty.

Economic end points
Estimates of long-term costs and QALY impacts attached to adverse health events of relevance to
pregnancy-related weight management are well established in the UK and have been used in models
underpinning NICE guidance (specifically guidelines PH25,134 PH15148 and CG181149 on cardiovascular
disease, PH35 on diabetes,150 and PH5394 and NG795 on long-term models of weight loss). This review
identified eight economic studies containing relevant evidence on economic points that could support
modelling of long-term benefits. These included studies evaluating pharmacological approaches to
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delivering weight loss in patients with obese BMI scores135,151,152 and surgical interventions, including
bariatric surgery.136 The review also identified four epidemiological studies containing relevant economic
data: two studies undertaken to estimate the burden of obesity118,153 and two studies that estimated the
life-time burden of childhood obesity.124,154

Programme clinical effectiveness and cost-effectiveness
We included 43 studies that estimated the clinical effectiveness and/or cost-effectiveness of behavioural
programmes.7,10,13,137,138,155–193 The primary outcome of the behavioural interventions identified in the
review concerned their clinical effectiveness at reducing women’s weight in the first year post pregnancy.
Most interventions identified used the absolute number of kilograms lost as the primary outcome of interest.
In two studies, weight outcomes were also converted into a binary outcome identifying achievement of
clinically significant weight loss postnatally, of which returning to within 5% of the woman’s pre-pregnancy
weight was the most consistently used measure.187,188 Significant 1-year outcomes in weight loss terms were
found in only two studies.189,190 One study191 was designed to capture adverse pregnancy events from a
weight management programme and did not report weight loss outcomes; another study192 captured the
impact of exercise interventions on other measures of cardiac and endocrine health through blood tests
and waist measurement. Several other papers168,171,175,179,184,187 reported on initial acceptance of ideas or
settings for interventions or provided outcomes for children rather than mothers.

Overall, the long-term clinical effectiveness and cost-effectiveness of behavioural programmes beyond
the period of a clinical trial is uncertain. One paper193 offered evidence on weight maintenance over a
2-year follow-up period, with the remaining papers having follow-up periods no longer than 1 year.
Evidence on longevity of effect, which is a crucial parameter for determining long-term economic
outcomes, is lacking.

Existing economic models
The final search strand identified papers that would help in informing the methodological approach
to modelling long-term impacts. A total of 34 papers139–147,194–219 were included. This search was
deliberately broader in scope to try to capture the best practice for modelling obesity in general, not
just in the postnatal population.

A total of 38% of the studies were based in the USA, 18% in the UK and 6% in the Netherlands.
Canada,99,198 Germany,102,124 Ireland,115,135 Italy125,145 and Mexico195,214 each had two studies, and
Australia,103 Belgium,152 Denmark,116 France,105 Greece,200 Malta,197 Portugal201 and Switzerland202

each had one study. One study98 used United Nations data to estimate worldwide impacts of obesity.
The economic perspective of the studies was extracted, with 63% of papers taking a health service
perspective and 37% taking a broader societal perspective.

Because this was a methodological search, there was a wider range of topics than only behavioural
interventions. A total of 34% of models concerned modelling baseline or long-term epidemiological
impacts of obesity without focusing on a specific intervention. Behavioural interventions were the
second largest group, at 28%. A total of 22% modelled surgical interventions, one of which was to
determine whether or not bariatric surgery improves pregnancy outcomes. A total of 10% modelled
pharmacological interventions and 6% examined the population-level impact of policy interventions,
including taxes on the sugar or fat content of food products. None of the papers covered by the review
included a model dealing specifically with post-partum weight loss. One-fifth of the included studies
covered only methodological approaches or were systematic reviews of A total of 32% of models used
a microsimulation approach to model intervention impacts, 30% followed a Markov state-transition
structure, 19% were based on regression analysis and 19% used a decision analytic approach.

Reviews of existing obesity models found that sophisticated long-term models are still rare, with
modellers adopting strong assumptions about sustained duration of effect of interventions.215–217
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We identified one study218 that looked to capture the nuances of weight loss and regain in weight
in key subgroups of people with obesity. This model used microsimulation methods to estimate four
weight loss and gain scenarios over 4 years based on longitudinal data from a long-running diabetes
study. This type of modelling structure could prove informative for extrapolating the impact of weight
management programmes observed in any definitive trial given uncertainty regarding sustainability
programme effects.

One review of the wider obesity modelling literature214 was identified and its key recommendations
included the need to capture cardiovascular disease as a key consequence of obesity and to use
modelling approaches geared to capturing the impacts of varying time to disease onset as well as
disease severity and time to death. Microsimulation approaches, such as individual patient simulation
or a Markov model, provide methodological frameworks for achieving this. Griffiths et al.215 also
recommend that implementation of interventions be included in the modelling, because they found
that the scale-up and roll-out of small-scale interventions to population level is ‘controversial’ in the
plausibility of the effects holding at population level.

Summary of review findings

Epidemiological evidence

l The review found strong evidence for the inclusion of pre-eclampsia, gestational diabetes,
cardiovascular disease and type 2 diabetes in a future economic model, with relative risks available
for these diseases already established in the literature.

l The evidence linking maternal outcomes to childhood obesity is not well established and linking a
mother’s weight loss post partum to her child’s adult outcomes would require strong assumptions.
Therefore, a childhood-to-adulthood model for this intervention would not be recommended.

Economic end points

l The economic impacts of cardiovascular disease, type 2 diabetes and pregnancy complications are well
established in the UK through NICE guidance and these should be used to inform the future model.

l Relevant costs and health state utility/QALY estimates are available and widely documented in the
literature for key clinical end points.

Programme clinical effectiveness and cost-effectiveness

l Estimation of the clinical effectiveness and cost-effectiveness of weight management interventions
has been largely restricted to periods of < 1 year. Evidence on long-term sustainability of any weight
loss over longer periods is generally lacking, which poses challenges for modelling extrapolated
intervention impacts beyond time periods that could be feasibly built into a main trial.

Existing economic models

l The economic literature included did not contain an economic model specifically dealing with
the impacts of postnatal weight management. However, many of the modelling studies included,
including those that examined the impact of obesity, offer insight into appropriate methodological
approaches to take when modelling impacts arising from improvement in pregnancy-related weight
management and in some cases sources of evidence and data (e.g. relating to economic end points).
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Implications of the rapid review for a future definitive trial

l The modelling of long-term impacts linked to any clinically significant short-term weight loss
observed in the context of a definitive trial will be feasible.

l Modelling should prioritise the estimation of impacts where evidence is strongest with respect to
adverse health outcomes. These include risks to subsequent pregnancies (specifically pre-eclampsia
and gestational diabetes) and non-pregnancy-related health risks (specifically cardiovascular disease
and type 2 diabetes).

l Measurement of within-trial clinical effectiveness of the weight management intervention should
account for the needs of economic modelling, specifically in using measures that can be synthesised
with wider epidemiological data for determining impacts of risk of adverse events.

l A modelling structure should be developed to account for prevailing uncertainties in the evidence
base, specifically in relation to the probable sustainability of any weight loss that might be observed
within the confines of a definitive trial. This should include a focus on the impacts of weight
recidivism over time to avoid overestimating the long-term impacts of effective weight
management, for example building on the work of Su et al.218

l The model should use a microsimulation structure such as discrete event simulation or Markov-based
approaches. Figure 9 is a simplified example of the type of model structure that could be adopted to
evaluate the long-term impacts arising from the type of weight management programme evaluated in
the SWAN trial.
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FIGURE 9 Example of pathway impact model for economic evaluation of a postnatal weight management programme.
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Chapter 8 Integration of findings

In this chapter we present the integration of findings from the main feasibility analyses and the
process evaluation to contribute to meeting the overarching aim of the trial: to assess whether

or not it is feasible to conduct a definitive RCT to determine the clinical effectiveness and cost-
effectiveness of lifestyle information and access to weight management sessions for 12 weeks to
support women in an ethnically diverse inner-city population to achieve long-term postnatal weight
management and positive lifestyle behaviour.

In summary, the quantitative analysis comparing women allocated to the intervention and control arms
regarding weight change and secondary outcomes showed that women allocated to the intervention arm
had a modest increased weight loss at 12 months compared with women allocated to the control arm, with
little difference in any of the other outcomes measured. By contrast, the process evaluation (in particular
the interview data but also questionnaire free-text data) found that the relationship between the
intervention and outcomes was more complex, with the ‘dose’ of the weight management group
intervention being a key explanatory factor. This related to the three components of behaviour change:
capability, motivation and opportunity. A more detailed examination of the potential reasons for disparate
findings between the two data sets follows, using the framework provided by Moffat et al.53 (Table 21).

The integration of data from all sources provided a rich explanation regarding how, why and if the
intervention has potential to ‘work’. The quantitative data alone suggested a modest benefit in relation

TABLE 21 Exploring disparities in findings between quantitative and qualitative sources

Approaches to explore disparities in findings53 Application to trial

Treating methods as fundamentally different The quantitative and qualitative components had different
(although related) aims/objectives; approaches to data collection/
analyses are based on fundamentally different theoretical
paradigms. This could explain the disparities between findings in
relation to the secondary outcomes, which were designed to
assess outcomes derived from the logic model proposing how the
intervention would work. The process evaluation was designed to
understand how women experienced the intervention and did
not specifically ask questions about these outcomes

Exploring the methodological rigour of each
component

Quantitative and qualitative components were conducted
rigorously

Quantitative: informed by a sample size calculation to assess
clinically significant weight change differences. Utilised measures
of outcome related to the intended outcomes of Slimming World,
and other outcomes of interest (e.g. smoking, exercise). Each
selected for their psychometric properties and validity in
postnatal populations but many did not have strong psychometric
properties or validity in postnatal populations

Qualitative: the interview sample was diverse in relation to
demographic and weight-related factors as well as intervention
dose (including non-attenders). This was supplemented with
questionnaire data from all women

Exploring data set comparability The qualitative interview sample was a subsample of the women
who participated in the main (quantitative) trial purposively
selected for diversity, including women who did attend and
women who did not attend the weight management groups.
The qualitative analysis also included data from all women who
completed free-text questions, so directly comparable to the
quantitative sample

continued
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to weight change for women allocated to the intervention arm compared with women allocated to the
control arm, with little difference in relation to other outcome measures. However, when examined in
conjunction with the qualitative data, and with further per-protocol analysis, we found the intervention
to have a ‘dose effect’, with greater understanding of the factors that could influence whether or not
women will receive the full Slimming World ‘dose’.

Potential explanations for disparities in findings included that methods were fundamentally different
(had different aims and questions) and ‘measures’ were not matched, and that the quantitative analyses
(ITT) necessarily treated every intervention woman the same, regardless of whether or not she
received the intervention as intended, and treated every group and session as the same. However, the
qualitative data showed a dose–response effect, and key issues regarding group identity and consultant
factors that influenced how the intervention was experienced by women.

The in-depth findings from the process evaluation regarding women’s motivations to participate in the
trial and to lose weight, their beliefs about the intervention and their ability to follow the Slimming
World programme – plus opportunity factors relating to the ease with which they could participate,
the support they had for participation and whether or not they felt comfortable participating – were all
key explanatory factors regarding whether or not women who attended ≥ 10 sessions were associated
with more benefits in terms of sustainable weight loss.

This integration of findings is important for informing decisions about whether or not a definitive trial
is feasible: there are clear recommendations emergent from the process evaluation that could enhance
or optimise the potency of the intervention in a definitive trial. For recommendations, see Chapter 9,
Recommendations for future research.

TABLE 21 Exploring disparities in findings between quantitative and qualitative sources (continued )

Approaches to explore disparities in findings53 Application to trial

Conducting additional analyses and making
further comparisons

A critical distinguishing feature that is ‘ignored’ in the ITT analyses
for the quantitative data is that half of the women allocated to the
intervention arm did not attend any weight management groups
at all, and of those that attended only 19% received the
intervention as intended (e.g. attended ≥ 10 sessions)

Based on the findings from the process evaluation that suggested a
‘dose effect’ with regard to the intervention, a per-protocol analysis
was completed (see Chapter 5), showing a ‘dose effect’ with women
who attended ≥ 10 sessions losing significantly more weight

Exploring whether or not the intervention under
trial worked as expected

Quantitative: each woman was treated as having received the
same ‘dose’ of the intervention regardless of the number of
sessions attended (or indeed if she attended at all)

Qualitative: evidence of a dose–response effect was suggested by
the data; women who attended more sessions were more likely
to report positive capability, motivation and opportunity factor
and to lose weight and sustain weight loss. The qualitative data
suggested fidelity issues in relation to group and consultant
factors that affected the acceptability of the intervention

Exploring whether or not the outcomes of the
quantitative and qualitative components match

As mentioned above, the methods were distinct. The process
evaluation (qualitative data) was not designed to assess
‘outcomes’, meaning that data sets were not directly comparable.
Included quantitative measures to assess changes in some
outcomes of interest need to be further considered in terms of
relevance to women who have recently given birth and how best
to capture data of interest

Quantitative refers to questionnaire measures. Qualitative refers to interviews and free-text questions in
the questionnaire.
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Chapter 9 Discussion and conclusion

Introduction

This trial was designed to assess the feasibility of conducting a future definitive trial to determine the
clinical effectiveness and cost-effectiveness of lifestyle information and access to commercial weight
management groups for 12 weeks to support women in an ethnically diverse inner-city population to
achieve and maintain postnatal weight management and positive lifestyle behaviour. Findings showed
that it was possible to recruit and retain women with overweight and obese BMI scores at antenatal
booking, but recruitment approaches for women who had normal BMI scores who developed EGWG
were not successful.

Women allocated to the intervention were more likely to have lost weight at 12 months postnatally,
with evidence of a ‘dose effect’ in terms of number of sessions attended. There appeared to be minimal
impact on other aspects of lifestyle behaviour, with the process evaluation findings informing why
this may be the case, as well as potentially reflecting current positive health behaviours in the local
population. The economic evaluation showed that it was feasible to use women’s self-reported data and
data from maternity records to evaluate within-trial economic impacts and the potential importance of
economic modelling of longer-term impacts.

Overview of findings

The original commissioning brief asked for a trial of the clinical effectiveness and cost-effectiveness of
interventions for weight management after pregnancy. Because evidence was lacking to support a
clinically effective and cost-effective intervention, including evidence of whether or not women with
high BMI scores living in an ethnically diverse inner-city area would be prepared to participate in a
trial or complete all trial follow-up processes or of the optimal time to commence weight management
support, we proposed a feasibility trial in the first instance. Findings would inform a decision about
whether or not a future definitive trial of clinical effectiveness and cost-effectiveness could be
undertaken.

The majority of the feasibility trial objectives were achieved. Where objectives were not fully met as
anticipated, the mixed-methods approach and integration of qualitative and quantitative trial data
enabled us to consider why this may be the case and postulate how a similar objective could be
optimised in a future trial. Trial objectives 1–6 are explored further below.

Objective 1
The sample size required 130 women to be followed up for 12 months postnatally. To reflect a 30%
drop-out rate, because women are particularly mobile and tend to change addresses in the weeks and
months after giving birth, we aimed to recruit a total of 190 women over a 6-month period. We recruited
193 women over 8 months; additional time was taken because of a revision to the trial protocol regarding
recruitment of women who had normal antenatal booking BMI scores and developed EGWG. Contacting
women initially by letter and asking them to opt out if they were not interested appeared to work well
and meant that women could make their own decision about whether or not to participate. Of all women
who received an invitation letter, only two contacted the team to express concerns about receiving a
letter, indicating that women were generally happy to be contacted by a named midwife who could
explain the trial further for those who were interested.

DOI: 10.3310/phr08090 Public Health Research 2020 Vol. 8 No. 9

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Bick et al. under the terms of a commissioning contract issued by the Secretary of State for
Health and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in
professional journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial
reproduction should be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House,
University of Southampton Science Park, Southampton SO16 7NS, UK.

