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Abstract

Objective: To assess the effectiveness of dietary with or without physical actitétyentions to
prevent excessive weight gain in pregnancy and explore the factors linadef intervention
effectiveness.

Design: Systematic review, including a metaalysis of controlled trials of interventions to prevent
excessive weight gain during pregnancy and a thematic synthesis of qualitaties that
investigated the views of women on weight management during pregnancy.

Data Sources:Eleven electroig bibliographic databasggeference list of included studies, relevant
review articles anéxperts in the field.

Review Methods: Two independent reviewers extracted data. RevMan software was used to
perform the metanalyses. Qualitative data was subject to thematic analysis. Both quantitdtive an
gualitative data were aligned using a rxatramework.

Results: Five controlled trial@andninequalitative studies wetiecluded. Theoverall pooled effect
sizefound no significant difference gestational weight gain amongst participantthe

interventions group compared with the control graupdn differencel.8&g Cl-4.34 to 0.59).

The study designs, participants and interventions all varied markedliiemedias significant
heterogeneity within this comparison in the metalysis 3 76%). Subgroup and sensitivity analysis
did not identify contextual elements that influenced the effectivendhe @ftervention.

In a thematic analysis of the qualitative studibeee major themes emerged relating to women’s
views of weight management in pregnancy; pregnancy as a timansition and change, conflicting
and contradictory messages, a perceived lack of colitteén the results of both quantitative and
qualitative data were aligned it was clear that some of the barriers that wesoeibed in achieving
healthy weight gaiim pregnancy were not addressed by the interventions evaluated. This may have
contributed to the limited effectiveness of the interventions.



Conclusions: Despite intense and often tailored interventions there was no stdliissignificant
effect on weight gain during pregnancy. Inadequate and often contradictorgatitor regarding
healthy weight management was reported by women in qualitatiiestutt this was addressed in
the interventions but in itself was insufficient to lead to reducedhwgijn. Multiple types of
interventions, including community based strategies are needed to atitressriplex health
problem.

INTRODUCTION

In this ea of epidemic obesity excessive weight gain during pregnancy is of incrgasihg health
concern. While it is well known that maternal overweight and obesity isiatsh with adverse
maternal and neonatal outcomes the impact of excessive weigldugaig pregnancy itself can have
significant health consequences not only during the pregnancy but alsoaondbe term. Excessive
maternal weight gain during pregnancy is associated with a number of apgrkegeancy outcomes
including increased sk of preeclampsia, caesarean section, instrumental delivery, preterm delivery
and gestational diabet&S. There are risks also to the infant of hyperglycaemia, hyperbilirubiaaem
and macrosomid®’. Excessive weightjain in pregnancy is an important predictor of lbegn
obesity.?  Mothers who gain more weight during pregnancy havelssa found to have children at
higher risk for overweight in early childhodd.

Over the two decades since the Institute of Medicine (bNMjst issued guidance on healthy weight
gan there has been a striking increase in the prevalence of maternal oveeméigiitesity. Trends in
excess weight gain have increasstéadily across all population groups. Several studies on
gestational weight gain in the USA and Europe indicated abatit 20% to 40% of women are
gaining weight above the recommendations. A longitudinal survey of 12,583 women in
Southampton, UK found that 43% gained excessive weight in pregnancy. Thisosacommon
amongst women with a high BMI betopregnancy*

Weight management strategies during pregnancy are increasingly being regamdayasime to
potentiallytarget a weight managemeintervention to adess the rapidly increasing prevalence of
obesity in the populationThere is however islack of guidance, with regard to a safe and effective
approach to the prevention of excessive weight gain in pregnamcinfarm current practice.
Pregnancy may ba time when behaviours can be challenged with the aim of npiroptoving the
woman’s health but also the health of her baby; this being a powerfulatiatial factor.
Interventions have been effectiire promoting smoking cessation duripgegnancy? and targeting
diet and exercise behaviours may also be effechiwéng this key time. The relationship between
pregnancy, obesity and health risks is however not completely clear; theriglénce that factors
such as socioeconomic status and ethnicity may be confoundingpthited association of excessive
weight in pregnancy and pooefinatal outcome¥**

The purpose of this systematic review is to explore the existing quiaetitesearch evidence
regarding the effectiveness of dietary with or without physical activignvientions in reducing the
risk of excessive weight gain in pregnancy. Perceptions of obesity, food attibmuatre however
socially bound. They are viewed differently by different groups of women and thé cmdiext in
which people live may influercthe success of dietary or physical activity interventionpfegnant
women®® For this reason the review also includes a reviewqoélitative research toaid
understanding of the contextual factors that may influence the effecs/ehmterventions.

METHODS



This review adopts an apprdadncorporating both quantitative and qualitative data previously
pioneered by the EPPI centfé’ It includes a review of controlled clinical trials designed to assess
the effect of interventions to prevent excessive weight gain during prggn&aecondly itdrawson
gualitative research that explored the views, perceptions and beliefs of hetdfisiprmls, pregnant
women, their partners and families, about diet, physical activity andhwv@gnagement in
pregnancy. We included trials conducted in any country, but we drew only on qualitaties s
conducted in the UK to help assehe applicabity of interventions within this country. Finally both
analysesvereintegrated so that findings from the qualitative studies can inform amdinége the
guantitative findings.

