PROGRAMME GRANTS FOR APPLIED RESEARCH

VOLUME 4 ISSUE6 MAY 2016
ISSN 2050-4322

CrossMark
& click for updates

Development and evaluation of an intervention
for the prevention of childhood obesity in a
multiethnic population: the Born in Bradford
applied research programme

John Wright, Lesley Fairley, Rosemary McEachan, Maria Bryant,
Emily Petherick, Pinki Sahota, Gillian Santorelli, Sally Barber,
Debbie A Lawlor, Natalie Taylor, Raj Bhopal, Noel Cameron,
Jane West, Andrew Hill, Carolyn Summerbell, Amanda Farrin,
Helen Ball, Tamara Brown, Diane Farrar and Neil Small

—— ——
e \\
— S

National Institute for
DOI 10.3310/pgfar04060 Health Research






Development and evaluation of an
intervention for the prevention of
childhood obesity in a multiethnic
population: the Born in Bradford applied
research programme

"Bradford Institute for Health Research, Bradford Royal Infirmary, Bradford, UK
2Faculty of Medicine and Health, University of Leeds, Leeds, UK

3School of Health and Wellbeing, Leeds Beckett University, Leeds, UK

4School of Social and Community Medicine, University of Bristol, Bristol, UK
>Centre for Population Health Sciences, University of Edinburgh, Edinburgh, UK

6School of Sport, Exercise and Health Sciences, Loughborough University,
Loughborough, UK

’Wolfson Research Institute for Health and Wellbeing, Durham University,
Durham, UK

8Faculty of Health Studies, University of Bradford, Bradford, UK

*Corresponding author

Declared competing interests of authors: Pinki Sahota reports a Learning Curve Grant 2011 from
Danone Baby Nutrition for infant dietary analysis. Helen Ball reports consultancy work to develop and test
a safe infant sleep tool for NHS Lancashire and Blackpool, consultancy work to advise on bedside sleeping
promotional materials for Kindred Agency (for NCT Bednest) and a grant from the Economic and Social
Research Council (ESRC) for the Infant Sleep Information Source website.

Published May 2016
DOI: 10.3310/pgfar04060






This report should be referenced as follows:

Wright J, Fairley L, McEachan R, Bryant M, Petherick E, Sahota P, et al. Development and
evaluation of an intervention for the prevention of childhood obesity in a multiethnic population:
the Born in Bradford applied research programme. Programme Grants Appl Res 2016;4(6).






Programme Grants for Applied Research

ISSN 2050-4322 (Print)

ISSN 2050-4330 (Online)

This journal is a member of and subscribes to the principles of the Committee on Publication Ethics (COPE) (www.publicationethics.org/).
Editorial contact: nihredit@southampton.ac.uk

The full PGfAR archive is freely available to view online at www.journalslibrary.nihr.ac.uk/pgfar. Print-on-demand copies can be purchased
from the report pages of the NIHR Journals Library website: www.journalslibrary.nihr.ac.uk

Criteria for inclusion in the Programme Grants for Applied Research journal
Reports are published in Programme Grants for Applied Research (PGfAR) if (1) they have resulted from work for the PGfAR programme,
and (2) they are of a sufficiently high scientific quality as assessed by the reviewers and editors.

Programme Grants for Applied Research programme

The Programme Grants for Applied Research (PGfAR) programme, part of the National Institute for Health Research (NIHR), was set up in 2006
to produce independent research findings that will have practical application for the benefit of patients and the NHS in the relatively near
future. The Programme is managed by the NIHR Central Commissioning Facility (CCF) with strategic input from the Programme Director.

The programme is a national response mode funding scheme that aims to provide evidence to improve health outcomes in England through
promotion of health, prevention of ill health, and optimal disease management (including safety and quality), with particular emphasis on
conditions causing significant disease burden.

For more information about the PGfAR programme please visit the website: http://www.nihr.ac.uk/funding/programme-grants-for-
applied-research.htm

This report

The research reported in this issue of the journal was funded by PGfAR as project number RP-PG-0407-10044. The contractual start date was
in July 2008. The final report began editorial review in June 2015 and was accepted for publication in November 2015. As the funder, the
PGfAR programme agreed the research questions and study designs in advance with the investigators. The authors have been wholly
responsible for all data collection, analysis and interpretation, and for writing up their work. The PGfAR editors and production house have
tried to ensure the accuracy of the authors’ report and would like to thank the reviewers for their constructive comments on the final report
document. However, they do not accept liability for damages or losses arising from material published in this report.