99



The initial plan (to advertise at the trial site to ask women who thought that they might have gained
more weight than needed to contact the research midwives) only attracted a handful of women, none
of whom met IoM criteria for gestational weight gain at 36 weeks.5 A decision was made, supported
by the TSC, to revise the recruitment approach and reflect the same approach used for women with
overweight and obese BMI scores at antenatal booking, namely initially contacting women by letter to
ask if they would be interested in joining the trial. We extended recruitment duration by 2 months to
accommodate changes to the protocol and time to obtain REC/HRA approvals. Despite changes, we
recruited only four women with EGWG. Although more women came forward to be weighed, they did
not meet IoM criteria.

An important barrier to recruitment of these women is that women are not routinely weighed at each
antenatal appointment in line with current NICE guidance,6 presenting a challenge with respect to
identifying women with a normal BMI score at antenatal booking who develop EGWG.This is a population
of women who give cause for concern15 because those who develop EGWG and do not lose the weight
postnatally may gain more weight prior to their next pregnancy, increasing their risk of adverse outcomes
such as gestational diabetes.219 Alternative approaches to identify and support women with EGWG are
needed, and, if weight management interventions are to target these women in the postnatal period, all
women attending trial units who commence pregnancy with a normal BMI score may need to be weighed
at each appointment or at pre-defined times during pregnancy.

Achieving high follow-up rates at 9 and 12 months in both groups was reassuring and reflected use of
several approaches to follow-up, including face-to-face appointments with the research midwives at the
trial unit, or in the woman’s homes, at 6 and 12 months, which women seemed to value. That so many
women allocated to the control arm, and allocated to the intervention arm but who did not attend any
sessions, completed follow-up was encouraging.

An important part of the process evaluation was to explore the acceptability of the intervention and
trial procedures from interviews with women allocated to the intervention on completion of the
commercial weight management programme and with women from both trial arms at 12 months
postnatally to explore experiences of participating in the trial. We recruited as planned at both time
points, selecting women for interview to reflect diversity of weight change and ethnicity and, in the
intervention arm, high or low uptake or non-attendance of sessions.

Objective 2
We aimed to estimate the effect size for a probable primary trial outcome in a future definitive trial,
namely difference between the trial groups in weight at 12 months postnatally, expressed as percentage
weight change from antenatal booking weight. This was an outcome that the Expert PPI Group supported
because longer-term weight management benefits were considered to be important. Analysis of weight
data showed a modest benefit in relation to weight change at 12 months postnatally among women in the
intervention arm, which was not apparent at 6 months. This is likely to be because some women allocated
to the intervention arm (i.e. those who started the programme nearer to 16 weeks postnatally) were still
accessing the Slimming World programme at 6 months postnatally. It may also reflect the need for women
who had completed their weight management sessions to fully adapt the programme into their daily lives
beyond the initial intervention period. Nevertheless, the findings confirmed the initial plan to include a
primary end point at 12 months. Per-protocol analysis suggested that the intervention had a ‘dose effect’
associated with engaging with the Slimming World programme, with the greatest benefit seen among
women who attended ≥ 10 sessions.

Objective 3
Supporting an individual’s lifestyle behaviour change is complex, even more so when women who have
high BMI scores at antenatal booking may have multiple poor health-related behaviours, for example
smoking tobacco, not taking physical exercise and not commencing breastfeeding.70,220 When planning the
feasibility trial, we had to consider if evidence-based information on positive lifestyle behaviour offered to
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women in the intervention arm, together with access to commercial weight management sessions
postnatally, could support women to alter their lifestyle behaviours in the shorter- and longer-term, and, if
so, the extent to which this was likely to occur if measures selected to assess ‘change’ were completed
by women, and the most appropriate measures to use in a future definitive trial. Few of the potential
measures available had been previously validated in postnatal populations because they were developed
for general population use, and, for other specific areas of interest, questions were developed by the trial
team because no relevant measures were identified.

Assessment of secondary outcomes showed minimal differences between trial arms. There could be
several reasons for this, including that motivation for joining the trial was similar across trial arms
because women who agreed to participate were interested in their weight after having a baby. It was
also reassuring that a high proportion of women in both trial arms completed follow-up questionnaires,
with few data missing from included measures. When data items were missing, for example on extent
of physical activity at baseline, it is understandable that women at 36 weeks’ gestation may have
considered this to be not relevant to their lives at the time.

Women allocated to the intervention arm were more likely to have an EPDS score of ≥ 12 at 6 months,
indicating that women were more likely to be at risk of developing postnatal depression.37 Reasons for
this are difficult to speculate but could reflect baseline differences in mode of birth in the sample or
that women attending weight management groups felt more anxious or concerned about their health.
However, lack of difference in other outcomes compared with the control arm including body image,
maternal esteem and infant sleep patterns, which could be associated with potential mental health
issues,66,73 does not suggest that women were affected in other ways by the intervention. Lack of
statistical power may also mean that any differences that may have been present were not detected,
and that measures were not analysed per protocol.

Lifestyle and behavioural outcomes we were keen to explore in terms of whether or not the
intervention was likely to make a difference included women’s dietary intake. As described in Chapter 5,
the team had several discussions when designing the trial as to an appropriate food frequency
questionnaire, eventually selecting DINE, which had been used previously in studies that included
women of reproductive age.35 Measures of fat, fibre and unsaturated fat showed no change between
groups from baseline to 6 or 12 months, with potential reasons for this identified from the process
evaluation (see Objective 4), including that the intervention was potentially not long enough to allow
changes in dietary and other lifestyle behaviours to occur. If undertaking a definitive trial, it would be
useful to consider further what data on diet are important to capture (i.e. patterns of healthy eating or
nutritional content of dietary intake) to inform what may be a more appropriate measure. Measures
used should also reflect the dietary content of the intervention of interest to capture any change in
intake over time, because items included in an existing measure may not reflect dietary advice offered
as part of the weight management intervention. Of note (and an unexpected finding) was that a few
women described that completing the DINE questions influenced them to alter their diet as it included
items that made them realise how much ‘bad’ food they were eating.

That there were no differences in important lifestyle outcomes including breastfeeding and tobacco
smoking between trial arms probably reflects more positive lifestyle behaviour in the diverse trial
population and population of women who uses the local maternity services generally, as well as lack of
statistical power. The inner-city area from which women were recruited has traditionally had high levels of
breastfeeding uptake and duration (in 2016, 91% of women in the local area commenced breastfeeding),221

which may be attributed to the ethnic mix of women in the area. Similarly, few women living in the local
maternity catchment area acknowledged that they smoked in pregnancy, although slightly more women in
the intervention arm reported that they had never smoked. The recent introduction of carbon monoxide
monitoring at the trial site could provide data of greater accuracy on the number of women who smoke
tobacco in pregnancy in a definitive trial. Fewer women allocated to the intervention arm than allocated to
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the control arm reported drinking any alcohol at 6 and 12 months, with a significant difference at 6 months,
but low overall rates of alcohol use probably also reflects the profile of the local population of women.

Objective 4
An important aspect of the feasibility trial was to assess the acceptability of the intervention and trial
procedures. This aspect of the evaluation was addressed using mixed methods, including questionnaire
data, semistructured interviews with women and data provided by Slimming World. Findings
highlighted the complex relationship between the intervention and some outcomes of interest.

Of the women allocated to the intervention, few women could recall the content of the lifestyle
information leaflet despite this being offered to all women allocated to the intervention arm at trial
recruitment. The information reflected current NICE guidance on a number of lifestyle behaviours
(breastfeeding, keeping active, healthy eating and stopping smoking),6,33 which were assessed in
included measures. The leaflet was developed with the support of the Expert PPI Group, but, perhaps
not unsurprisingly, for women in late pregnancy and then facing the pressures of new parenthood it
was unlikely that reading and remembering the content of the leaflet was a priority. For a definitive
trial, the inclusion of additional information alongside a weight management support intervention
would have to be considered further, as would a more user-friendly and accessible format of
presentation, for example an online cartoon, blogs, infographics or social media.

All women allocated to the intervention could access a Slimming World group of their choosing at any
time between 8 and 16 weeks postnatally. Just under half of the women (46; 47%) attended at least
one session, most doing so when their infant was aged ≥ 10 weeks, with several key barriers to not
attending sessions identified, including lack of opportunity, difficulty organising child care, timing of
sessions and family illness. It would have been encouraging to have had greater uptake of weight
management sessions among the intervention arm, but, given that the trial sample included women
with a range of child-care and other family responsibilities who may not have encountered a similar
intervention before and who live in one of the most socioeconomically deprived boroughs in England, that
just under half attended one session could be viewed as positive. Analysis of the women’s experiences of
attending weight management groups using the COM-B framework46 pointed to several important themes
and to issues concerning why some women completed the full ‘dose’ of ≥ 10 sessions, why some attended
< 10 sessions and why some did not attend any sessions. Of note is that the most common reason for not
attending sessions was a lack of opportunity, although a small number of women had misbeliefs about
Slimming World.

An important finding was that, based on per-protocol analysis, women who attended ≥ 10 sessions
had greater weight loss at 12 months postnatally than women who attended nine or fewer sessions,
did not attend any sessions or were allocated to the control arm. Of interest was evidence of a
dose–response effect, which reflected that the more weight management sessions attended, the
more women could adapt the programme to their daily lives. The process evaluation findings provided
very useful data on how we could potentially increase uptake of sessions in a future trial of postnatal
weight management support. This includes the need to offer commencement later in the postnatal
period, because some women found that the time and energy required to attend a weekly session
was too much and too soon after giving birth. Women expressed the potential importance of later
commencement of the sessions and some considered that having only 12 sessions as part of the
Slimming World programme was not long enough because they had only just got to grips with how
to adapt the programme to their daily lives. Feedback also reflected the need to ensure that women
were aware that they could change groups if they were not satisfied with their initial choice. Women
wanted more information on trial allocation on what the Slimming World programme included, such
as the role of exercise and how well the plan suited the needs of breastfeeding women.

Around one-third of women in both trial arms accessed additional support for weight management,
most of whom joined a gym. There was low risk of contamination between trial arms, an outcome of
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particular importance to inform a definitive trial. From the 12-month interviews it was apparent that
most women in both trial arms understood the aims of the trial, what being randomised meant and found
recruitment approaches to be straightforward. Women generally found the trial questionnaires and
included measures easy to complete and enjoyed having longer-term contact with research midwives.

Objective 5
It was feasible to generate economic data to inform a larger definitive trial using a combination of
participant self-reported information and maternity records. There were no reported problems with
the acceptability of questions regarding service contacts from the women and self-reported data on
use of community-based services during and after pregnancy was largely complete. However, resource
use information was less complete for more costly types of hospital-based service contacts, including
hospital admissions for mothers and infants. A future trial should consider use of patient records data
to reduce missing data for these types of service contacts.

The economic analysis highlighted a wide range of services used by women and for their infants during
the 12 months after birth. Women allocated to the intervention arm had on average a higher service
use cost over the first 12 months following birth than women allocated to the control arm. The average
QALY lived over the follow-up period was only marginally higher for women allocated to the intervention.
Combined findings suggested that the extra cost of the programme per QALY gained would be in excess
of the cost threshold normally used by NICE to assess programme value for money. However, as many
potential beneficial impacts of effective weight management could not be captured directly in this type of
trial-based analysis (e.g. life-years gained and costs to the NHS avoided through prevention of disease
linked to obesity and avoidance of complications in subsequent pregnancies), economic modelling of
wider out-of-trial impacts should be included in any future definitive trial.

This was supported by the findings of the rapid review, which demonstrated that modelling of longer-
term impacts linked to clinically significant short-term weight loss observed in a definitive trial would
be feasible. The review identified a sufficient evidential basis for modelling out-of-trial impacts of
effective weight management. The review findings suggest that priority should be given to modelling
the impacts of health outcomes linked to pregnancy-related obesity and weight gain with the strongest
supporting evidence, including cardiovascular disease, type 2 diabetes, gestational diabetes and health
complications arising in subsequent pregnancies.

Objective 6
The criteria to proceed to a definitive trial (objective 6) were met. It was feasible to recruit and retain
women with overweight or obese BMI scores at antenatal booking to a trial of a commercial weight
management group plus standard care compared with standard care only after birth. Approaches
to recruit women with normal BMI scores who develop EGWG and to optimise the benefit of the
intervention based on the process evaluation findings need to be further considered.

Inclusion of a nested mixed-methods process evaluation enabled the integration of data from all sources
to provide an in-depth explanation regarding how, why and if the intervention had potential to ‘work’
in a future definitive trial. As described with respect to objective 2, quantitative data analysis suggested
a modest benefit in relation to weight change for women allocated to the intervention arm compared
with women allocated to the control arm at 12 months postnatally, but little difference in relation to
other lifestyle and health outcome measures of interest. To provide further context for the weight
outcome finding, it was examined in conjunction with the qualitative data and per-protocol analysis,
which showed that the intervention had a ‘dose effect’: greater weight loss was reported among women
who attended ≥ 10 sessions than among women who attended < 10 sessions or were allocated to
the control arm. The integration of findings provided greater understanding of factors that influenced
women to receive the full ‘dose’ or not, which will inform a future trial.
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Some disparity in trial findings was as a consequence of quantitative and qualitative methods being
fundamentally different in terms of aims and questions, meaning that ‘measures’ were not matched.
ITT analysis necessarily treated every intervention woman the same, regardless of whether she received
the intervention as intended, and treated every weight management group and session as the same.
However, the qualitative data showed a dose–response effect and that group identity and consultant
factors influenced how the intervention was experienced by women.

The process evaluation identified key explanatory factors as to why some women attended ≥ 10 sessions,
including their motivations to participate in the trial and to lose weight, their beliefs about the intervention,
their ability to follow the Slimming World programme, opportunity factors and the support they had for
participation. Integration of findings will inform decisions about a future definitive trial, in line with
objective 6, with several clear recommendations emergent from the process evaluation that could optimise
the potency of the intervention in a future definitive trial.

Patient and public involvement

Engagement with women in the local area with high BMI scores who had experienced a recent
pregnancy was invaluable to the development of the trial, including their input regarding the aims
and objectives. There was overwhelming support from the women consulted about the importance
of postnatal support, because pregnancy was not viewed as an optimal time for women to consider
altering lifestyles to promote weight management. Furthermore, women we consulted specifically
asked for an intervention that was not led by the NHS or held in NHS settings; they wanted a group
intervention led by non-NHS staff where they could meet people from their local community. The use
of Slimming World was viewed positively because women were aware of the organisation, knew that
it offered groups that women were likely to be able to access at a range of times and venues and very
keen that it offered weight management support suitable for nursing mothers.

We did experience some difficulties with organising regular Expert PPI Group meetings when all four
members could attend owing to problems related to organising child care, dealing with family illness, not
being able to take time out of paid employment and, in one case, having to take time out from the group
because of a subsequent pregnancy. Nevertheless, at least one of the PPI members joined six CPT meetings,
which was extremely useful to ongoing discussions as the trial progressed, and an active WhatsApp group
meant that we could communicate with Expert PPI Group members to check availability for meetings and
to ask for advice on issues as the trial progressed. Examples of the value of this included seeking their
advice on the revised approach to recruiting women with normal antenatal booking BMI scores (when it
became clear that the original plan for recruitment of these women was not working) and the content
of responses to concerns raised by the two women about letters inviting them to consider participation
in SWAN.

On reflection, although the PPI approach was very useful and of benefit to the trial, inviting women at
the outset to commit to four meetings per year over a 2-year period, plus invitations to attend more
regular CPT meetings, was not feasible, given the demands on their time. It may be more efficient to
establish a ‘virtual’ PPI group to invite members to provide guidance and advice as a trial progresses,
with costed time for one or two PPI representatives to attend regular CPT meetings (perhaps taking it
in turn to save time and costs). More information on commitment and expectations of the role of an
Expert PPI Group member from the outset should also be offered.

Strengths and limitations

This single-centre feasibility trial had several strengths in that it showed the potential to recruit and
retain to 12 months postnatal women from diverse ethnic backgrounds living in an inner-city area of
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high social deprivation to a trial of lifestyle information and access to a weight management group.
The intervention assessed has national (and international) reach, meaning that women could access
weight management sessions at any venue and attend sessions on a day and time that best suits their
needs and lifestyles. The intervention has an evidence base and is acknowledged as being suitable for
new and nursing mothers.