Search

A comprehensive literature review of both published and unpelligrey literature’ was undertaken

to identify relevant studies and background informatidieven databases were searched and the
citation list of relevant review articles and included papers were also searchedsedrches were
undertaken in early December 208&d asecond search, updating the existing review was conducted
in January 2010Searches were limited by year (198@10 corresponding with introduction the
concept of excessive gestatiomadight gain by the IOM (1990).

The search strateggombined terms for pregnancy and terms for body composition, olzity
weight change. This set of “population” terms was then combindu tertns for diet, exercise,
physical activity advice and monitoring, giving four separate sets aftsefor each dtabase. A
sample search strategy for Medline and a list of the databases searched can ineAppaddix 1. In
addition a bibliographic search of all the included studies was carriethdwexperts in the field were
also consulted to identify any addital literature.

We included randomisedontrolled trials(RCTs) published in EnglistStudies undertaken in non
OECD countries were excludeBarticipants included womeaged eighteen years or oveither
planning a pregnancy or pregnant and considered normal weight, overweight or $heles were
excluded if women had underlying medical complications, were pregnant with awifisvomen
were underweight. Studies evaluatiaugy dietary intervention with or without additional advice or
support forphysical activity were included. Studies were included if thepried weight related
outcomes, dietary and physical activity outcomes or outcomes rétatd pregnancy, birth or the
infant.

We included qualitative studiesthat explored the views, perceptions and beliefs of health
professionals, pregnant women, their partners and families, about diet, plgsig#y and weight
management in pregnancy conducted in the UK.

The search results were screened independently by one reviewer and all excludadesefeste
checked by a second reviewer. Where insufficient information was preseattitietfand abstract to
determine eligibility, full papers were retrieved for further coasition. All potentially eligible
studies were obtained andagsessed for inclusion. The inclusion of any studies which were unclear
was resolved through discussion.

Data extraction

Separatedata extraction form were developedfor the quantitative and qualitative studies
consultation with clinical experts arhch wailoted. Data on study methodsharacteristics of
participants, interventions and relevant outcomes were indepy@xtracted by two reviewers@



& JM) from included trials One reviewer (MJ) extracted data from the included qualitatate, d
capturing themes that were identified in the primary research studies.

Quiality assessment

The internal validity of each included controlled study was assessed umngCdchrane
Collaboration’stool for assessing risk of bids. This assesses six key methodological domains;
sequence generation, allocation concealment, baseline comparabilityjpmtentreat analysis and
loss to followup and selective outcome reporting. Blinding of participants and treatment psovide
was not a factor in the quality assessment as it would not be possible tiw blindreatment category
assigned. However blinding of the outcome assessor and analyst would ble possibas assessed.

The methodological quality of the qualitative studies wassessed using the assessment tool in the
NICE Methods Manudf This tool included 14 main quality assessment critdgaigned to aid
judgment on the extent to which study findings were an accurate represergftparticipants
perspectives and experiences. A final assessment sorted studies intotlmee chtegories on the
basis of quality: high quality (those meeting 12 or more criteria), mediurityg{iabse meeting nine

or ten or more), and low quality (those meeting fewer than nine criteria).

Data Synthesis

The data synthesis was conducted in three stages according to the framework desdiitmedas et

al (2004)*° Firstly, where possible and if appropriate, the results of eligible caedrstudies were
statistically synthesized in a medaalysis to assess the effectiveness of the interventions in the
controlled trials. Metanalysis was undertaken using Cochrane Collaboration Review Manager 5.0
software?® The standardisednean difference was used to estimate the pooled mean difference in
weight gained between intervention and control groups, using a random effects model

Statistical heterogeneity tveeen trials was assessed using the chi2 test, its corresporaahgeRand
the P test’® Sensitivity analyses were performed excluding poor quality trials.-gBuip analyses
were performed groupingials into prespecified categories.

Secondly, a thematic synthesis of the findings from the quaétativdiesvas undertakerfollowing
established principles developed for the analysis of qualitative datiay fhdings were coded line

by line to claracterise the content of each line or sentence. The review team then drée out t
implications for appropriate interventions suggested by each theme.

Thirdly, a methodological and conceptual mattiasconstructed to integrate the findings of the two
syntheses. The potential implications of the views of pregnant women, theiensarfamilies,
communities and the views of health professionals were presaotggside the content and findings
of the soundly evaluated interventions.