The nested process evaluation, which used a mixed-methods approach, enabled us to carefully evaluate
and consider the experiences of women allocated to the intervention in terms of its acceptability to
women, barriers to and facilitators of women completing ≥ 10 sessions as part of the intervention, and
how and why some trial outcomes of interest may have been influenced by the intervention content.
This approach means that if a future larger trial were to be undertaken, we have evidence of how
outcomes could be optimised, including the potential need to extend the duration of the offer of
access to the weight management group, and provide more information about the Slimming World
programme for women as soon as they are allocated to the intervention. Furthermore, use of research
midwives to recruit and arrange to meet women as part of planned follow-up was an important
component of the trial approach and, together with a small financial incentive for the women, resulted
in high data completion rates across trial arms.

Regarding the economic evaluation, measurement of QALYs over such a short time frame (12 months
from baseline interview) may have risked a failure to capture the full range of health-related benefits
linked to effective weight management that could arise though improving health and birth outcomes in
subsequent pregnancies and reducing non-pregnancy-related health risks to women. The preliminary
within-trial economic analysis provided no assessment of long-term cost savings to the NHS or other
agencies that would be expected through avoidance of excessive weight gain; however, the rapid
review findings highlighted the important role of economic modelling to inform longer-term impacts
on outcomes of importance for the NHS and other agencies in a future trial.

Limitations included that we were unable to recruit women who had a normal antenatal booking
BMI score and EGWG, meaning that findings should be interpreted only among women with high BMI
scores (> 25 kg/m2). The issue of how best to support women with EGWG remains unanswered. That
some of the survey measures used had not been validated in a postnatal population means that we
cannot be confident about their validity and interpretation. However, the process evaluation provided
some insight into reasons for variability in some outcomes of interest. Furthermore, as a single-centre
feasibility trial, findings cannot be generalised.

Recommendations for future research

l The content, timing and presentation of evidence-based lifestyle information needs to be further
considered if women are to find information of benefit. Options for presentation of content, other
than offering a paper leaflet, should be considered.

l The process evaluation findings indicate that, if commercial weight management sessions are to
support women with high BMI scores to achieve and sustain postnatal weight loss and positive
lifestyle change, the duration of the intervention needs to be extended in terms of a wider window
of opportunity for commencing sessions and a longer intervention period.

l Prior to undertaking a future trial it will be important to map the barriers to uptake and retention
of the intervention to behaviour change techniques and methods to mitigate these where possible,
for example to tackle women’s perceptions of the importance of weight management and to provide
them with information about the intervention to counteract misconceptions they may have about
the safety for breastfeeding mothers or the role of exercise.

l Consideration of inclusion of an additional arm where women are randomised to the online version
of Slimming World, which could counteract some of the opportunity issues identified by women
allocated to the intervention arm who did not attend any weight management sessions; however,
evidence to support this option is needed.
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l Women in this trial were positive about planned follow-up contacts with the research midwives.
Building in contact points for research midwives to collect follow-up data on outcomes of interest
could support high follow-up and data completion rates in a future trial.

l Research into postnatal weight management support of women with normal BMI scores and EGWG
needs to consider how best to identify and recruit women.

l A future definitive trial of lifestyle information and commercial weight management groups would
need to consider inclusion of economic modelling. Economic impacts over the course of a short-term
trial alone are unlikely to be sufficient to demonstrate cost-effectiveness of weight management
support longer-term for women or their infants.

Conclusion

This feasibility trial aimed to assess if it would be possible to recruit and retain women from a diverse
inner-city population to participate in a trial of lifestyle information and postnatal weight management
support through use of Slimming World. We achieved the majority of the feasibility trial objectives but
showed that recruitment of women with EGWG needs to be reconsidered. We were able to retain
women who were recruited to complete trial follow-up at 12 months. Findings supported the use
of a primary outcome based on comparison of antenatal booking weight and weight at 12 months
postnatally. Attendance at weight management sessions appeared to support women’s postnatal weight
management as assessed at 12 months postnatally compared with standard care alone, with likely
greater benefit on weight outcomes from attending ≥ 10 sessions.

The potential to inform lifestyle behaviours was less clear, probably owing to lack of power and small
sample size, but could reflect some positive lifestyle behaviour such as high breastfeeding commencement
rates already present in the local population. Integration of quantitative and qualitative findings highlighted
several key findings to optimise the potency of the Slimming World programme in a future definitive
trial, including offering more information about the intervention in pregnancy, a longer intervention
commencement period, a longer period of intervention and alternative approaches to presenting
information on positive health behaviours.

The preliminary within-trial economic evaluation demonstrated the feasibility of using a combination of
self-reported data on relevant service contacts combined with data extracted from clinical case notes on
childbirth to evaluate the within-trial economic impacts of a weight management programme delivered
post partum. The findings suggest that it may be difficult to demonstrate the cost-effectiveness of a
weight management programme offered to women postnatally relying purely on a reference to economic
impacts measured over the course of a clinical trial, and inclusion of economic modelling could prove
an essential vehicle for a more complete and robust examination of programme cost-effectiveness.

It is acknowledged that women who participated may have been more motivated and interested,
but follow-up and adherence was good, with important learning for developing and designing a future
RCT. A further, larger trial of clinical effectiveness and cost-effectiveness of lifestyle information and
commercial weight management groups is an important next step to consider how best to support
weight management among women with high BMI scores who have recently given birth.
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Patient data

This work uses data provided by patients and collected by the NHS as part of their care and support. Using
patient data is vital to improve health and care for everyone. There is huge potential to make better use
of information from people’s patient records, to understand more about disease, develop new treatments,
monitor safety, and plan NHS services. Patient data should be kept safe and secure, to protect everyone’s
privacy, and it’s important that there are safeguards to make sure that it is stored and used responsibly.
Everyone should be able to find out about how patient data are used. #datasaveslives You can find out
more about the background to this citation here: https://understandingpatientdata.org.uk/data-citation.
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Capability: the individual’s physical (physical processes) and psychological (thought processes) capacity to engage in the behaviour

Participant

Physical capability: how have
they implemented the plan and
suggested lifestyle changes?

[Having skills and knowledge to
adapt to lifestyle changes/diet/
change the way they eat: break
habits (self-regulate)]

Psychological comprehension:
use and ease of use of
online/other resources
(e.g. Slimming World
website/app/Facebook
group/magazine/other
Slimming World resources)

Psychological capacity to plan:
are they able to plan/judge
(e.g. complete food diaries,
choose the right foods in
supermarkets, plan meals)?

Psychological capability/
comprehension: do they have an
understanding of why they are
overweight and why the diet
would work/why they need to
change eating behaviour? Did the
plan fit their beliefs about weight
loss and breastfeeding?

Anemone, attended 1 session,
aged 32 years, white European,
primigravid, gained weight

l Did not feel that Slimming
World fits into beliefs about
weight loss, including the
promotion of Slimming World
products, which were perceived
to contain sugar, and also the
content and structure of session
were off-putting

l Did not feel she needed the type
of encouragement that Slimming
World offered to lose
weight (264–267)

l Was hoping for an activity, for
example exercise, not sitting
around encouraging each
other (269–271)

l Did not like the idea of
allowable syns (310–311): felt
that allowable syns meant that
your sugar intake would be
higher than the amount that she
was already consuming; also
feels that it’s better to struggle
more and not be flexible to lose
weight (325–331)
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Capability: the individual’s physical (physical processes) and psychological (thought processes) capacity to engage in the behaviour

Participant

Physical capability: how have
they implemented the plan and
suggested lifestyle changes?

[Having skills and knowledge to
adapt to lifestyle changes/diet/
change the way they eat: break
habits (self-regulate)]

Psychological comprehension:
use and ease of use of
online/other resources
(e.g. Slimming World
website/app/Facebook
group/magazine/other
Slimming World resources)

Psychological capacity to plan:
are they able to plan/judge
(e.g. complete food diaries,
choose the right foods in
supermarkets, plan meals)?

Psychological capability/
comprehension: do they have an
understanding of why they are
overweight and why the diet
would work/why they need to
change eating behaviour? Did the
plan fit their beliefs about weight
loss and breastfeeding?

Daisy, attended 3 sessions,
aged 30 years, white European,
parity missing, gained weight

l Stopped all the sugary fizzy
drinks (263)

l Always the person who wouldn’t
go for white bread and would
use wholemeal and always
choose fat free choice so didn’t
change ways with Slimming
World – not a diet but being
more healthy (271–276)

l In a restaurant would never
order something with cream or
double cream and would prefer
vegetables and grilled meat so
Slimming World affected way of
eating. Cooked more vegetables
and would cook without oil . . .
used spray, no salt for a few
weeks. Easy to make adjustments
and took character to maintain
that and some perseverance
(296–308)

l Adapted recipes and used fry
spray instead of frying chicken
and omitted stock cube for a
particular chicken and carrot
dish but would add olive oil for
husband(330–335). Omitted salt –
decided to go all the way and cut
down salt intake too

l Became more active – go out
for walks and Slimming World
motivated her – felt happier and
a difference to level of fitness
(404–412)

l Not being physically active, the
weight piles up in the wrong
places and harder to follow a
healthier weight, not walking as
much and eating a little more by
being around the house. Longer
hours in front of a computer and
eating more (22–40)

l Felt that she already followed
the same ideas that Slimming
World promoted and that the
group was the key difference,
which encouraged her to lose
weight earlier than she
otherwise might have
done (425–428)
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Capability: the individual’s physical (physical processes) and psychological (thought processes) capacity to engage in the behaviour

Participant

Physical capability: how have
they implemented the plan and
suggested lifestyle changes?

[Having skills and knowledge to
adapt to lifestyle changes/diet/
change the way they eat: break
habits (self-regulate)]

Psychological comprehension:
use and ease of use of
online/other resources
(e.g. Slimming World
website/app/Facebook
group/magazine/other
Slimming World resources)

Psychological capacity to plan:
are they able to plan/judge
(e.g. complete food diaries,
choose the right foods in
supermarkets, plan meals)?

Psychological capability/
comprehension: do they have an
understanding of why they are
overweight and why the diet
would work/why they need to
change eating behaviour? Did the
plan fit their beliefs about weight
loss and breastfeeding?

Daffodil, attended 7 sessions,
aged 29 years, black British,
primigravid, achieved target

l Reduced amount of vegetable oil
used to cook and used Frylight®

(Weybridge, Surrey)
l Substituted sugar for fruit sugar

(strawberry flavoured) and
sometimes did not even use it

l Boiled things instead of
frying them

l Ate a lot of Weetabix (Weetabix
Food Company, Burton Latimer,
UK) and had bananas with it
instead of sugar (296–317)

l Ate loads of vegetables and
fruit – more than would normally

l Made sure no fat on meat (342)
and cooked the same way, just
made sure no fat on it
(350–352)

l Walked more

l Not hard to follow as it is not
telling you cannot do things, it
is changing how you think.
Did not feel restricted, for
example could still have
yogurt but chose no-fat or
non-flavoured ones. Was able
to do what she wanted by
changing slightly and it was
easy to make those
changes (330–335)

l Went online and followed
recipes and looked at
Slimming World meal
plans as well

l Now more aware of what
She puts in her body (505–506)

l Slimming World convenient,
not out of comfort zone.
Groups usually close enough
to get to, can take kids, it is
reasonable (514–518)

l Followed the book and did
shopping list from the book

l Felt like exercise would have
been a good thing to incorporate
but understand that the focus is
not just on that but it is about
realising you could still eat your
food but in a better way
Understood that Slimming World
was not about exercise (228–233)

l Was able to lose weight on
Slimming World compared with
when she had been doing loads
of exercises and was not
losing weight
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Capability: the individual’s physical (physical processes) and psychological (thought processes) capacity to engage in the behaviour

Participant

Physical capability: how have
they implemented the plan and
suggested lifestyle changes?

[Having skills and knowledge to
adapt to lifestyle changes/diet/
change the way they eat: break
habits (self-regulate)]

Psychological comprehension:
use and ease of use of
online/other resources
(e.g. Slimming World
website/app/Facebook
group/magazine/other
Slimming World resources)

Psychological capacity to plan:
are they able to plan/judge
(e.g. complete food diaries,
choose the right foods in
supermarkets, plan meals)?

Psychological capability/
comprehension: do they have an
understanding of why they are
overweight and why the diet
would work/why they need to
change eating behaviour? Did the
plan fit their beliefs about weight
loss and breastfeeding?

Lavender, attended 9 sessions,
aged 38 years, white British,
primigravid, gained weight

l Did not abide by syns – guessed
the syn value based on the fact
that something was low fat or
low sugar. It was too much to do
when doing 101 other things
being a new mum (344–348)

l The whole free food thing was
good and easy to incorporate
and it is an easy way of thinking
about food (418–420)

l Would have more vegetables than
pasta, cut out carbs, did not eat
any bread, load plate with more
vegetables and salad, not have
mayonnaise or would make
yoghurt dressing, ate a lot of
sugar free stuff (which she
did not like very much whilst
breastfeeding as consuming
sweeteners), reluctant to cut fat
right down so would keep some
full fat milk and eat more fatty
avocados. She took the free foods
and went with the other stuff
without counting syns (436–442)

l Just ate more free foods and did
not do much food swapping. Still
cooked with oil as felt body
needed it (457–464)

l Tried to walk more

l Felt the app was going to be
good but it was nothing, not
easy to use – could not scan
barcode in and get the
information – had to do a
food search

l Did not abide by syns –guessed
the syn value based on the fact
that something was low fat or
low sugar. It was too much to
do when doing 101 other things
being a new mum (344–348)

l The syn counting and food
diaries would have been
easier to do if had it as an app
on phone (359–361)

l Did not use Facebook group as
did not value it – didn’t value
the friendship side of things
and didn’t value Slimming
World advice (392–400)

l Did use some recipes online
but did not stick to them
entirely (468–470)

l Was able to plan the week
better and had snacks she
could eat (421–422)

l Incentive to start being
better about watching what
she was eating. Felt free
foods was a good way of
looking at it without thinking
of calorie counting or
counting syns when you are
busy as long as you can
snack on those kind of
foods (477–480)

l Needed to be prepared as
was busy and potentially
missing meals (483–485)

l Battled with weight since teens,
put on weight as got older then
tried to lose weight on her own
by following a fat free diet and
then gradually put on again. Eats
too much for how much she can
metabolise and weight crept
up when she did IVF (in vitro
fertilisation), although she was
eating healthy was eating a lot
and put on and was heavy when
pregnant (15–27)

l Was expecting Slimming World
to be like LighterLife where you
look at your relationship with
food and how you eat and every
session a different take on food
and boredom. When joined
Slimming World was quite keen
as thought it would be similar
but was disappointed and
shocked. Like being back in
the 80s – did not think it was
beneficial to sit around the room
and say what you had lost and
basic things about what you did
– expectations higher and no
real input from the lead person
(43–60/225–227/309–314)

l Did not value the friendship side
of things and did not value
Slimming World advice
(392–400)
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Capability: the individual’s physical (physical processes) and psychological (thought processes) capacity to engage in the behaviour

Participant

Physical capability: how have
they implemented the plan and
suggested lifestyle changes?

[Having skills and knowledge to
adapt to lifestyle changes/diet/
change the way they eat: break
habits (self-regulate)]

Psychological comprehension:
use and ease of use of
online/other resources
(e.g. Slimming World
website/app/Facebook
group/magazine/other
Slimming World resources)

Psychological capacity to plan:
are they able to plan/judge
(e.g. complete food diaries,
choose the right foods in
supermarkets, plan meals)?

Psychological capability/
comprehension: do they have an
understanding of why they are
overweight and why the diet
would work/why they need to
change eating behaviour? Did the
plan fit their beliefs about weight
loss and breastfeeding?

l Reluctant to cut down higher-fat
foods because breastfeeding and
felt needed to have more fats
in system, and having had
previously tried a fat-free diet –
it affected skin, so tried to be a
bit more balanced and the plan
was lots of sugar-free stuff with
sweetener and fat free, which
goes against the grain for eating
for health, especially whilst
breastfeeding, which is why did
not really stick to plan (445–454)

l Did not feel fat-free and sugar-
free diet fitted with postnatal
needs (498–505) despite being
given information about healthy
choices and syns in relation to
breastfeeding; lost faith in plan
because of the fat-free/sugar-
free element (498–505)

l Not convinced it is a good plan
for breastfeeding mums but
good as a quick fix and knows
you will lose weight if you stick
to it (574–584)
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Capability: the individual’s physical (physical processes) and psychological (thought processes) capacity to engage in the behaviour

Participant

Physical capability: how have
they implemented the plan and
suggested lifestyle changes?

[Having skills and knowledge to
adapt to lifestyle changes/diet/
change the way they eat: break
habits (self-regulate)]

Psychological comprehension:
use and ease of use of
online/other resources
(e.g. Slimming World
website/app/Facebook
group/magazine/other
Slimming World resources)

Psychological capacity to plan:
are they able to plan/judge
(e.g. complete food diaries,
choose the right foods in
supermarkets, plan meals)?

Psychological capability/
comprehension: do they have an
understanding of why they are
overweight and why the diet
would work/why they need to
change eating behaviour? Did the
plan fit their beliefs about weight
loss and breastfeeding?

Heather, attended 12 sessions,
aged 37 years, white British,
primigravid, lost weight

l Thought she knew how to lose
weight but Slimming World
allowed her to concentrate on it
and learn tricks to help (140–143)

l It is a revelation that it is 90%
food and 10% exercise (49–53);
understood weight loss is about
eating less and not all about
exercise although does do
yoga every other day as a
mood enhancer

l Learned that latte is very high
calorie and almond milk is much
better, bulking out meals with
vegetables, eating as much as
you want, for example pasta,
as long as you balance it
out with equal amounts of
vegetables and protein, cook
with oil sprays; ate Weetabix
and stayed away from bread.
Learned that there were lots of
hidden calories in croissants and
lattes (455–467)

l The speed foods are interesting,
especially when weaning baby,
she bought ripe plums and
peaches and sat and ate them
with the baby (469–472)

l Not overly bothered by weight –
want to lose a stone (22–25)

l Love the idea of doing a survey
but not sure she is someone
who really wants to (not the be
all and end all) but nice thing to
do (32–39)

l It is a revelation that it is 90%
food and 10% exercise (49–53)

l Body accumulates everything
you eat, holding onto all the fat
so it can turn it to milk but it
does not it stores it and that is a
revelation, did not eat the fat in
the first place (77–83)

l Slimming World a good model
and not a fad diet – where you
have goals and a reason to
go and also being weighed
accurately (822–828)

l Learned that you do not lose
weight through breastfeeding
although she worked that out
for herself (868–869)

l Drinking water is good for
breastfeeding and for losing
weight and trying to lose weight
when you are breastfeeding is the
right time as you have the time
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Capability: the individual’s physical (physical processes) and psychological (thought processes) capacity to engage in the behaviour

Participant

Physical capability: how have
they implemented the plan and
suggested lifestyle changes?

[Having skills and knowledge to
adapt to lifestyle changes/diet/
change the way they eat: break
habits (self-regulate)]

Psychological comprehension:
use and ease of use of
online/other resources
(e.g. Slimming World
website/app/Facebook
group/magazine/other
Slimming World resources)

Psychological capacity to plan:
are they able to plan/judge
(e.g. complete food diaries,
choose the right foods in
supermarkets, plan meals)?

Psychological capability/
comprehension: do they have an
understanding of why they are
overweight and why the diet
would work/why they need to
change eating behaviour? Did the
plan fit their beliefs about weight
loss and breastfeeding?

l Making a lot of gazpacho without
olive oil and it tastes the same,
feels like she is eating cleaner
and healthier. Because you have
baby brain you need to give it
help by not slowing it down with
carbs and you can eat as much as
you like as long as you do the
rule of thirds (474–482)

l Eat fruit instead of cake, a lot
less wine, a gin and tonic once a
week, low-fat hot chocolates,
low-sugar cordial; learning that
no added sugar is not the same
as sugar free

l Have tried some ready-prepared
Slimming World meals. Make
Quorn® [Marlow Foods Ltd,
Stokesley, UK] spaghetti, use
loads of mushrooms and
vegetables, rice cauliflower or
broccoli and get full up so do
not need to eat chocolate after
a meal as she did before. Had
extra cheese and dairy as
breastfeeding (551–622)
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Capability: the individual’s physical (physical processes) and psychological (thought processes) capacity to engage in the behaviour

Participant

Physical capability: how have
they implemented the plan and
suggested lifestyle changes?

[Having skills and knowledge to
adapt to lifestyle changes/diet/
change the way they eat: break
habits (self-regulate)]

Psychological comprehension:
use and ease of use of
online/other resources
(e.g. Slimming World
website/app/Facebook
group/magazine/other
Slimming World resources)

Psychological capacity to plan:
are they able to plan/judge
(e.g. complete food diaries,
choose the right foods in
supermarkets, plan meals)?

Psychological capability/
comprehension: do they have an
understanding of why they are
overweight and why the diet
would work/why they need to
change eating behaviour? Did the
plan fit their beliefs about weight
loss and breastfeeding?

Violet, attended ≥ 12 sessions,
aged 28 years old, black British,
multigravid, lost weight,
continued with Slimming World
beyond intervention period

l Plan easy to follow, was surprised
she was already eating a lot of the
foods, but some things were
adapted in relation to size or fat
free versions and made tweaks to
what was already cooking, for
example spaghetti bolognese
(omitted sauces from jar and
used passata), could eat English
breakfast as most food was
free and changed from Müller
(Fischbach, Germany) yoghurt
to Müller lights (290–300)

l Cook barbecue chicken
and syn it or make Diet Coke
chicken (303–304)

l Better for her to adapt foods
than to be naughty (308–310)

l Would cut out cookies as they
were 11 syns each or syn
things (313–315)

l Used Facebook to look at
recipes – used app to check
for recipes or stories about
the journeys people have
taken to get weight loss
(344–347)

l Used app in supermarket
when choosing foods
(357–358)

l Used app in supermarket
when choosing foods
(357–358)

l Understood that Slimming World
was about watching what you
eat and adding exercise into
the mix

l Problem was eating whatever
food was wanted. Needed to get
head round what needed to
change, for example more fruit
and vegetables into diet/cutting
out takeaways (127–131)

l Felt baby benefiting from
change of diet through
breastfeeding (345–347)
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Capability: the individual’s physical (physical processes) and psychological (thought processes) capacity to engage in the behaviour

Participant

Physical capability: how have
they implemented the plan and
suggested lifestyle changes?

[Having skills and knowledge to
adapt to lifestyle changes/diet/
change the way they eat: break
habits (self-regulate)]

Psychological comprehension:
use and ease of use of
online/other resources
(e.g. Slimming World
website/app/Facebook
group/magazine/other
Slimming World resources)

Psychological capacity to plan:
are they able to plan/judge
(e.g. complete food diaries,
choose the right foods in
supermarkets, plan meals)?

Psychological capability/
comprehension: do they have an
understanding of why they are
overweight and why the diet
would work/why they need to
change eating behaviour? Did the
plan fit their beliefs about weight
loss and breastfeeding?

l Tried to stay away from fried
foods (e.g. fried chicken,
macaroni and cheese), these
really fatty stuff so now bake
the chicken instead of frying and
not have so much rice (320–322)

l Use Frylight, passata (328–326)
l It is incorporating of cultural

foods (364–365)
l Plans to do more cardio-type

exercises and getting more
active (450–454)

l Understood that Slimming World
was about watching what you eat
and adding exercise into the mix

Numbers in brackets refer to line numbers in the original interview transcripts.
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1. Introduc�on 
1.1 Status of document
This is the first approved version of the SWAN data analysis plan (Version 1.0), incorporating changes 
made at the TSC on 12th April 2017. It should be read in conjunc�on with the current trial protocol, 
which describes all other aspects of the trial in greater detail. Relevant sec�ons of the protocol are 
quoted or summarised here as appropriate.

1.2 Trial design
The trial is a two-arm feasibility randomised controlled trial (RCT) of lifestyle information and 
Slimming World®(Alfreton, UK) groups to promote weight management and posi�ve lifestyle 
behaviour in postnatal women from an ethnically diverse inner city popula�on. 

Eligible women will be a) overweight (BMI 25–29.9 kg/m²) or obese (BMI ≥30 kg/m²) as iden�fied at
their first antenatal contact and b) women with excessive gesta�onal weight gain (EGWG) when 
weighed at 36 weeks gesta�on, as defined using IoM criteria (Siega-Riz & Gray, 2013): > 18 kg if pre-
pregnancy BMI<18.5 kg/m2,  >16kg if BMI 18.5 to 24.99 kg/m2, >11.5 kg if BMI 25 to 29.99 kg/m2, 
>9kg if BMI ≥ 30 kg/m2. 

1.3 General principle of analysis
We aim to recruit 190 over 6 months (7 – 8 women a week), and obtain complete data on 130 (68%
reten�on). As this is a feasibility trial, a�en�on will be paid mainly to the rates of recruitment and trial 
comple�on.  However, the plan for analysing the main trial data is also explored below. 

The main trial analysis will follow the inten�on-to-treat principle.  Women will be analysed according 
to the original randomised alloca�on, irrespec�ve of compliance and crossovers. Linear regression will
be used for the primary outcome and other con�nuous measures. Where data are available,
adjustment will be made for corresponding measurements made pre-randomisa�on (Vickers & 
Altman 2001). Binary regression with a log-link will be used to assess risk ra�os for all binary (Yes/No) 
outcomes, adjus�ng for the most important poten�al confounders: maternal BMI, ethnicity, & parity. 
Following the most recent CONSORT guidelines and additional recommenda�ons (Schultz et al. 2010; 
Moher et al. 2010), risk differences will also be es�mated.

Significance tests will in general only be carried out in the feasibility study to test for differences in
dropout rates between subject groups (Table 3.1), and will only be carried out in the main study for 
es�mates of treatment effects. Baseline comparisons between randomized groups do not provide 
useful information (Altman & Doré 1990).  Separate tests for changes over �me in the two groups can 
result in en�rely false and misleading conclusions about the differences between the groups
(‘comparing p-values’; Ma�hews & Altman, 1996).

No formal interim analysis is planned.  The results of this feasibility study will be used to decide 
whether to seek funding for a full trial.
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2. Par�cipant flow and description of par�cipants 
2.1 Par�cipant flow
A standard CONSORT flow chart will be produced, showing the total number of women approached, 
the numbers who declined and were found to be ineligible (with reasons where given) and the number
randomised; the numbers in each group, the number who received and did not receive the 
randomised interven�on (at least one session and as planned), who were excluded from the final 
analysis; and the total numbers analysed.

2.2 Descrip�on of par�cipants 
Key sociodemographic and obstetric information will be given for each group, and overall. This will
include: age, parity, ethnicity (4 cats), IMD cen�les, current pregnancy: gesta�on at delivery, gender, 
birthweight, birthweight cen�le (Table 2.1). Customised birthweight cen�les will be used (Gardosi & 
Francis 2007) correc�ng the expected birthweight for maternal height, weight, ethnicity, & parity, 
neonatal gender and gesta�on at delivery. In order not to correct for pathological overweight, for 
obese women a healthy weight will be used, corresponding to a BMI of 30 kg/m2. Following best 
prac�ce (Altman & Doré, 1990) there will be no test for differences between randomised groups.  

Table 2.1 Social, demographic and obstetric informa�on on all women 
randomised 

Control arm 

(n=XX)

Intervention arm 

(n=XX)

All women 

(N=XX)

Age (years) Mean (SD) Mean (SD) Mean (SD)

Height (m) Mean (SD) Mean (SD) Mean (SD)

Weight (kg) Mean (SD) Mean (SD) Mean (SD)

BMI (kg/m2) Mean (SD) Mean (SD) Mean (SD)

SBP (mmHg) Mean (SD) Mean (SD) Mean (SD)

DBP (mmHg) Mean (SD) Mean (SD) Mean (SD)

Entry criteria: Booking BMI (kg/m2) & EGWG* 

< 30 kg, EGWG n (%) n (%) n (%) 

30-35, No EGWG n (%) n (%) n (%) 

30-35, EGWG n (%) n (%) n (%) 

35+, No EGWG n (%) n (%) n (%) 

35+, EGWG n (%) n (%) n (%) 

Ethnicity** 

  White n (%) n (%) n (%) 

  Black n (%) n (%) n (%) 

  Asian n (%) n (%) n (%) 

  Other n (%) n (%) n (%) 
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IMD *** 

(cen�le scale) 

Mean (SD) Mean (SD) Mean (SD)

IMD quin�les 

1 (least deprived) n (%) n (%) n (%)

2 n (%) n (%) n (%) 

3 n (%) n (%) n (%) 

4 n (%) n (%) n (%) 

5 (most deprived) n (%) n (%) n (%) 

Index pregnancy 

Gesta�on at delivery (weeks) Mean (SD) Mean (SD) Mean (SD)

Gender (male) n (%) n (%) n (%)

Birthweight Mean (SD) Mean (SD) Mean (SD)

Birthweight cen�le **** Mean (SD) Mean (SD) Mean (SD)

* EGWG : Excessive gesta�onal weight gain, IoM criteria 

** Ethnicity based on UK census categories

***IMD: Index of Mul�ple Depriva�on (McLennan et al. 2010) 

**** Customised birthweight cen�les (Gardosi & Francis 2007), 

3. Primary and secondary objec�ves
The primary aim of the trial is to assess the feasibility of conduc�ng a future defini�ve RCT. Objec�ves 
reflect clarifying uncertainty in rela�on to various aspects of the study in order to inform progression
to a defini�ve RCT. Objectives are measurable and �me-bound to support project monitoring in line
with our 2 year project plan.  Further details are given in sec�on 2.1 of the protocol. 

Table 3.1 Differences in trial comple�on between trial arms, and by social, 
demographic and obstetric factors

Control arm 

(n=XX)

Intervention arm 

(n=XX)

All women 

(n=XX)

Difference 

(95% Confidence interval)

All women N (%) N (%) N (%) D% (L% to H%) 

Age groups

<20 N (%) N (%) N (%) D% (L% to H%) 

20-30 N (%) N (%) N (%) D% (L% to H%) 

30+ N (%) N (%) N (%) D% (L% to H%) 

P= 0.xxx 

Booking BMI (kg/m2) & EGWG

< 30 kg, EGWG N (%) N (%) N (%) D% (L% to H%) 
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30-35, No EGWG N (%) N (%) N (%) D% (L% to H%) 

30-35, EGWG N (%) N (%) N (%) D% (L% to H%) 

35+, No EGWG N (%) N (%) N (%) D% (L% to H%) 

35+, EGWG N (%) N (%) N (%) D% (L% to H%) 

P= 0.xxx 

Ethnicity* 

  White N (%) N (%) N (%) D% (L% to H%) 

  Black N (%) N (%) N (%) D% (L% to H%) 

  Asian N (%) N (%) N (%) D% (L% to H%) 

  Other N (%) N (%) N (%) D% (L% to H%) 

P= 0.xxx 

IMD quin�les **

1 (least deprived) N (%) N (%) N (%) D% (L% to H%)

2 N (%) N (%) N (%) D% (L% to H%) 

3 N (%) N (%) N (%) D% (L% to H%) 

4 N (%) N (%) N (%) D% (L% to H%) 

5 (most deprived) N (%) N (%) N (%) D% (L% to H%) 

P= 0.xxx 

Birthweight 

SGA 

<10th cen�le ***

N (%) N (%) N (%) D% (L% to H%) 

AGA N (%) N (%) N (%) D% (L% to H%) 

P= 0.xxx 

Prematurity 

<37 weeks N (%) N (%) N (%) D% (L% to H%) 

Term N (%) N (%) N (%) D% (L% to H%) 

P= 0.xxx 

Gender

Female N (%) N (%) N (%) D% (L% to H%) 

Male N (%) N (%) N (%) D% (L% to H%) 

EGWG: Excessive gesta�onal weight gain * Ethnicity is based on UK na�onal census categories **IMD: 
Index of Mul�ple Depriva�on (McLennan et al. 2010) *** Customised birthweight cen�les (Gardosi & 
Francis 2007), adjusted for maternal height, weight, ethnicity, & parity, as well as neonatal gender and 
gesta�on at delivery. 
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3.1 Recruitment and retention 

Recruitment will be assessed as the number randomised per month from the study centre; with 
95% confidence intervals derived from the Poisson distribu�on. Reten�on will be assessed as the 
propor�on of women randomised providing complete analysable data. Logistic regression will be used
to inves�gate whether dropout rates are the same in each arm, with interac�on tests to check 
whether there is differen�al dropout for each of the factors given in table 1 (e.g. whether obese 
women are more or less likely to drop out if included in the control arm). 