RESULTS

Description of studies

A total of 14 studies (5 RCT,s8 qualitative studigswere identified for inclusion in the review. The
search yielded 5862 citations. Of these, 5729 were discarded becausevadteing the title and
abstract these papers did not meet tiodusion criteria. The full text of the remaining 53 citations



was examined in more detail. Fottyee studies did not meet the inclusion criteria and were
excluded and are described in detdsewheré’

Figure 1 Flow chart showing number of potentially relevant references&dentified by searches
and number of studie meeting inclusion criteria and included in the review

Initial Search
(n=4414)
Rejected at Title and
»| Abstract level
(n=3996)
» Background/Review
Papers
Y (n=358)
Retrieved
(n=60)
Excluded at Full Paper Sta¢e=37)

Studies undertaken in non OEC
countries n=5

No relevant outcome data reported n=3
Study desigh n=24

Intervention in adolescents n=4

Non English language publication n=2
Nonrrandomised intervention studies = 4

A\ 4

v

Included Studies

(n=14) | Same study reporte

multiple times

/ \ (n=4)

RCTs Qualitative
(n=5) studies
(n=8)

Participants

Five RCT’s were included and the number of participants in randomisedldiails ranged from 50

to 120 with a total 0677.Baseline characteristics of participants in the RCTs summarised in (table
2). The mean age of the participants ranged from 25.5 ye@&38. Overall mean age of respondents
across trials was 27.2 years. The meanppegnancy BM of participants in the lnded studies
ranged from 22.6 to 34.7 kg/m2. Two studies recruited only obese women §BR4Im2). %2
Across trials the number of women included who peglriously given birth differed. Where parity
was reported, the proportion of primiparous women ranged 4#2#3%.Women were enrolled at a
mean gestational age that ranged f@fto 15.5veeks.

Sociceconomic statusr method of assessment was natgistently reported in the studiekhree
studies reported educational attainment, the proportion who had onlyecegiucation up to the end
of high school was 67%and 45%". In two trials recruitmentoccured only amongst economically



disadvantagedbopulations>?® The studies also differed in the ethnic profile of their included
partidpants and in their reporting of this dataln Hui et al's study (200663.8%o0f the participants
were of aboriginal ethnic origin arid Asbee et a study(2009 84%were of Hispanic originin two
Europearstudesall participants wer€aucasiaf®*

Of the 5 included intervention studieswo were conducted in the U$#® onein Canad® two in
different European countrig€® in most studies, mmen were recruited from obstetric clinics or

prenatal services. Wb et al (2008 recruitedthrough a registesf newly diagnosed pregnancies.

Table 2 Summary of baseline characteristics

Author, Study| Country | Mean| First Mean Pre | education| Ethnicity | Gestational
Year Size Age | pregnancy pregnancy High Non Age at

% BMI school or| white% | Enrolment

(Kg/m2) | less% (weeks)

RCTs
Asbee, 144 | USA 26.6 | NR 25.5 67% 84% 13.7
2009
Guelinckx, | 195 | Belgium | 29 42% 33.8 NR 0% 9.8
201G°
Hui, 52 Canada | 26.2 | NR 24.5 NR 63.8% | <26
2006°
Polley, 120 | USA 255 | 47% 22.6 45% 39% 14.5
2002°
Wolff, 66 Denmark| 28 NR 34.7 NR 0% 155
2008

4.4 Interventions

The included studies evaluated ‘complex interventions’ i.e. they corsieweral interacting
componentd’ Most of the interventions included both a dietary and physical activity compone
However, Wolff et al (2008) only gave advice about.diet

In all of the included trialthe intervention was delivered by a health care professional with particular
expertise in nutrition / psychology or public health. Most comiyntins was a dietitian. Wolff et al
(2008) offered the most intense contact with 10 consultations of one hour duration wititizandiln
contrast Asbee et al (2009) offered only one session with a dietitian anentol

Some of the interventions combined face to face dietary counsellingadithional supportive
material such as newsletters and phoneCailipportive software packag&suse of food diarié&®

and written material’. Regular monitoring of weight, use of weight charts and plotting weights for
feed back to participants was reported in two studies.

The nature of the advice given regarding diet appeared to be based on accepiigépaf healthy
eating including eating at least five portions of fruit and vegetables periyy fibre bread and
limiting intake of high energy snacks of low nutritional val@ne stud§’ useda dietary plan based
on the calculated required eggiintake for each participant



Onesstudy?® provided group exercise sessiavhich participants could join. In threstudies, women
were advised to develop a more active lifestyle by, for example, increasinigpgvatkengaging in
moderate intensity exercise53times peweek?*?® Methods to record levels of physical activitgre
used inone study?®

All of the trialscompared the intervention with usual or standard antenatal céine duration of the
intervention was from recruitment in early pregnancy to deliv€ye RCTfollowed upparticipants
four weeksafterdelivery?”® andanother aeight week$?