3.2 Acceptability of trial procedures and interven�on

This will be assessed partly by reten�on rates (sec�on 3.1) and partly by qualita�ve assessment of the 
par�cipants’ opinions of the trial. 

3.3 The impact of the interven�on on maternal weight

This will be assessed by the maternal weight change from first antenatal visit to 12 months postnatally. 
As part of the prepara�on for the main trial, different methods of analysis will be compared. See 
sec�on 4.1 below. 

3.4 The influence of the interven�on on secondary outcomes 

Weight management, diet, physical ac�vity, breas�eeding, smoking cessa�on, alcohol intake, physical
and mental health, infant health, sleep pa�erns, body image, self-esteem and health-related quality 
of life will all be considered at 6 and 12 months. 

3.5 Resource impacts across different agencies likely to be of relevance and iden�fy data
appropriate for economic evalua�on in a definitive RCT 

Self-report resource use (hospital and community) measured at baseline and follow-up (6 and 12
months) will be evaluated for acceptability among participants and analysed for the completeness
of information recorded across specific service items. Data on contacts made with Slimming World
weight management groups, collected via trial par�cipant comple�on of an a�endance log, will also
be assessed against these criteria. 

Pre-planned sub-group sta�s�cal analysis of resource use and costs for par�cipants will be undertaken
in alignment with analysis of primary-end point data in rela�on to different booking BMI categories
(see sec�on 4.1). This will be carried out with the sole inten�on of informing whether there might be 
sufficient grounds to evaluate within a main trial whether the cost-effec�veness of the interven�on
varies according to BMI at booking and whether par�cipants experienced excessive gesta�onal weight
gain (exact defini�ons of sub-groups are provided in 4.1). 

Based on the results of these analyses and other relevant factors, a decision will be made on whether
to progress to a defini�ve RCT, following discussions with Core Project Team, SW, Expert PPI group,
Trial Steering Commi�ee (TSC), NIHR PHR programme team and other key stakeholders.
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4 Feasibility outcomes and clinical endpoints
4.1 Feasibility outcomes 

Our feasibility outcomes reflect MRC guidelines for complex interven�ons (UK MRC 2014) with some
important excep�ons due to the nature of this study and interven�on proposed. The purpose is not  
to evaluate the interven�on itself as Slimming World®(Alfreton, UK) weight management groups are  
a ‘standardised’ interven�on, with robust mechanisms to ensure interven�on fidelity. Due to the 
robust in-built quality assurance and evidence base for the interven�on, process evalua�on is not 
designed to answer some standard ques�ons seen in complex evalua�ons regarding generalizability 
of the interven�on to other contexts/se�ngs, assurance that implementa�on/delivery of the 
interven�on has been consistent across study sites, or to determine mechanisms of impact. This study 
reflects a pragma�c trial approach – evalua�ng the impact of the interven�on in the hands of many, 
where women can choose which group to a�end, and can switch groups if they like, exactly as they
could if they were a ‘standard’ self-referred member of Slimming World.

Material in sec�ons 4.2 and 4.3 refers to the planned data analysis in the main study. This should be
regarded as provisional, and will be reconsidered in the light of the experience of the feasibility study.

4.2 Primary endpoint 

The primary assessment likely to be used in a future defini�ve RCT will be the difference between
study groups in weight 12 months postnatally. This will be adjusted for the antenatal weight at first 
booking, and for the last weight obtained in pregnancy. The use of the two together means that the 
es�mate is also adjusted for gesta�onal weight gain. 

Because there are by design no systema�c differences between the randomised groups in booking 
weight or gesta�onal weight gain, the effect of the interven�on on mean weight at 12 months
postpartum is also its effect on post-pregnancy weight reten�on and on weight gain from pre-
pregnancy weight.  

Antenatal weight will be es�mated as weight at first booking – 1.25 kg. Analysis will use mul�ple linear
regression for baseline weight (Vickers & Altman, 2001).  The change will also be expressed
as % weight change or weight loss from booking weight. 

We will also undertake in the main study pre-planned sub-group analysis of the primary assessment
in women of different booking BMI categories: overweight (BMI 25–29.9 kg/m²), obese (BMI ≥30 
kg/m²) and non-obese women with excessive GWG when weighed at 36 weeks. Interac�on tests will
be used to determine if the treatment effect varied by subgroup.  

4.3 Secondary endpoint

Reduc�on of weight by 5% and 10% will be analysed as a binary variables, with both risk ra�os and 
risk differences presented (see sec�on 1.3 above). Reten�on of EGWG will be defined as BMI 12
months postpartum more than 1 kg/m2 above es�mated pre-pregnancy weight.

adjus�ng
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Aspects of healthy lifestyle and health behaviours will be assessed by ques�onnaire at 6 and 12
months, including diet and nutri�on, breas�eeding, physical ac�vity, smoking cessa�on and alcohol 
intake, self-esteem and body image. Where a standard ques�onnaire is used, a baseline measurement
will be made, and this will be used in the analysis as a covariate (Vickers & Altman, 2001). 

For certain areas, the relevant ques�ons are to be developed during the feasibility study, prior to use 
in the main trial.  See the protocol for more details. 

Standard validated scales:

Dietary intake: The Dietary Instrument for Nutri�onal Educa�on (DINE©, University of Oxford) 
(Roe et al 1994) 
Physical ac�vity: The Interna�onal Physical Ac�vity Short-Form  (Craig et al. 2003) 
Mental health: Edinburgh Postnatal Depression Scale  (Cox et al. 1987) 
Smoking: smoking status/cigare�e dependence (Ussher et al. 2012)
Alcohol consump�on: Alcohol Use Disorders Iden�fica�on Test (Barbor et al. 2001) 
Self-esteem: Rosenberg Self-Esteem Scale  (Rosenberg 1965)
Impact on body image (Fairburn & Beglin 1994) 
Resource u�lisa�on and costs outcome measures: the EQ-5D (EuroQoL Group, 1990) and the 
Adult Service Use Schedule (Barre� et al. 2013) 

Ques�ons developed for the study 

Breas�eeding intent, uptake, and dura�on
Sleep pa�erns 
Infant health
So	 drink intake 

Further ques�ons on uptake of support for weight management will be ‘tailored’ for the interven�on
or standard care arm, to be included at 6 and 12 months. This will inform trial process outcomes. 
Topics to be covered include: when the women started Slimming World (8-16 weeks PN), number of
groups a�ended (out of 12), how long they stayed (did they a�end for the full 1 hour or leave early?),
propor�on a�ending at least 10 out of 12 sessions, as this is seen as necessary for full benefit. 
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Appendix 3 Feasibility trial tables

TABLE 22 Differences in trial completion to 12 months by trial arm

Women’s characteristics

Trial arm

All women

Difference (95% CI) p-value

Intervention Control

n % n % n %

Recruitment/retention

Recruited 98 95 193

Completed (followed up to
12 months)

67 68.4 67 70.5 134 69.4 –2.2 (–15.2 to 10.8)

Age (years)

20–29 17 25.4 10 14.9 27 20.1 15.4 (–13.2 to 43.9)

≥ 30 50 74.6 56 83.6 106 79.1 –6.2 (–20.7 to 8.2)

Total 67 67 134 0.181

Missing 0 0.0 1 1.5 1 0.7

BMI score (kg/m2) at antenatal booking

18.0–24.9 2 3.0 2 3.0 4 3.0 0.0 (0.0 to 0.0)

25.0–29.9 42 62.7 38 56.7 80 59.7 7.0 (–9.7 to 23.8)

≥ 30.0 23 34.3 27 40.3 50 37.3 –16.0 (–37.0 to 4.9)

Total 67 67 134 0.097

EGWG

No 25 37.3 40 59.7 65 48.5 –8.9 (–28.0 to 10.2)

Yes 42 62.7 27 40.3 69 51.5 3.2 (–15.3 to 21.7)

Total 67 67 134 0.378

BMI score (kg/m2) at antenatal booking and EGWG

< 25.0

No EGWG 0 0.0 1 1.5 1 0.7

EGWG 2 3.0 1 1.5 3 2.2 0.0 (0.0 to 0.0)

25.0–29.9

No EGWG 15 22.4 20 29.9 35 26.1 10.5 (–14.9 to 35.9)

EGWG 27 40.3 18 26.9 45 33.6 3.7 (–19.1 to 26.5)

≥ 30

No EGWG 10 14.9 19 28.4 29 21.6 –29.2 (–56.4 to –1.9)

EGWG 13 19.4 8 11.9 21 15.7 1.8 (–32.1 to 35.6)

Total 67 67 134 0.189
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TABLE 22 Differences in trial completion to 12 months by trial arm (continued )

Women’s characteristics

Trial arm

All women

Difference (95% CI) p-value

Intervention Control

n % n % n %

IMD quintiles

1 (least deprived) 1 1.5 2 3.0 3 2.2 –50.0 (–119.3 to 19.3)

2 2 3.0 3 4.5 5 3.7 0.0 (0.0 to 0.0)

3 9 13.4 11 16.4 20 14.9 8.5 (–23.5 to 40.4)

4 33 49.3 31 46.3 64 47.8 –8.3 (–26.8 to 10.3)

5 (most deprived) 22 32.8 20 29.9 42 31.3 2.2 (–21.0 to 25.4)

Total 67 67 134 0.622

Missing 0 0.0 0 0.0 0 0.0 0.0 (0.0 to 0.0)

Birthweight

Appropriate for gestational age 54 80.6 58 86.6 112 0.3 (–13.9 to 14.5)

Small for gestational age
(< 10th birthweight centile)

10 14.9 5 7.5 15 0.0 (–41.0 to 41.0)

Total 67 67 134 0.989

Missing 3 4.5 4 6.0 7 –29.2 (–79.6 to 21.3)

Prematurity

Term 65 97.0 67 100.0 132 98.5 –3.7 (–16.7 to 9.4)

Preterm (< 37 weeks) 2 3.0 0 0.0 2 1.5 66.7 (13.3 to 120.0)

Total 67 67 134

Missing 0 0.0 0 0.0 0 0.0 0.0 (0.0 to 0.0)

Baby sex

Female 38 56.7 32 47.8 70 52.2 –13.3 (–30.8 to 4.1)

Male 29 43.3 34 50.7 63 47.0 8.3 (–10.6 to 27.3)

Unclassified 0 0.0 1 1.5 1 0.7 –50.0 (–119.3 to 19.3)

Total 67 67 134 0.1
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TABLE 23 Soft drink intake at baseline and 6 and 12 months by trial arm

Soft drink (diet or sugar free)a intake

Trial arm, n (%)

Both arms (N= 192) , n (%)Intervention (N= 98) Control (N= 94)

Baseline

None 80 (81.6) 76 (80.9) 156 (81.3)

1–2 weekly 7 (7.1) (10.6) 17 (8.9)

3–6 weekly 3 (3.1) 2 (2.1) 5 (2.6)

1 daily 2 (2.0) 1 (1.1) 3 (1.6)

2–3 daily 5 (5.1) 1 (1.1) 6 (3.1)

4–5 daily 0 (0.0) 2 (2.1) 2 (1.0)

≥ 6 daily 1 (1.0) 2 (2.1) 3 (1.6)

6 months N = 80 N = 75 N = 155

None 60 (75.0) 64 (85.3) 124 (80.0)

1–2 weekly 4 (5.0) 6 (8.0) 10 (6.5)

3–6 weekly 6 (7.5) 2 (2.7) 8 (5.2)

1 daily 2 (2.5) 1 (1.3) 3 (1.9)

2–3 daily 6 (7.5) 1 (1.3) 7 (4.5)

4–5 daily 2 (2.5) 1 (1.3) 3 (1.9)

12 months N = 69 N = 71 N = 140

None 56 (8.1) 56 (78.9) 112 (80.0)

1–2 weekly 5 (7.2) 7 (9.9) 12 (8.6)

3–6 weekly 1 (1.4) 3 (4.2) 4 (2.9)

1 daily 1 (1.4) 1 (1.4) 2 (1.4)

2–3 daily 4 (5.8) 3 (4.2) 7 (5.0)

4–5 daily 2 (2.9) 1 (1.4) 3 (2.1)

a For example, Ribena Light (Suntory Beverage & Food Limited).

DOI: 10.3310/phr08090 Public Health Research 2020 Vol. 8 No. 9

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Bick et al. under the terms of a commissioning contract issued by the Secretary of State for
Health and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in
professional journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial
reproduction should be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House,
University of Southampton Science Park, Southampton SO16 7NS, UK.

151



TABLE 24 Physical activity at baseline, 6 and 12 months by trial arm

Physical activity
(minutes per day)

Trial arm

Both trial armsIntervention Control

Baseline 6 months 12 months Baseline 6 months 12 months Baseline 6 months 12 months

Vigorous physical activities

n 9 21 21 11 21 19

Mean (SD) 20.63 (22.12) 16.81 (8.02) 24.56 (33.58) 7.01 (7.60) 16.55 (16.40) 19.51 (17.33) 13.14 (16.88) 16.68 (12.75) 22.16 (26.90)

Moderate physical activities

n 42 45 43 45 29 36

Mean (SD) 27.35 (28.16) 23.19 (26.89) 37.89 (35.62) 31.43 (36.78) 42.02 (46.48) 41.96 (49.32) 29.46 (32.78) 30.57 (36.75) 39.75 (42.18)

Walking

n 96 82 69 89 72 71

Mean (SD) 59.26 (49.56) 60.13 (48.66) 59.42 (47.72) 58.70 (50.21) 70.08 (52.67) 66.76 (52.25) 58.99 (49.74) 64.78 (50.65) 63.14 (50.02)

Sitting

n 9 6 6 5 13 3

Mean (SD) 325.00 (187.65) 255.00 (113.45) 140.00 (45.17) 312.00 (146.36) 177.69 (87.00) 110.00 (34.64) 320.36 (168.23) 202.11 (99.92) 130.00 (42.43)

Vigorous/moderate physical activity

n 8 15 19 9 13 15

Mean (SD) 57.68 (28.22) 37.62 (23.05) 57.37 (43.85) 18.10 (17.58) 55.86 (58.27) 48.43 (36.83) 36.72 (30.29) 46.09 (43.25) 53.42 (40.56)

Total activity

Mean (SD) 512.57 (210.01) 393.11 (189.19) 542.65 (381.87) 239.23 (159.05) 464.01 (388.57) 577.19 (357.65) 367.89 (227.41) 423.10 (285.86) 557.89 (366.21)
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TABLE 25 Edinburgh Postnatal Depression Scale at 6 and 12 months by trial arm

Trial arm

Both trial arms p-valueIntervention Control

6 months 12 months 6 months 12 months 6 months 12 months 6 months 12 months

In the past week, I have been able to laugh and see the funny side of things, n (%)

As much as I always could 64 (77.1) 53 (76.8) 65 (86.7) 58 (81.7) 129 (81.6) 111 (79.3)

Not quite so much now 16 (19.3) 14 (20.3) 9 (12.0) 12 (16.9) 25 (15.8) 26 (18.6)

Definitely not so much now 2 (2.4) 1 (1.4) 1 (1.3) 1 (1.4) 3 (1.9) 2 (1.4)

Not at all 1 (1.2) 1 (1.4) 0 (0.0) 0 (0.0) 1 (0.6) 1 (0.7)

Total 83 ( 69 ( 75 ( 71 ( 158 ( 140 ( 0.116 0.459

In the past week, I have looked forward with enjoyment to things, n (%)

As much as I ever did 66 (79.5) 54 (78.3) 58 (77.3) 61 (85.9) 124 (78.5) 115 (82.1)

Rather less than I used to 10 (12.0) 12 (17.4) 15 (20.0) 8 (11.3) 25 (15.8) 20 (14.3)

Definitely less than I used to 5 (6.0) 2 (2.9) 2 (2.7) 2 (2.8) 7 (4.4) 4 (2.9)

Hardly at all 2 (2.4) 1 (1.4) 0 (0.0) 0 (0.0) 2 (1.3) 1 (0.7)

Total 83 ( 69 ( 75 ( 71 ( 158 ( 140 ( 0.909 0.238

In the past week, I have blamed myself unnecessarily when things went wrong, n (%)

No, never 20 (24.1) 26 (37.7) 23 (30.7) 27 (38.6) 43 (27.2) 53 (38.1)

Not very often 35 (42.2) 23 (33.3) 30 (40.0) 28 (40.0) 65 (41.1) 51 (36.7)

Yes, some of the time 24 (28.9) 19 (27.5) 20 (26.7) 14 (20.0) 44 (27.8) 33 (23.7)

Yes, most of the time 4 (4.8) 1 (1.4) 2 (2.7) 1 (1.4) 6 (3.8) 2 (1.4)

Total 83 ( 69 ( 75 ( 70 ( 158 ( 139 ( 0.345 0.570
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TABLE 25 Edinburgh Postnatal Depression Scale at 6 and 12 months by trial arm (continued )

Trial arm

Both trial arms p-valueIntervention Control

6 months 12 months 6 months 12 months 6 months 12 months 6 months 12 months

In the past week, I have been anxious or worried for no good reason, n (%)

No, not at all 39 (47.0) 34 (49.3) 30 (40.0) 41 (57.7) 69 (43.7) 75 (53.6)

Hardly ever 17 (20.5) 13 (18.8) 17 (22.7) 7 (9.9) 34 (21.5) 20 (14.3)

Yes, sometimes 23 (27.7) 20 (29.0) 27 (36.0) 21 (29.6) 50 (31.6) 41 (29.3)

Yes, very often 4 (4.8) 2 (2.9) 1 (1.3) 2 (2.8) 5 (3.2) 4 (2.9)

Total 83 ( 69 ( 75 ( 71 ( 158 ( 140 ( 0.495 0.531

In the past week, I have felt scared or panicky for no very good reason, n (%)

No, not at all 52 (62.7) 49 (71.0) 48 (64.0) 50 (70.4) 100 (63.3) 99 (70.7)

No, not much 13 (15.7) 11 (15.9) 18 (24.0) 11 (15.5) 31 (19.6) 22 (15.7)

Yes, sometimes 16 (19.3) 9 (13.0) 9 (12.0) 9 (12.7) 25 (15.8) 18 (12.9)

Yes, quite a lot 2 (2.4) 0 (0.0) 0 (0.0) 1 (1.4) 2 (1.3) 1 (0.7)

Total 83 ( 69 ( 75 ( 71 ( 158 ( 140 ( 0.530 0.898

In the past week, things have been getting on top of me, n (%)

No, I have been coping as well as ever 35 (42.2) 27 (39.7) 26 (34.7) 25 (35.2) 61 (38.6) 52 (37.4)

No, most of the time I have coped quite
well

27 (32.5) 20 (29.4) 37 (49.3) 30 (42.3) 64 (40.5) 50 (36.0)

Yes, sometimes I have not been coping as
well as usual

18 (21.7) 21 (30.9) 11 (14.7) 14 (19.7) 29 (18.4) 35 (25.2)

Yes, most of the time I have not been able
to cope at all

3 (3.6) 0 (0.0) 1 (1.3) 2 (2.8) 4 (2.5) 2 (1.4)

Total 83 ( 68 ( 75 ( 71 ( 158 ( 139 ( 0.999 0.909
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Trial arm

Both trial arms p-valueIntervention Control

6 months 12 months 6 months 12 months 6 months 12 months 6 months 12 months

In the past week, I have been so unhappy that I have had difficulty sleeping, n (%)

No, not at all 53 (63.9) 46 (66.7) 60 (80.0) 53 (74.6) 113 (71.5) 99 (70.7)

Not very often 18 (21.7) 11 (15.9) 11 (14.7) 12 (16.9) 29 (18.4) 23 (16.4)

Yes, sometimes 4 (4.8) 11 (15.9) 4 (5.3) 6 (8.5) 8 (5.1) 17 (12.1)

Yes, most of the time 8 (9.6) 1 (1.4) 0 (0.0) 0 (0.0) 8 (5.1) 1 (0.7)

Total 83 ( 69 ( 75 ( 71 ( 158 ( 140 ( 0.016 0.216

In the past week, I have felt sad or miserable, n (%)

No, not at all 41 (49.4) 35 (50.7) 43 (57.3) 43 (60.6) 84 (53.2) 78 (55.7)

Not very often 32 (38.6) 25 (36.2) 29 (38.7) 25 (35.2) 61 (38.6) 50 (35.7)

Yes, quite often 8 (9.6) 7 (10.1) 3 (4.0) 2 (2.8) 11 (7.0) 9 (6.4)

Yes, most of the time 2 (2.4) 2 (2.9) 0 (0.0) 1 (1.4) 2 (1.3) 3 (2.1)

Total 83 ( 69 ( 75 ( 71 ( 158 ( 140 ( 0.175 0.138

In the past week, I have been so unhappy that I have been crying, n (%)

No, never 63 (75.9) 49 (71.0) 64 (86.5) 57 (80.3) 127 (80.9) 106 (75.7)

Only occasionally 16 (19.3) 16 (23.2) 10 (13.5) 13 (18.3) 26 (16.6) 29 (20.7)

Yes, quite often 3 (3.6) 4 (5.8) 0 (0.0) 0 (0.0) 3 (1.9) 4 (2.9)

Yes, most of the time 1 (1.2) 0 (0.0) 0 (0.0) 1 (1.4) 1 (0.6) 1 (0.7)

Total 83 ( 69 ( 74 ( 71 ( 157 ( 140 ( 0.076 0.175
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TABLE 25 Edinburgh Postnatal Depression Scale at 6 and 12 months by trial arm (continued )

Trial arm

Both trial arms p-valueIntervention Control

6 months 12 months 6 months 12 months 6 months 12 months 6 months 12 months

In the past week, the thought of harming myself has occurred to me, n (%)

Never 79 (95.2) 68 (98.6) 74 (98.7) 71 (100.0) 153 (96.8) 139 (99.3)

Hardly ever 4 (4.8) 1 (1.4) 0 (0.0) 0 (0.0) 4 (2.5) 1 (0.7)

Sometimes 0 (0.0) 0 (0.0) 1 (1.3) 0 (0.0) 1 (0.6) 0 (0.0)

Yes, quite often 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Total 83 ( 69 ( 75 ( 71 ( 158 ( 140 ( 0.221 0.310

EPDS score

> 12, n (%) 9 (10.8) 6 (8.7) 1 (1.3) 3 (4.2) 0.014 [RR 8.13
(95% CI 1.06 to 62.69)]

0.281 [RR 2.06
(95% CI 0.54 to 7.90)]

Mean (SD) 5.72 (5.04) 5.19 (4.96) 4.59 (3.40) 4.34 (3.94) 0.096 [RR 1.14
(95% CI –0.20 to 2.48)]

0.264 [RR 0.85
(95% CI –0.65 to 2.35)]

Total 83 ( 69 ( 75 ( 71 (
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TABLE 26 Alcohol score at baseline and 6 and 12 months by trial arm

Trial arm

Both trial armsIntervention Control

Baseline 6 months 12 months Baseline 6 months 12 months Baseline 6 months 12 months

Alcohol score

1, n (%) 2 (10.0) 1 (2.4) 1 (2.4) 2 (10.0) 1 (2.5) 1 (2.2) 4 (10.0) 2 (2.5) 2 (2.3)

2, n (%) 11 (55.0) 15 (36.6) 14 (33.3) 15 (75.0) 10 (25.0) 11 (23.9) 26 (65.0) 25 (30.9) 25 (28.4)

3, n (%) 5 (25.0) 10 (24.4) 8 (19.0) 2 (10.0) 14 (35.0) 13 (28.3) 7 (17.5) 24 (29.6) 21 (23.9)

4, n (%) 2 (10.0) 7 (17.1) 8 (19.0) 1 (5.0) 5 (12.5) 5 (10.9) 3 (7.5) 12 (14.8) 13 (14.8)

5, n (%) 5 (12.2) 6 (14.3) 4 (10.0) 11 (23.9) 9 (11.1) 17 (19.3)

6, n (%) 1 (2.4) 1 (2.4) 1 (2.5) 1 (2.2) 2 (2.5) 2 (2.3)

7, n (%) 1 (2.4) 2 (4.8) 3 (7.5) 1 (2.2) 4 (4.9) 3 (3.4)

8, n (%) 1 (2.4) 1 (2.4) 0 (0.0) 2 (4.3) 1 (1.2) 3 (3.4)

9, n (%) 0 (0.0) 0 (0.0) 2 (5.0) 1 (2.2) 2 (2.5) 1 (1.1)

10, n (%) 1 (2.4) 0 (0.0) 1 (1.1)

Mean (SD) 2.35 (0.81) 3.29 (1.52) 3.64 (1.90) 2.10 (0.64) 3.70 (1.92) 3.80 (1.80) 2.23 (0.73) 3.49 (1.73) 3.73 (1.84)

Total 20 41 42 20 40 46 40 81 88

How often do you have a drink containing alcohol?, n (%)

Never 78 (79.6) 44 (53.0) 27 (39.1) 75 (79.8) 33 (44.6) 25 (35.2) 153 (79.7) 77 (49.0) 52 (37.1)

Monthly or less 15 (15.3) 20 (24.1) 23 (33.3) 16 (17.0) 16 (21.6) 18 (25.4) 31 (16.1) 36 (22.9) 41 (29.3)

2–4 times/month 5 (5.1) 10 (12.0) 14 (20.3) 2 (2.1) 19 (25.7) 19 (26.8) 7 (3.6) 29 (18.5) 33 (23.6)

2 or 3 times/week 0 (0.0) 9 (10.8) 4 (5.8) 1 (1.1) 4 (5.4) 7 (9.9) 1 (0.5) 13 (8.3) 11 (7.9)

≥ 4 times/week 0 (0.0) 0 (0.0) 1 (1.4) 0 (0.0) 2 (2.7) 2 (2.8) 0 (0.0) 2 (1.3) 3 (2.1)

Total 98 83 69 94 74 71 192 157 140
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TABLE 26 Alcohol score at baseline and 6 and 12 months by trial arm (continued )

Trial arm

Both trial armsIntervention Control

Baseline 6 months 12 months Baseline 6 months 12 months Baseline 6 months 12 months

How many units of alcohol do you drink on a typical day when you are drinking?, n (%)

1 or 2 18 (90.0) 31 (75.6) 28 (65.1) 20 (95.2) 31 (75.6) 32 (68.1) 38 (92.7) 62 (75.6) 60 (66.7)

3 or 4 2 (10.0) 7 (17.1) 10 (23.3) 1 (4.8) 6 (14.6) 12 (25.5) 3 (7.3) 13 (15.9) 22 (24.4)

5 or 6 0 (0.0) 2 (4.9) 4 (9.3) 0 (0.0) 4 (9.8) 2 (4.3) 0 (0.0) 6 (7.3) 6 (6.7)

7–9 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (2.1) 0 (0.0) 0 (0.0) 1 (1.1)

≥ 10 0 (0.0) 1 (2.4) 1 (2.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (1.2) 1 (1.1)

Total 20 41 43 21 41 47 41 82 90

How often have you had six or more units on a single occasion in last 6 months?, n (%)

Never 85 (97.7) 37 (77.1) 30 (63.8) 86 (100.0) 32 (68.1) 29 (59.2) 171 (98.8) 69 (72.6) 59 (61.5)

Less than monthly 2 (2.3) 10 (20.8) 13 (27.7) 0 (0.0) 10 (21.3) 15 (30.6) 2 (1.2) 20 (21.1) 28 (29.2)

Monthly 0 (0.0) 1 (2.1) 2 (4.3) 0 (0.0) 3 (6.4) 4 (8.2) 0 (0.0) 4 (4.2) 6 (6.3)

Weekly 0 (0.0) 0 (0.0) 2 (4.3) 0 (0.0) 2 (4.3) 1 (2.0) 0 (0.0) 2 (2.1) 3 (3.1)

Daily or almost daily 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Total 87 48 47 86 47 49 173 95 96
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TABLE 27 Body image at 6 and 12 months by trial arm

Trial arm, n (%)

Both trial armsIntervention Control

6 months 12 months 6 months 12 months

6 months 12 months

RR (95% CI) p-value RR (95% CI) p-value

Has your weight influenced how you think about (judge) yourself as a person?

0 (not at all) 18 (21.7) 16 (23.2) 11 (14.7) 17 (23.9)

1 6 (7.2) 7 (10.1) 8 (10.7) 9 (12.7) 0.59 (0.25 to 1.42) 0.88 (0.39 to 1.98)

2 (slightly) 21 (25.3) 17 (24.6) 24 (32.0) 19 (26.8) 0.79 (0.54 to 1.13) 0.98 (0.62 to 1.54)

3 1 (1.2) 6 (8.7) 8 (10.7) 8 (11.3) 0.13 (0.02 to 0.90) 0.85 (0.35 to 2.08)

4 (moderately) 16 (19.3) 11 (15.9) 6 (8.0) 5 (7.0) 1.33 (0.64 to 2.78) 1.79 (0.73 to 4.39)

5 9 (10.8) 4 (5.8) 6 (8.0) 7 (9.9) 0.94 (0.41 to 2.18) 0.69 (0.23 to 2.01)

6 (markedly) 12 (14.5) 8 (11.6) 12 (16.0) 6 (8.5) 0.77 (0.43 to 1.38) 1.28 (0.52 to 3.11)

Total 83 69 75 71 0.121 0.701

Has your shape influenced how you think about (judge) yourself as a person?

0 (not at all) 20 (24.1) 20 (29.0) 13 (17.6) 18 (25.4)

1 11 (13.3) 11 (15.9) 10 (13.5) 9 (12.7) 0.82 (0.42 to 1.59) 1.06 (0.52 to 2.17)

2 (slightly) 14 (16.9) 12 (17.4) 20 (27.0) 16 (22.5) 0.68 (0.42 to 1.11) 0.80 (0.45 to 1.41)

3 5 (6.0) 6 (8.7) 7 (9.5) 10 (14.1) 0.57 (0.21 to 1.53) 0.65 (0.27 to 1.53)

4 (moderately) 12 (14.5) 10 (14.5) 8 (10.8) 5 (7.0) 0.98 (0.49 to 1.99) 1.53 (0.61 to 3.87)

5 8 (9.6) 4 (5.8) 7 (9.5) 8 (11.3) 0.82 (0.35 to 1.88) 0.54 (0.19 to 1.57)

6 (markedly) 13 (15.7) 6 (8.7) 9 (12.2) 5 (7.0) 0.96 (0.50 to 1.86) 1.06 (0.37 to 3.02)

Total 83 69 74 71 0.685 0.574
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TABLE 27 Body image at 6 and 12 months by trial arm (continued )

Trial arm, n (%)

Both trial armsIntervention Control

6 months 12 months 6 months 12 months

6 months 12 months

RR (95% CI) p-value RR (95% CI) p-value

How much would it have upset you if you had been asked to weigh yourself once per week (no more, or less, often) for the next 4 weeks?

0 (not at all) 54 (65.1) 50 (72.5) 44 (58.7) 48 (67.6)

1 10 (12.0) 9 (13.0) 13 (17.3) 5 (7.0) 0.69 (0.33 to 1.44) 1.62 (0.58 to 4.52)

2 (slightly) 9 (10.8) 4 (5.8) 8 (10.7) 7 (9.9) 0.93 (0.39 to 2.24) 0.58 (0.18 to 1.87)

3 3 (3.6) 2 (2.9) 4 (5.3) 6 (8.5) 0.63 (0.15 to 2.68) 0.35 (0.07 to 1.64)

4 (moderately) 1 (1.2) 3 (4.3) 4 (5.3) 4 (5.6) 0.22 (0.03 to 1.89) 0.74 (0.17 to 3.13)

5 4 (4.8) 0 (0.0) 1 (1.3) 1 (1.4) 3.10 (0.36 to 26.81) . (. to.)