Table 3 Summary of interventions

Study and | Nutrition Physical Activity Monitoring weight and behaviour Control
change
Asbee, = 1 meeting with dietician at enrolment: = Instructed teengage in moderat{ = Use of gestational weight gain gri = Routine prenatal care and some
20094 where appropriate food choices discussed intensity exercise-3 times per to plot weight at each antenatal educational material containing advice
and focused food plan given. week appointment. Physician or nurse regarding diet and exercise.
= Patient focused caloric value divided up |as would .|nf.orm partlglpqnt It weight = Weight measurement at each routine
40% bohvdrate. 30% o 4300 was _W|th_|n loM gwdel_lnes and to bstetrical nt "
6 carbohydrate, 6 protein an 0 modify diet and exercise obstetrical appointment.
fat accordingly.
Guelinck¥® | = Three, one hour small group sessions le Information given on how to = 7day food diary kept every = Routine prenatal care
by a nutritionist. Supplemented with increase physical actiyit trimester
purpose designed brochure = Weight measured at each antengtal
= Aimed at limiting the intake of energy visit
dense foods by substituting with healthigr
alternatives, increasing lefat dairy
products, increasing wholeheat grains
and reducing saturated fatty acids.
= Information giverabout energy balance,
body composition and nutrition food
labels and techniques of behaviour change
to give insight into emotional eating.
Hui, 2006° | = The Food Choice Map (FCM) interview | = Instructed in group session = |nformation about daily physical | = Standard care

was used as a tool for both assessment
intervention. Participants recalled their
usual food intake during 1 week.
Dieticians provided a personalized plan
for participantsincluding recommended
changes in food choice frequency, portig
size and pattern of intake

and exercises and in home based
exercise. Groups led by
professional trainers and stude
assistants. Recommended
exercise &b times per wek for
30 to 45 min per session.
Weekly groupbased session
(~45 min/session). Video
exercise instruction was
provided to participants to assis
with home based exercise.

=]

nt

—

activity including a selfrecorded
activity diary were collected.

= Physical activity was recommended for

participants in the SC group, but they we

not instructed in the group exercise
sessions or ohomebased exercise.

= Basic exercise advice that consisted of 3

simple statement that women should
exercise regularly but given no
instructions.

= Information package about national

recommendations for dietary intake during

pregnancy

3




Study and | Nutrition Physical Activity Monitoring weight and behaviour Control
change
Polley, = Steppeecare behavioural intervention: = Exercise intervention focused g = Newsletters gave advice about | = Usual care/ standard nutrition counsellin|
200%° education and feedback about weight gain, increasing walking and exercise as well as diet and sent well-balanced dietary intake and advioe
which stressed healthy, lefat eating developing a more active biweekly. Between visits women take a multivitamin/iron supplement.
Delivered by master’s and doctoral level lifestyle. were contacted by phone to
staff with training in nutrition or clinical discuss progress towards the goals
psychology set at the previous visit
= Written and oral information in the = Personalized graph of their weight
following areas: (a) appropriate weight gain. weight changes withineh
gain during pregnancy; (b) exercise during appropriate ranges were informed
pregnancy (c) healthful eating during that they were gaining the
pregnancy. expected amount of weight.
Weight was measured at every
clinic visit and participants
advised accordingly.
Wolff, = Women were instructed to eat a healthy = Sevenday weighed food records | = Thecontrol group had no consultations
20083 diet according to the official Danish were obtained at inclusion, and af  with the dietician
dietary recommendations. 27 and 36 weeks of gestation in - .
both groups. Weights monitored = No I'eS_tI’ICtIOHS.OI’] energy intake or
at 27, 36 weeks gestational weight gain




Quality of included studies

Five RCTs were described as randomised, although the method of randomisatioonfirmedo be

adequate inhreetrials.”>*> Only one triaf* used adequate allocation concealment. None of the

RCTs described blinding of assessors at outcome evaluations.

Two RCT$***reported loss to followap by treatment arm. Two tri&f€° reported loss to follovup

but did not report the number lost from each arm. Where this wastegpiiere was not an
imbalance in the numbers lost from each group or the reasons for withgrfxain the study. The
proportion of participants who were not included in analysis becausdhafrawing from the study
or being excluded ranged from 8.3% to 34.6%.

Table 4. Summary of Quality Assessment

Adequate Allocation Blinding at Incomplete outcome data due | Baseline
sequence concealment| outcome drop-outs during the study or | comparability
generation assessment exclusions from the analysis
n/N (%)
Asbee, 200¢ Yes Yes No 44/144 (30.6%) Yes
Guelinckx, 201 | No No No 45/130 (34.6%) Yes
Hui, 2006° Method NR | No No 7/52 (13.5%) Yes
Polley, 200%° Yes No No 10/120 (8.3% ) Yes
Wolff, 20083 Yes No No 16/66 (24.2%) Yes
FINDINGS
45.1 Gestational Weight Gain

Gestational weight gain was calculatesing self rported prepregnancy weighaind inal value
weights were based on final weight before delivarpn the day of delivef§, Metaanalyses of 5
RCTs, assessing 390 participants, found no significant evidence theaty digterventionswith or
without additional support to increase physical activity were effectivedocing gestational weight
gain (0.28 95% CI-0.64 to 0.09). There was substantial and statistically significant heteibge
present in this analysis (12 67% p= 0.02).