6 (markedly) 2 (2.4) 1 (1.4) 1 (1.3) 0 (0.0) 1.61 (0.15 to 17.16) . (. to.)

Total 83 69 75 71 0.601 0.320

How dissatisfied have you been with your weight?

0 (not at all) 13 (15.7) 6 (8.7) 10 (13.3) 13 (18.3)

1 7 (8.4) 6 (8.7) 5 (6.7) 14 (19.7) 1.05 (0.41 to 2.67) 0.96 (0.49 to 1.89)

2 (slightly) 10 (12.0) 18 (26.1) 8 (10.7) 5 (7.0) 0.98 (0.49 to 1.96) 2.70 (1.24 to 5.89)

3 11 (13.3) 7 (10.1) 9 (12.0) 8 (11.3) 0.97 (0.51 to 1.84) 1.41 (0.67 to 2.97)

4 (moderately) 11 (13.3) 11 (15.9) 17 (22.7) 13 (18.3) 0.73 (0.43 to 1.23) 1.29 (0.77 to 2.18)

5 8 (9.6) 7 (10.1) 7 (9.3) 5 (7.0) 0.93 (0.42 to 2.03) 1.94 (0.79 to 4.76)

6 (markedly) 23 (27.7) 14 (20.3) 19 (25.3) 13 (18.3) 0.98 (0.68 to 1.40) 1.40 (0.87 to 2.26)

Total 83 69 75 71 0.878 0.055
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Trial arm, n (%)

Both trial armsIntervention Control

6 months 12 months 6 months 12 months

6 months 12 months

RR (95% CI) p-value RR (95% CI) p-value

How dissatisfied have you been with your shape?

0 (not at all) 15 (18.1) 8 (11.8) 8 (10.7) 13 (18.3)

1 9 (10.8) 9 (13.2) 10 (13.3) 10 (14.1) 0.68 (0.35 to 1.31) 1.22 (0.64 to 2.32)

2 (slightly) 13 (15.7) 12 (17.6) 8 (10.7) 13 (18.3) 0.93 (0.49 to 1.75) 1.20 (0.71 to 2.03)

3 11 (13.3) 10 (14.7) 14 (18.7) 8 (11.3) 0.66 (0.38 to 1.15) 1.46 (0.74 to 2.89)

4 (moderately) 10 (12.0) 11 (16.2) 15 (20.0) 12 (16.9) 0.61 (0.35 to 1.08) 1.21 (0.69 to 2.11)

5 7 (8.4) 8 (11.8) 7 (9.3) 3 (4.2) 0.68 (0.30 to 1.54) 2.67 (0.86 to 8.27)

6 (markedly) 18 (21.7) 10 (14.7) 13 (17.3) 12 (16.9) 0.88 (0.56 to 1.39) 1.16 (0.65 to 2.07)

Total 83 68 75 71 0.540 0.719

How uncomfortable have you felt about seeing your body (for example, seeing your shape in the mirror, in a shop reflection, while undressing or taking a bath or shower)?

0 (not at all) 17 (20.5) 16 (23.2) 15 (20.0) 22 (31.0)

1 8 (9.6) 7 (10.1) 8 (10.7) 12 (16.9) 0.92 (0.41 to 2.05) 0.86 (0.40 to 1.86)

2 (slightly) 14 (16.9) 16 (23.2) 12 (16.0) 8 (11.3) 1.02 (0.57 to 1.80) 1.87 (0.94 to 3.73)

3 9 (10.8) 6 (8.7) 8 (10.7) 7 (9.9) 1.00 (0.46 to 2.15) 1.13 (0.44 to 2.89)

4 (moderately) 10 (12.0) 11 (15.9) 12 (16.0) 9 (12.7) 0.83 (0.44 to 1.59) 1.40 (0.69 to 2.87)

5 6 (7.2) 6 (8.7) 5 (6.7) 5 (7.0) 1.04 (0.37 to 2.91) 1.47 (0.52 to 4.19)

6 (markedly) 19 (22.9) 7 (10.1) 15 (20.0) 8 (11.3) 1.06 (0.66 to 1.69) 1.14 (0.48 to 2.69)

Total 83 69 75 71 0.995 0.526
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TABLE 27 Body image at 6 and 12 months by trial arm (continued )

Trial arm, n (%)

Both trial armsIntervention Control

6 months 12 months 6 months 12 months

6 months 12 months

RR (95% CI) p-value RR (95% CI) p-value

How uncomfortable have you felt about others seeing your shape or figure (for example, in communal changing rooms, when swimming, or wearing tight clothes)?

0 (not at all) 17 (20.5) 13 (18.8) 20 (26.7) 28 (39.4)

1 9 (10.8) 8 (11.6) 3 (4.0) 10 (14.1) 2.65 (0.82 to 8.64) 1.45 (0.68 to 3.10)

2 (slightly) 14 (16.9) 18 (26.1) 15 (20.0) 6 (8.5) 1.05 (0.61 to 1.82) 3.29 (1.50 to 7.22)

3 9 (10.8) 8 (11.6) 10 (13.3) 6 (8.5) 1.04 (0.50 to 2.16) 2.16 (0.87 to 5.35)

4 (moderately) 6 (7.2) 5 (7.2) 5 (6.7) 6 (8.5) 1.30 (0.46 to 3.70) 1.57 (0.56 to 4.45)

5 11 (13.3) 8 (11.6) 9 (12.0) 7 (9.9) 1.27 (0.62 to 2.58) 1.90 (0.81 to 4.49)

6 (markedly) 17 (20.5) 9 (13.0) 13 (17.3) 8 (11.3) 1.27 (0.74 to 2.18) 1.84 (0.83 to 4.06)

Total 83 69 75 71 0.739 0.081
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TABLE 28 Rosenberg Self-Esteem scores at baseline and 6 and 12 months by trial arm

Trial arm

Both trial armsIntervention Control

Baseline 6 months 12 months Baseline 6 months 12 months Baseline 6 months 12 months

On the whole, I am satisfied with myself, n (%)

Strongly agree 23 (23.5) 24 (28.9) 17 (24.6) 34 (35.8) 23 (30.7) 24 (33.8) 57 (29.5) 47 (29.7) 41 (29.3)

Agree 63 (64.3) 51 (61.4) 47 (68.1) 53 (55.8) 43 (57.3) 40 (56.3) 116 (60.1) 94 (59.5) 87 (62.1)

Strongly disagree 6 (6.1) 0 (0.0) 2 (2.9) 2 (2.1) 3 (4.0) 1 (1.4) 8 (4.1) 3 (1.9) 3 (2.1)

Disagree 6 (6.1) 8 (9.6) 3 (4.3) 6 (6.3) 6 (8.0) 6 (8.5) 12 (6.2) 14 (8.9) 9 (6.4)

Total 98 ( 83 ( 69 ( 95 ( 75 ( 71 ( 193 ( 158 ( 140 (

At times, I think I am no good at all, n (%)

Strongly agree 1 (1.0) 1 (1.2) 1 (1.4) 2 (2.1) 2 (2.7) 1 (1.4) 3 (1.6) 3 (1.9) 2 (1.4)

Agree 18 (18.4) 13 (15.7) 11 (15.9) 18 (18.9) 8 (10.7) 6 (8.5) 36 (18.7) 21 (13.3) 17 (12.1)

Strongly disagree 30 (30.6) 38 (45.8) 24 (34.8) 25 (26.3) 30 (40.0) 27 (38.0) 55 (28.5) 68 (43.0) 51 (36.4)

Disagree 49 (50.0) 31 (37.3) 33 (47.8) 50 (52.6) 35 (46.7) 37 (52.1) 99 (51.3) 66 (41.8) 70 (50.0)

Total 98 ( 83 ( 69 ( 95 ( 75 ( 71 ( 193 ( 158 ( 140 (

I feel that I have a number of good qualities, n (%)

Strongly agree 37 (38.1) 45 (54.2) 36 (52.2) 38 (40.0) 48 (64.0) 42 (59.2) 75 (39.1) 93 (58.9) 78 (55.7)

Agree 58 (59.8) 37 (44.6) 31 (44.9) 54 (56.8) 27 (36.0) 25 (35.2) 112 (58.3) 64 (40.5) 56 (40.0)

Strongly disagree 0 (0.0) 1 (1.2) 1 (1.4) 0 (0.0) 0 (0.0) 1 (1.4) 0 (0.0) 1 (0.6) 2 (1.4)

Disagree 2 (2.1) 0 (0.0) 1 (1.4) 3 (3.2) 0 (0.0) 3 (4.2) 5 (2.6) 0 (0.0) 4 (2.9)

Total 97 ( 83 ( 69 ( 95 ( 75 ( 71 ( 192 ( 158 ( 140 (
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TABLE 28 Rosenberg Self-Esteem scores at baseline and 6 and 12 months by trial arm (continued )

Trial arm

Both trial armsIntervention Control

Baseline 6 months 12 months Baseline 6 months 12 months Baseline 6 months 12 months

I am able to do things as well as most other people, n (%)

Strongly agree 35 (35.7) 36 (43.4) 33 (47.8) 34 (35.8) 49 (65.3) 40 (56.3) 69 (35.8) 85 (53.8) 73 (52.1)

Agree 55 (56.1) 44 (53.0) 32 (46.4) 57 (60.0) 24 (32.0) 24 (33.8) 112 (58.0) 68 (43.0) 56 (40.0)

Strongly disagree 3 (3.1) 1 (1.2) 1 (1.4) 2 (2.1) 1 (1.3) 3 (4.2) 5 (2.6) 2 (1.3) 4 (2.9)

Disagree 5 (5.1) 2 (2.4) 3 (4.3) 2 (2.1) 1 (1.3) 4 (5.6) 7 (3.6) 3 (1.9) 7 (5.0)

Total 98 ( 83 ( 69 ( 95 ( 75 ( 71 ( 193 ( 158 ( 140 (

I feel I do not have much to be proud of, n (%)

Strongly agree 2 (2.0) 2 (2.4) 2 (2.9) 2 (2.1) 2 (2.7) 2 (2.8) 4 (2.1) 4 (2.5) 4 (2.9)

Agree 8 (8.2) 5 (6.0) 3 (4.3) 4 (4.2) 6 (8.0) 5 (7.0) 12 (6.2) 11 (7.0) 8 (5.7)

Strongly disagree 42 (42.9) 42 (50.6) 35 (50.7) 43 (45.3) 43 (57.3) 31 (43.7) 85 (44.0) 85 (53.8) 66 (47.1)

Disagree 46 (46.9) 34 (41.0) 29 (42.0) 46 (48.4) 24 (32.0) 33 (46.5) 92 (47.7) 58 (36.7) 62 (44.3)

Total 98 ( 83 ( 69 ( 95 ( 75 ( 71 ( 193 ( 158 ( 140 (

I certainly feel useless at times, n (%)

Strongly agree 0 (0.0) 3 (3.6) 0 (0.0) 2 (2.1) 2 (2.7) 2 (2.8) 2 (1.0) 5 (3.2) 2 (1.4)

Agree 24 (24.5) 18 (21.7) 9 (13.0) 16 (16.8) 12 (16.0) 7 (9.9) 40 (20.7) 30 (19.0) 16 (11.4)

Strongly disagree 30 (30.6) 29 (34.9) 20 (29.0) 29 (30.5) 30 (40.0) 26 (36.6) 59 (30.6) 59 (37.3) 46 (32.9)

Disagree 44 (44.9) 33 (39.8) 40 (58.0) 48 (50.5) 31 (41.3) 36 (50.7) 92 (47.7) 64 (40.5) 76 (54.3)

Total 98 ( 83 ( 69 ( 95 ( 75 ( 71 ( 193 ( 158 ( 140 (

A
P
P
E
N
D
IX

3

N
IH

R
Jo
u
rn
als

Lib
rary

w
w
w
.jo

u
rn
alslib

rary.n
ih
r.ac.u

k

1
6
4



Trial arm

Both trial armsIntervention Control

Baseline 6 months 12 months Baseline 6 months 12 months Baseline 6 months 12 months

I feel that I’m a person of worth, at least on an equal plane with others, n (%)

Strongly agree 40 (40.8) 39 (47.0) 33 (47.8) 35 (36.8) 47 (62.7) 39 (54.9) 75 (38.9) 86 (54.4) 72 (51.4)

Agree 55 (56.1) 36 (43.4) 30 (43.5) 55 (57.9) 25 (33.3) 26 (36.6) 110 (57.0) 61 (38.6) 56 (40.0)

Strongly disagree 2 (2.0) 3 (3.6) 2 (2.9) 2 (2.1) 2 (2.7) 2 (2.8) 4 (2.1) 5 (3.2) 4 (2.9)

Disagree 1 (1.0) 5 (6.0) 4 (5.8) 3 (3.2) 1 (1.3) 4 (5.6) 4 (2.1) 6 (3.8) 8 (5.7)

Total 98 ( 83 ( 69 ( 95 ( 75 ( 71 ( 193 ( 158 ( 140 (

I wish I could have more respect for myself, n (%)

Strongly agree 0 (0.0) 6 (7.2) 6 (8.7) 3 (3.2) 9 (12.0) 4 (5.6) 3 (1.6) 15 (9.5) 10 (7.1)

Agree 22 (22.4) 20 (24.1) 14 (20.3) 12 (12.6) 11 (14.7) 14 (19.7) 34 (17.6) 31 (19.6) 28 (20.0)

Strongly disagree 35 (35.7) 29 (34.9) 19 (27.5) 30 (31.6) 31 (41.3) 21 (29.6) 65 (33.7) 60 (38.0) 40 (28.6)

Disagree 41 (41.8) 28 (33.7) 30 (43.5) 50 (52.6) 24 (32.0) 32 (45.1) 91 (47.2) 52 (32.9) 62 (44.3)

Total 98 ( 83 ( 69 ( 95 ( 75 ( 71 ( 193 ( 158 ( 140 (

All in all, I am inclined to feel that I am a failure, n (%)

Strongly agree 0 (0.0) 1 (1.2) 0 (0.0) 0 (0.0) 2 (2.7) 1 (1.4) 0 (0.0) 3 (1.9) 1 (0.7)

Agree 5 (5.2) 3 (3.6) 4 (5.8) 4 (4.2) 3 (4.0) 6 (8.5) 9 (4.7) 6 (3.8) 10 (7.1)

Strongly disagree 48 (49.5) 40 (48.2) 32 (46.4) 49 (51.6) 43 (57.3) 30 (42.3) 97 (50.5) 83 (52.5) 62 (44.3)

Disagree 44 (45.4) 39 (47.0) 33 (47.8) 42 (44.2) 27 (36.0) 34 (47.9) 86 (44.8) 66 (41.8) 67 (47.9)

Total 97 ( 83 ( 69 ( 95 ( 75 ( 71 ( 192 ( 158 ( 140 (
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TABLE 28 Rosenberg Self-Esteem scores at baseline and 6 and 12 months by trial arm (continued )

Trial arm

Both trial armsIntervention Control

Baseline 6 months 12 months Baseline 6 months 12 months Baseline 6 months 12 months

I take a positive attitude towards myself, n (%)

Strongly disagree 1 (1.0) 1 (1.2) 2 (2.9) 0 (0.0) 1 (1.3) 2 (2.8) 1 (0.5) 2 (1.3) 4 (2.9)

Disagree 3 (3.1) 9 (10.8) 4 (5.8) 4 (4.2) 4 (5.3) 6 (8.5) 7 (3.6) 13 (8.2) 10 (7.1)

Strongly agree 39 (39.8) 35 (42.2) 32 (46.4) 45 (47.4) 42 (56.0) 36 (50.7) 84 (43.5) 77 (48.7) 68 (48.6)