Figure 2 Gestational Weight Gain -Summary Finding

Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 95% ClI
1.18.1 GWG RCTs
Polley 2002 145 71 57 138 54 53 22.9% 0.11[-0.26, 0.48] 2002 -
Hui 2006 142 53 24 142 63 21 16.9% 0.00[-0.59, 0.59] 2006 -
Wolff 2008 66 55 23 133 75 27 167% -0.99[-158,-0.40] 2008 — =
Asbee 2009 13 57 57 162 7.03 43 221% -0.50[-0.91,-0.10] 2009 -
Guelinckx 2010 98 7.6 42 106 69 43 214% -0.11[-0.53,0.32] 2010 -
Subtotal (95% Cl) 203 187 100.0% -0.28 [-0.64, 0.09] -
Heterogeneity: Tau? = 0.11; Chiz = 12.19, df = 4 (P = 0.02); 2= 67%
Test for overall effect: Z = 1.49 (P = 0.14)
Total (95% Cl) 203 187 100.0% -0.28 [-0.64, 0.09] -

Heterogeneity: Tau? = 0.11; Chiz = 12.19, df = 4 (P = 0.02); 12=67%
Test for overall effect: Z = 1.49 (P = 0.14)
Test for subaroup differences: Not applicable

t t } t
-1 05 0 05 1
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Sub-group and sensitivity analysis

Subgroup analysis was undertaken to explore both heterogeneity and also ttie dimfaetors
relating to the context of the stutlyat mayinfluencethe effectiveness of the interventjancluding
prepregnancy BMI and socieconomic statusf participants

Subgroup analyses according to baseline BMI status did not demonstrate emgndéfin the effect
of the intervention. A metanalysis of wome with a normal baseline BMI (i.e. 18-524.9 kg/nf)
showed no evidence of a difference in the effect of the diet and/physinatyaiaterventions in
women with a normal weight at baselin®.56 kg 95% ClI:2.8441.72). There was no evidence of
hetepgeneity in this metanalysis Two studies included only obese women with a BM0 kg/m® at
baseline. When combined in a matsalysis the two RCTS*® showed no statistically significant
difference between intervention and control groups and subststatiaticalheterogeneity t£91%).
The effects of different features of the intervention wals explored in a sensitivityanalysis
including the effects of offering exercise classes and the impactraf tesjular weight monitoring
with feed back to participantsThe small number of studiéimited the exploration of the effects of
different features of the interventions tono evidencewas foundto indicate which aspects of the
interventions may or may not have hindered or enabled the effects of therititars.

The sensitivity analysis did not demonstrate differences in treatmeantseff

The effects of adequate sequence generation in the RCTs whneedolff et al (2008) and Asbee

et al (2009) both described using adequate methods for sequence generation ared AlS(#E09)
also described methods for allocation concealment. In a sensitivitysanthlgse stlies showed a
statistically significant positive effeat the intervention grougvith a mean difference in gestational
weight gain 0of4.71 kg (95% CH8.11 t0-1.91). There was however substantial heterogeneity in this
result (P= 58%; Chi2= 2.39, df=1; p=0.007).

Qualitative Studies

Nine qualitative papers reporting eight studigsre identified and included in this revié%®
Women expressed many different views and attitudes to mhigsical activity and weight gain in
pregnancy. Thremajor themes emerged in the analysis of these studies relating to women’sfviews o
weight management in pregnancy; preghancy as a time of transition and chantjetingpaind
contradictory messagend a perceived lack of control.

Three of the studies included were of very good quafti°four were of good qualify®"****and
one”? was deemed of poor quality mainly because of lack of method detail buhetaded for its
contribution to findings where better quality evidence was not available.

A consistent theme was the absence of information or the contradictume raf information
available to women regarding weight management during pregnancy. Where aeha given it
addressed healthy eating rather than weight management issues. Informagénrgiven, was also
often contradictory and confusing. ‘They recommend swimming and yoga kauelgd. There’s no
black and white about what you should ahduldn’t do so | don't, | can't follow it all’. (Gross &
Bee 2004, pg 165)



Women reported that information and advice came from three main sourcesmtagngncy; family
and friends, the media and health professionaldvice about healthy dietafyatterns and physical
activity behaviours in pregnan@ppeared to bstrongly influenced by the views of the peer support
structures around women during pregnancy. Women egpshtong encouragement to rest and to
increase their intake of certain food types such as milk and cheese.

Professionals themselves were often embarrassed to initiate a discussiahvegmlitt management
due to the perceived sensitivities of overweight or obese women. Theg faatiising’ women,
and women withdrawinfom antenatal care as a consequence.

Pregnancy as transient and transitional time emerged as a theme from the tatas of health
behaviour pregnancy is seen as a unique time, when the needs of the unborn chilecedenpe
over the mothers needsid a time of transition with temporary dietary cravings, naarsdghysical
discomfort shaping patterns of behaviour. Women expressed ambivalence tatiragdoehaviour;
justifying overeating during pregnancy was a temporary stage. Some women wdltoenfreedom
they perceived that pregnancy gave them to eat without limitations, withs®xeating being
perceived to be positive for the baby.

Women described a general decline in physical activity during pregnancy; a rargetoos
contributed including; anxiety about risks to the unborn baby, general physical discomfort,
discouragement to undertake physical tasks by people around them, poor aegesside facilities

and a sense that pregnancy was a time to take it easy and opt out of certain tasks.

Attitudinal changes also occur related to a great extent tprpgnancy factors. Women who reported
no change in body image perceptions during pregnancy generally had positive body, mnage
lack of concern with weight prior to conceptioithese changes are both positive and negative and
can change across the duration of the pregnancy. For overweight and obese women pragiency ¢
a time where they feel more comfortable with their body image. Pregnancy was seineawtzen
being larg was socially acceptable and therefore conferred a sense of confidahded been
lacking in their nofpregnant state.

‘Before | was pregnant | must have tried every diet possible and people do eoypéctdiet if you
are big. Now | have a wonderful excuse to be big'. (Fox & Yamguchi 1997, pg 38)

In contrast negative attitudes to body change were mainly reported by women af weight who
perceived their new pregnant shape as less physically attractive, uncontraltetonprovoking

ard limiting in respect to certain activities. Women used negative languagestiah ‘bloated’ and
‘frumpy’ to describe their pregnant state.

A second theme that emerged was the sense of loss of control women experiggcprdgnancy.
This includel the more passive role they were sometimes encouraged to take, foatkgbroy
women’s mothers and women encouraged to r8sime described weight gain as an inevitable and
desirable and not something over which they could exert much control.

‘It's just one of those things that you expect happens when you are pregnant, you almost hand your
body over to these people and you just accept whatever they say or do totlout weally
questioning it’. (Warriner 2000 pg. 621)



Women described more restdd access to gym facilities and normal physical activities were less
available to them. As well as limitations imposed, the physical demandegigorcy restricted
activity and influenced dietary patterns. Feelings of fullness, nausea or hpimgg@l discomfort in

later pregnancy all contributed to changing a woman’s normal patterns efdagha



Table 5: Characteristics of Qualitative studies

Study Aims Methods Pregnancy History | Age range Marital Status Indicator of se status | Ethnicity
Gross & To examine the effect of N=51 Previous Range 15.7to | Married = 37 Education: NR
Bee 2004' | pregnancy on women’s pregnancies: 38.2 years (65%) Up to 16 years = 32
recreational activity patterns and Sltjrvgy a“dt 16. 75 No previous 20 Er,mz(;an 26.3 SD aifgf)biting =8 (1552/;) 14 (25%
, interviews at 16, regnancy = . ) ears = ()
Loeﬁ:g(;rr? dpi;efgrr]:wr;i\cl)vr?gjgrcs:es 34, anq 38 wgeks ?70%) / Single =12 (21%) Tertiar);// professional 3
] i ) gestation lasting 1.5 Previous 11 (19%)
regarding physical exercise hours (recorded). | miscarriage = 10
participation Thematic analysis | (18%)
Termination = 7
(12%)
Fairburn & | To describe the changes in eatin N=50 Primigravida Age: mean 25.3| Married = 42 Social class: 1 =0; Il = | NR
Welch habits and attitudes to shape and inpatients on post | years (SD =5.3) (84%) 24%; llla = 52%; lllb =
199G* weight during pregnancy. To Semistructured natal wards; birth range 1837 Single =8 12%; IV = 8%; V = 4%
determine whether there was a | interviews within previous 3
difference with respect to these days.
changes between those women Mean body mass
who have previously been prepregnancy:
concerned about their shape and mean 21.9 (SD =
weight and eating and those whg 3.1) 3 had BMI >
have not. 25; 3 had BMI < 20
4 had history of
bulimia nervosa
Mean weight gain =
14.1 kg (SD =
4.1kg, range 6
25kg).
Fox & To examine the relationship N=76 Prepregnancy BMI: | Range: 187 NR Professional = 6 (8%) | White =57
Yamaguchi bet.Wﬁen rz;)fpgeg.nancy br? dy .| Anonymous Normal weight years Intermediate = 20 (75%)
1997° Welg taq ody Image change in questionnaire and | n=42; mean 21.55 (26%) Black = 16
primigravid women interviews (range 2624) (21%)
' Skilled non-manual = 3
Thematic analysis | Overweight n=34; (4%) Indian Asian
mean 29.24 (range =3 (4%)

25:39)

Skilled manual = 3




Weeks gestation:

Normal weight
n=42; Mean 35
(range 3&41)

Overweight n=34;
Mean 36 (range 30
42)

Prepregnancy to
current weight gain:

Normal weight
n=42; Mean 11.95
(range 915)

Overweight n=34;
Mean 12.27 (range

(4%)
Partly skilled = 1 (1%)
Unskilled = 17 (22%)

Unemployed or not in
paid employment = 12
(16%)

10.414.5)
Johns%g et | To provide more useful insights | N=6 Ages between | 6 married and 4 educated to > degree| 1 British
al 200 on the impact of bodily changes . . 26-34 livina with level Asian, 5
during the transition to In-depth interviews hust?ands White
mothehood (previous research | |PA (Interpretative
has been contradictory), using | Phenomenological
IPA. Analysis)
Levy To map the process involved N=12 Sanple: Age range 26- | All women except| Occupations: All British,
1999* when women make informed . . 38 years. 1 wereina , Caucasian
choices during pregnancy Observatlor] and Women attgnplmg supportive Housewives, pank apart from 1
tape recordings of | antenatal clinics in 3 relationship clerk, secretaries, local woman of
‘booking’ variety of maternity ’ government officer, Chinese
interviews between | settings in England farmer, publishing origin
women and representative. ’

midwives. These
were transcribed
and data considereq
to be related to
decisionmaking
was analysed, and
also used to trigger
conversation in the

follow up

5 primigravada
9 one child

3 two children
3 three children

3 four children




interviews.