Agree 55 (56.1) 38 (45.8) 31 (44.9) 46 (48.4) 28 (37.3) 27 (38.0) 101 (52.3) 66 (41.8) 58 (41.4)

Total 98 ( 83 ( 69 ( 95 ( 75 ( 71 ( 193 ( 158 ( 140 (

Total score40

Mean (SD) 32.34 (4.13) 32.84 (4.77) 32.77 (4.48) 32.74 (3.71) 33.81 (4.84) 33.06 (4.84) 32.53 (3.92) 33.30 (4.81) 32.91 (4.65)
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Appendix 4 Health economics tables
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TABLE 29 EuroQol-5 Dimensions, five-level version, scores at baseline and 6 and 12 months by trial arm

Trial arm

Both trial armsIntervention Control

Baseline 6 months 12 months Baseline 6 months 12 months Baseline 6 months 12 months

Mobility, n (%) 98 83 69 95 75 71 193 158 140

I have no problems in walking
about

73 (74.5) 74 (89.2) 62 (89.9) 70 (73.7) 62 (82.7) 66 (93.0) 143 (74.1) 136 (86.1) 128 (91.4)

I have slight problems in
walking about

14 (14.3) 6 (7.2) 6 (8.7) 19 (20.0) 10 (13.3) 3 (4.2) 33 (17.1) 16 (10.1) 9 (6.4)

I have moderate problems in
walking about

10 (10.2) 2 (2.4) 1 (1.4) 4 (4.2) 3 (4.0) 1 (1.4) 14 (7.3) 5 (3.2) 2 (1.4)

I have severe problems in
walking about

1 (1.0) 0 (0.0) 0 (0.0) 1 (1.1) 0 (0.0) 0 (0.0) 2 (1.0) 0 (0.0) 0 (0.0)

I am unable to walk about 0 (0.0) 1 (1.2) 0 (0.0) 1 (1.1) 0 (0.0) 1 (1.4) 1 (0.5) 1 (0.6) 1 (0.7)

Self-care, n (%) 98 83 69 95 75 71 193 158 140

I have no problems washing
or dressing myself

77 (78.6) 81 (97.6) 67 (97.1) 87 (91.6) 74 (98.7) 69 (97.2) 164 (85.0) 155 (98.1) 136 (97.1)

I have slight problems
washing or dressing myself

16 (16.3) 2 (2.4) 2 (2.9) 6 (6.3) 1 (1.3) 1 (1.4) 22 (11.4) 3 (1.9) 3 (2.1)

I have moderate problems
washing or dressing myself

5 (5.1) 0 (0.0) 0 (0.0) 2 (2.1) 0 (0.0) 1 (1.4) 7 (3.6) 0 (0.0) 1 (0.7)

I have severe problems
washing or dressing myself

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

I am unable to wash or dress
myself

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Usual activities, n (%) 98 83 69 95 75 71 193 158 140

I have no problems doing my
usual activities

62 (63.3) 72 (86.7) 60 (87.0) 58 (61.1) 64 (85.3) 67 (94.4) 120 (62.2) 136 (86.1) 127 (90.7)

I have slight problems doing
my usual activities

22 (22.4) 11 (13.3) 5 (7.2) 29 (30.5) 8 (10.7) 3 (4.2) 51 (26.4) 19 (12.0) 8 (5.7)

I have moderate problems
doing my usual activities

10 (10.2) 0 (0.0) 4 (5.8) 6 (6.3) 3 (4.0) 1 (1.4) 16 (8.3) 3 (1.9) 5 (3.6)
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Trial arm

Both trial armsIntervention Control

Baseline 6 months 12 months Baseline 6 months 12 months Baseline 6 months 12 months

I have severe problems doing
my usual activities

3 (3.1) 0 (0.0) 0 (0.0) 1 (1.1) 0 (0.0) 0 (0.0) 4 (2.1) 0 (0.0) 0 (0.0)

I am unable to do my usual
activities

1 (1.0) 0 (0.0) 0 (0.0) 1 (1.1) 0 (0.0) 0 (0.0) 2 (1.0) 0 (0.0) 0 (0.0)

Pain/discomfort, n (%) 98 83 69 95 75 71 193 158 140

I have no pain or discomfort 36 (36.7) 51 (61.4) 41 (59.4) 35 (36.8) 42 (56.0) 47 (66.2) 71 (36.8) 93 (58.9) 88 (62.9)

I have slight pain or
discomfort

43 (43.9) 24 (28.9) 24 (34.8) 37 (38.9) 26 (34.7) 21 (29.6) 80 (41.5) 50 (31.6) 45 (32.1)

I have moderate pain or
discomfort

16 (16.3) 8 (9.6) 4 (5.8) 20 (21.1) 6 (8.0) 2 (2.8) 36 (18.7) 14 (8.9) 6 (4.3)

I have severe pain or
discomfort

3 (3.1) 0 (0.0) 0 (0.0) 1 (1.1) 1 (1.3) 1 (1.4) 4 (2.1) 1 (0.6) 1 (0.7)

I have extreme pain or
discomfort

0 (0.0) 0 (0.0) 0 (0.0) 2 (2.1) 0 (0.0) 0 (0.0) 2 (1.0) 0 (0.0) 0 (0.0)

Anxiety/depression, n (%) 98 83 69 95 75 71 193 158 140

I am not anxious or
depressed

81 (82.7) 67 (80.7) 54 (78.3) 74 (77.9) 58 (77.3) 61 (85.9) 155 (80.3) 125 (79.1) 115 (82.1)

I am slightly anxious or
depressed

13 (13.3) 11 (13.3) 11 (15.9) 19 (20.0) 14 (18.7) 7 (9.9) 32 (16.6) 25 (15.8) 18 (12.9)

I am moderately anxious or
depressed

3 (3.1) 5 (6.0) 3 (4.3) 2 (2.1) 3 (4.0) 3 (4.2) 5 (2.6) 8 (5.1) 6 (4.3)

I am severely anxious or
depressed

0 (0.0) 0 (0.0) 1 (1.4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.7)

I am extremely anxious or
depressed

1 (1.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.5) 0 (0.0) 0 (0.0)

Health scale, n 98 83 69 95 75 71 193 158 140

Mean (SD) 76.94 (18.53) 77.93 (15.83) 78.13 (15.90) 78.78 (17.68) 77.64 (16.59) 80.82 (15.50) 77.84 (18.09) 77.79 (16.15) 79.49 (15.70)
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TABLE 30 Unit cost assumptions for economic analysis of feasibility trial data

Service Unit cost (£)

Community-based health services

GP 32.00 per contact

Practice nurse 9.30 per contact

Health visitor 70.00 per contact

Smoking cessation 9.30 per contact

Social worker 59.00 per contact

Housing worker 31.00 per contact

Employment worker 31.00 per contact

Sexual health clinic 31.00 per contact

Clinical psychologist 55.00 per contact

Community psychiatrist 215.00 per contact

Community psychiatric nurse 35.85 per contact

Dietitian 15.00 per contact

Perinatal psychiatric treatment team 215.00 per contact

Psychotherapist 55.00 per contact

Family support worker 31.00 per contact

Antenatal/postnatal services

Midwife (clinic) 57.43 per contact

Midwife (home) 57.43 per contact

Obstetrician 128.82 per contact

Ultrasound scan 112.00 per scan

Blood test 1.00 per test

Glucose test 1.00 per test

Diabetes clinic 115.31 per contact

Physiotherapist 48.81 per contact

Parent craft 38.33 per contact

Day unit 233.00 per contact

Pre-term clinic 198.20 per contact

Early pregnancy unit 192.98 per contact

Clinic for newborn 100.00 per contact

Breastfeeding advisor 57.43 per contact

Other outpatient visits (mother/infant)

Trauma and orthopaedics 119.19 per contact

Breast surgeon 149.46 per contact

CAT scan 83.00 per scan

Anticoagulant clinic 31.87 per contact
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TABLE 30 Unit cost assumptions for economic analysis of feasibility trial data (continued )

Service Unit cost (£)

Adult mental illness 283.98 per contact

Gastroenterology 145.57 per contact

Gynaecology 140.93 per contact

Cardiology 128.72 per contact

Oncology (ultrasound scan) 164.00 per scan

Hepatology 212.92 per contact

Infectious disease 233.62 per contact

Pain management 139.23 per contact

Medical oncology 161.13 per contact

Urology 109.40 per contact

Audiology 86.83 per contact

Haemophilia 491.70 per contact

Paediatrics 198.20 per contact

A&E

A&E attendance 147.80 per contact

Ambulance 247.00 per contact

Hospital admission (mother/baby)

Antenatal admission (average) 824.00 per night

Antenatal day case (average) 257.00 per night

Non-elective long stay (pelvic fracture) 400.00 per night

Non-elective long stay (sepsis) 4416.00 per FCE

Non-elective long stay (appendectomy) 1067.00 per night

Non-elective long stay (cholecystectomy) 871.00 per night

Non-elective short stay (hypertension) 1381.00 per FCE

Elective long stay (lower back pain) 857.00 per night

Non-elective long stay (average) 2985.00 per FCE

Non-elective short stay (average) 617.00 per FCE

Non-elective long stay (paediatric: cardio) 984.00 per night

Non-elective long stay (paediatric: major infections) 4372.00 per FCE

Non-elective long stay (paediatric: all infections) 736.00 per night

Non-elective short stay (paediatric: all infections) 684.00 per FCE

Non-elective long stay (paediatric: musculoskeletal connective tissue disorders) 2908.00 per FCE

Non-elective short stay (average paediatric) 708.00 per FCE

Non-elective long stay (average paediatric) 789.00 per night

CAT, computerised axial tomography.
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TABLE 31 Economic measures at baseline: service contacts during pregnancy and health state utility (EQ-5D-5L) at
36 weeks’ gestation

Contact

Intervention (N= 98) Control (N= 95)

Percentage
reporting
using
service

Mean number of
contacts/hospital
admissions where
number of contacts
(admissions) > 0

Missing
cost data,
n (%)

Percentage
reporting
using
service

Mean number of
contacts/hospital
admissions where
number of contacts
(admissions) > 0

Missing
cost data,
n (%)

Pregnancy-related community-based and outpatient service contacts

Midwife (clinic) 94 5 3 (3) 99 5 4 (4)

Midwife (home) 9 5 0 (0) 15 3 0 (0)

GP 82 2 3 (3) 91 2 1 (1)

Practice nurse 61 1 0 (0) 58 1 0 (0)

Obstetrician 65 3 2 (2) 68 3 0 (0)

Ultrasound scan 98 4 1 (1) 100 4 1 (1)

Blood test 99 3 0 (0) 96 3 0 (0)

Glucose test 26 1 2 (2) 23 1 1 (1)

Diabetes clinic 14 3 2 (2) 11 4 1 (1)

Physiotherapist 27 2 2 (2) 32 4 1 (1)

Parent craft 38 2 3 (3) 38 2 1 (1)

Health visitor 5 3 2 (2) 5 1 0 (0)

Other 28 2 3 (3) 35 2 1 (1)

Non-pregnancy-related community-based, other outpatient and A&E service contacts

GP 20 1 2 (2) 17 2 1 (1)

Practice nurse 2 1 3 (3) 2 1 1 (1)

Smoking
cessation

2 6 3 (3) 3 5 1 (1)

Social worker 1 1 3 (3) 1 1 1 (1)

Housing worker 5 2 3 (3) 3 2 1 (1)

Employment
worker

0 0 3 (3) 1 1 1 (1)

Outpatients 6 2 1 (1) 4 2 1 (1)

A&E 13 1 1 (1) 13 1 0 (0)

Other 0 0 0 (0) 1 0 1 (1)

Hospital
admissions

8 5 1 (1) 12 4 1 (1)

Variable Mean (SD) Missing (%) Mean (SD) Missing (%)

EQ-5D-5L 0.88 (0.15) 0 0.88 (0.14) 0
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TABLE 32 Economic measures at 6-month follow-up: service contacts (baseline to 6 months) and health state utility
(EQ-5D-5L) at 6-month follow-up

Contact

Intervention (N= 83) Control (N= 75)

Percentage
reporting
using
service

Mean number of
contacts/hospital
admissions where
number of contacts
(admissions) > 0

Missing
cost data,
n (% of those
followed up)

Percentage
reporting
using
service

Mean number of
contacts/hospital
admissions where
number of contacts
(admissions) > 0

Missing
cost data,
n (% of those
followed up)

Total cost: community-based, outpatient and A&E service contacts

Midwife 94 3 0 (0) 92 3 0 (0)

Health visitor 98 3 0 (0) 93 4 0 (0)

GP 93 4 0 (0) 92 3 0 (0)

Community
psychiatrist

1 1 0 (0) < 1 1 0 (0)

Community
psychiatric
nurse

2 2 0 (0) < 1 1 0 (0)

Practice nurse 54 3 0 (0) 41 3 0 (0)

Smoking
cessation

1 3 0 (0) 0 0 0 (0)

Social worker 4 4 0 (0) 0 0 0 (0)

Housing
worker

10 2 0 (0) < 1 2 0 (0)

Employment
worker

1 3 0 (0) 0 0 0 (0)

Outpatients
(mother)

18 3 1 (1) 23 2 0 (0)

Outpatients
(infant)

28 2 2 (2) 17 2 1 (1)

A&E 36 1 5 (6) 30 1 1 (1)

Other 12 5 1 (1) 14 3 1 (1)

Hospital
admissions
(mother)

11 3 12 (14) 5 2 6 (8)

Hospital
admissions
(infant)

14 13 8 (10) 8 3 6 (8)

Variable Mean (SD) Missing (%) Mean (SD) Missing (%)

EQ-5D-5L 0.94 (0.07) 0 0.93 (0.09) 0
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TABLE 33 Economic measures at 12-month follow-up: service contacts (6 to 12 months) and health state utility
(EQ-5D-5L) at 12-month follow-up

Contact

Intervention (N= 39) Control (N= 71)

Percentage
reporting
using
service

Mean number of
contacts/hospital
admissions where
number of contacts
(admissions) > 0

Missing
cost data,
n (% of those
followed up)

Percentage
reporting
using
service

Mean number of
contacts/hospital
admissions where
number of contacts
(admissions) > 0

Missing
cost data,
n (% of those
followed up)

Total cost: community-based, outpatient and A&E service contacts

Midwife 0 0 0 (0) 0 0 0 (0)

Health visitor 70 2 0 (0) 63 2 0 (0)

GP 84 3 0 (0) 72 3 0 (0)

Community
psychiatrist

0 0 0 (0) 1 2 0 (0)

Community
psychiatric
nurse

0 0 0 (0) 0 0 0 (0)

Practice nurse 23 2 0 (0) 34 1 0 (0)

Smoking
cessation

1 5 0 (0) 0 0 0 (0)

Social worker 3 2 0 (0) 0 0 0 (0)

Housing worker 7 2 0 (0) 4 2 0 (0)

Employment
worker

0 0 0 (0) 1 1 0 (0)

Outpatients
(mother)

16 3 2 (3) 23 2 0 (0)

Outpatients
(infant)

19 2 2 (3) 17 2 0 (0)

A&E 30 1 1 (1) 29 1 3 (4)

Other 6 3 0 (0) 6 3 0 (0)

Hospital admissions

Mother 5 –a 4 (6) 2 7b 5 (7)

Infant 19 5 4 (6) 17 2 2 (3)

Variable Mean (SD) Missing (%) Mean (SD) Missing (%)

EQ-5D-5L 0.94 (0.09) 0 0.95 (0.08) 0

a No data available on number of days admitted. Hospital admission costs otherwise estimated using applicable
average cost for FCE.

b Based on single case where data on days spent in hospital was reported. Hospital admission costs otherwise
estimated using applicable average cost for FCE.
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TABLE 34 Baseline costs for participants by trial arm followed up at 12 months

Contact

Arm

Intervention (n= 69) Control (n= 71)

Cost (£), mean (SE) Cost (£), mean (SE)

Pregnancy-related community-based and outpatient service contacts 1176 (68) 1284 (98)

Non-pregnancy-related community-based, outpatient and A&E contacts 68 (16) 60 (15)

Hospital admissions 107 (96) 511 (247)

Costs in 2017 prices.
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