In-depth interviews
(30-70 mins) within
2 weeks of the
initial interaction.

Interviews were
tape recorded and
transcribed
verbatim.

Data analysis:

Grounded Theory

Warriner To examine how the experience| Interview schedule | Sample: NR NR NR NR
5 of being weighed throughout with prompts. Tape . . .
2000 pregnancy affects women recorded and 10 interviewed, 6 in
transcribed; notes focus group (we are
made throu,ghout not told whether any
" | ofthese are the
Data analysis: same women).
Quialitative content
analysis to identify .
themes and patterns Convenience
(Polit & Hungler samplefrom women
1995) attending 2 separate
mother and toddler
groups (sek
selected)
No baseline
characteristics giver
Wiles To examine the beliefs of womer Data Collection: Sample 37 30 (81%) lived 25 (67%) came from All white
19968 above average weight about Int tati Overweight with partners in social classes HV and able
appropriate levels of weight gain n elr'?nt:% a I\t;e d pregnant women of independent bodied.
in pregnancy una' ad'vg Tﬁse on >30 weeks households.
oHneet TNEO | gestation. 6 lived with
Data analysis: Age range = 165 parents
Transcripts were years 1 lived alone

read several times

and coded then

No. of children




themes were
identified which
were pursued in
subsequent
interviews. Further
analysis clarified
these themes

ranged from €8

Weight range 70
138kg pior to
pregnancy (mean
91kg)

Mean prepreg BMI
=32

Weight change at 3
weeks:

2 women lost
weight

Up to gains of 33kg

None were referred
to Dietitians, all
were given the sam
recommendations re
weight gain.

h

Heselhurst
et al 2006°

To gain a detailed understanding
of healthcare professionals’
perceptions of the impact that
caring for obese pregnant wome
has on maternity services.

N=33

Interviews with one (facéo-face) or more member of staff (focus group or discussion meeting).

NA confirmatory focus group was held to discuss final themes and ensure datéosatura

Systematic thematic content analysis (Burnard 1991) adapted from Grounded apyoach.




The findings of the quantitative and qualitative reviews artaposed to explore the extent to which
the interventions responded to the factors identified in the gisditatudies that influence dietary
andphysical activity health behaviours in pregnancy.

Do current interventions address the factors that influence women’s health bewaurs in
pregnancy?

The qualitative studies allow insight into the experiences of diet and physicatyacfi women
duringpregnancy. ltis clear that women'’s attitudes and consequent behaviours vatgredmgiand

are influenced by her pygregnancy behaviours and attitudes which themselves will be derived from
her social context. Interventions need to be responsivletadntext in which women will be
experiencing pregnancy. The RCTs described in this review delivel@@daadvice which aimed to
incorporate women’s preferences, however, the effects are either so small therprésent
insufficient numbers of stiels to demonstrate an effect or they have no effect. The evidence from
this review suggests that that targeting women in pregnancy is not likbly safficient to make a
substantial difference to weight gain in pregnancy.

Some aspects of the interventions did address issues raised by the qualitdiage sThe lack of
information or contradictory information was addressed by all of thevarions. Giving consistent
information throughout pregnancy and delivering it in a varietjpwwhats did nomake a substantial
difference in the included studies. Women’s behaviour is also shape Iped¢h support system
surrounding her. This exerts a powerful influence and may serve tanindé¢he messages of health
professionals. Interventions at a gomity level may support interventions that are targeting the
behaviour of individuals.

None of the interventions trained those professionals involved in daljvaritenatal care with the
skills to address issues of healthy dietary and physical adbeftgviours in pregnancy. Instead they
relied on nutritionists, dieticians or fitness instructors to deliver tteevientions. It was clear that
health professionals themselves felt uncomfortable addressing issues of meighgement in
pregnancy partularly with women who were overweight or obese. The health messages therefore
may not have been consistent.

The interventions in the included trials did not seek to address the wideal factors that contribute

to poor weight management. Pregnamiy appear to be a time of change, when women were
adopting behaviours that were perceived to be better for the baby. Many women @ibedidsas a
time when they sensed a loss of control and a time of transition, after ndnicial patterns of dietar
limitation and exercise would resume. The dietary cravings and phlsiitations experienced by
some women may also increase a sense of powerlessness. Facilitating behawigeintay be more
effective amongst women where a sense of control is felt



The interventions all assumed compliance with the underlying valuescimpithin them— that
weight gain and overweight is not good. For some women these maytieeatthat are hard to
accept, pregnancy may be a time when they feel comfortathetabat with fewer limitations and
overweight being more socially acceptable. As such health messages may not have beeraadcepted
adopted by participants.

Discussion

The primary metanalysis of 5 RCTdound that interventions to prevent excessiveight gain
during pregnancy showed no clear evidence of effectack of effect. There was substantial
heterogeneity tF 76%) in this analysis. The interventioosmprisedstrategies to promote both
dietary patterns and physical activity behaviouet thould assist in preventing excessive gestational
weight gain. In most instances these combined a range of tailored and intengentions with
information deliveredin accessible ways to women. Imeo studyonly dietary changes were
implemented®

Additional subgroup and sensitivity analysis did not find that women'piggnancy weight, or
features of the intervention or study sdgn appeared to influence the effectiveness of the
interventions.

The synthesis of both the quantitative and qualitative evidence revedlsnahdelp or hinder the
success of the interventions in preventing excessive weight gain in pregnaapgindiide a lack of
interventions which seek to educate and inform the wider family andl setwork surrounding
pregnant women. Lay beliefs about nurturing behaviours during pregnancy to tenégiby may
contradict messages from health professionalisterventions also need to seek to train and prepare
health professionals to counsel women about healthy weight gain in pregnancy. Pregadéswy
time of considerable change, and while is a time when women alter behaviours fenefie di the
baby it also appears to be a time when messages about weight gain are less welcoraeme For
overweight women this is a time where they enjoy greater self confidence. Tleacevidf the
effects of the interventions is still limited to a small numbfestudies and further research is needed
in order to explore what types of interventions are effective in edraexts and for which women.

Comparison with other studies

Four systematic reviews on the effects of dietary and lifestyle interventiong@mat women have
been published.Two reviewsidentified onlytwo trials of interventions during pregnancy amere
unable to draw conclusions about the effectiveness of interventions ¢ tack of evidenc&:*

Two recent systematic reviews included both-remdomisd and randomised controlled studf&®:
Streuling et al (2010) combined the effects of-mmmdomised and randomisstlidies concluding the
interventions demonstrated a statistically beneficial effect (stazddranean difference of.22
units (95% CI:-0.38, 0.05 units). The analysis of randomised controlled trials did not show
statistically significant effect. @npbell et al (2010) concluded that the heterogeneity between
studies, and the methodological weaknesses of the includecamdomised studies did not support
pooling the data.

Strengths and limitations of the study

The strengths of this review includiee comprehensiveness of the searches, the rigorous synthesis
methods used and the inclusion of qualitative research aldagzontrolled trials which allowed us to

not only explore effectiveness but also the factors that may helpderteffectivenes



The small numbers of studies are a limitation of the available body of cdksear is the lack of
intervention studies conducted in the UK.

The qualitative data conducted in the UK was juxtaposed sildedyial data that was not carried out
in the UK. Assuming that the qualitative data illuminates findings of work coedun culturally
different settings is a limitation of this approach.

Attitudes to health behaviours in pregnancy are also influenced by the medisitaddsatind beliefs
may shift over time. The findings of both the quantitative and qualitatata thay therefore lack
validity today.

Implications for further research and clinical practice

The implications for further research that derive from the reviewdecthe need foUK based
intervention studies that are evaluated using robust methods that areepeeted. Methods to
address blinding of outcome assessment and ensure allocation concealmatitalariyanecessary.
Cluster randomised trials may be appropriatethis type of intervention. Trials also need to have
larger sample sizes from representative populations. The included stuslesdsio evidence of
effect for gestational weight gain suggesting it would be valuable t@mrexpbtential barriers to
effective interventions using qualitative research methods so that more efietsiventions can be
designed. Trials are also needed with adequate falfpwo assess the impact on weight retention
post partum at 6, 12 and 18 months.

In view of the poor methodological quality of the included studies, iiffisult to draw any definite
conclusions about the efficacy or lack of efficacy of diet and physicalitgcinterventions for
pregnant women and therefore guide clinical practice and policy makhmere is no robust evidence

that supports or rejects the theoretical view that pregnancy is a ‘téachalment’ in preventing
excessive weight gainThere is also no evidence to suggest there are any adverse effects as a result of
the interventions.

CONCLUSION

Overall, the evidence is limited kaylack of robust research evidenbeterogeneity in the analysis
and limited applicability to the UK. There is a lack of sufficient evidencedoclude that
interventions are effective in reducing gestatiomaight gain. There is also no evidence to suggest
there are any adverse effects as a result of the interventions. The lack of effeetl@cayhe failure

of the interventions to address some to the barriers to healthy weight gaifieiden the qubtative
studies. Future interventions that challenge lay beliefs about heiftvitbers in pregnancy and
strategies to enable women to maintain physical activityndupregnancy should be adopted.
Strategies that engage health professionals working piégnant women so that messages are
consistent and professionals are equipped with the necessary skills to addgessnaaagement in
pregnancy need to be developed and evaluated. Additionally research should éxphar the
potential for greateeffectiveness of interventions amongst obese women, the long term outcomes of
interventions and the value of gpeegnancy interventions.
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