This report presents independent research funded by the National Institute for Health Research (NIHR). The views and opinions expressed by
authors in this publication are those of the authors and do not necessarily reflect those of the NHS, the NIHR, CCF, NETSCC, PGfAR or the
Department of Health. If there are verbatim quotations included in this publication the views and opinions expressed by the interviewees are
those of the interviewees and do not necessarily reflect those of the authors, those of the NHS, the NIHR, NETSCC, the PGfAR programme or
the Department of Health.

© Queen'’s Printer and Controller of HMSO 2016. This work was produced by Wright et al. under the terms of a commissioning
contract issued by the Secretary of State for Health. 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.

Published by the NIHR Journals Library (www.journalslibrary.nihr.ac.uk), produced by Prepress Projects Ltd, Perth, Scotland
(www.prepress-projects.co.uk).



Programme Grants for Applied Research Editor-in-Chief

Professor Paul Little Professor of Primary Care Research, University of Southampton, UK

NIHR Journals Library Editor-in-Chief

Professor Tom Walley Director, NIHR Evaluation, Trials and Studies and Director of the HTA Programme, UK

NIHR Journals Library Editors

Professor Ken Stein Chair of HTA Editorial Board and Professor of Public Health, University of Exeter Medical
School, UK

Professor Andree Le May Chair of NIHR Journals Library Editorial Group (EME, HS&DR, PGfAR, PHR journals)
Dr Martin Ashton-Key Consultant in Public Health Medicine/Consultant Advisor, NETSCC, UK

Professor Matthias Beck Chair in Public Sector Management and Subject Leader (Management Group),
Queen’s University Management School, Queen’s University Belfast, UK

Professor Aileen Clarke Professor of Public Health and Health Services Research, Warwick Medical School,
University of Warwick, UK

Dr Tessa Crilly Director, Crystal Blue Consulting Ltd, UK
Dr Peter Davidson Director of NETSCC, HTA, UK
Ms Tara Lamont Scientific Advisor, NETSCC, UK

Professor Elaine McColl Director, Newcastle Clinical Trials Unit, Institute of Health and Society,
Newcastle University, UK

Professor William McGuire Professor of Child Health, Hull York Medical School, University of York, UK

Professor Geoffrey Meads Professor of Health Sciences Research, Health and Wellbeing Research and
Development Group, University of Winchester, UK

Professor John Norrie Health Services Research Unit, University of Aberdeen, UK
Professor John Powell Consultant Clinical Adviser, National Institute for Health and Care Excellence (NICE), UK

Professor James Raftery Professor of Health Technology Assessment, Wessex Institute, Faculty of Medicine,
University of Southampton, UK

Dr Rob Riemsma Reviews Manager, Kleijnen Systematic Reviews Ltd, UK
Professor Helen Roberts Professor of Child Health Research, UCL Institute of Child Health, UK
Professor Jonathan Ross Professor of Sexual Health and HIV, University Hospital Birmingham, UK

Professor Helen Snooks Professor of Health Services Research, Institute of Life Science, College of Medicine,
Swansea University, UK

Professor Jim Thornton Professor of Obstetrics and Gynaecology, Faculty of Medicine and Health Sciences,
University of Nottingham, UK

Please visit the website for a list of members of the NIHR Journals Library Board:
www.journalslibrary.nihr.ac.uk/about/editors

Editorial contact: nihredit@southampton.ac.uk

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



DOI: 10.3310/pgfar04060 PROGRAMME GRANTS FOR APPLIED RESEARCH 2016 VOL. 4 NO. 6

Abstract

Development and evaluation of an intervention for the
prevention of childhood obesity in a multiethnic population:
the Born in Bradford applied research programme
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Background: There is an absence of evidence about interventions to prevent or treat obesity in early

childhood and in South Asian populations, in whom risk is higher.

Objectives: To study patterns and the aetiology of childhood obesity in a multiethnic population and
develop a prevention intervention.

Design: A cohort of pregnant women and their infants was recruited. Measures to compare growth and
identify targets for obesity prevention, sensitive to ethnic differences, were collected. A feasibility
randomised controlled trial (RCT) was undertaken.

Setting: Bradford, UK.
Participants: A total of 1735 mothers, 933 of whom were of South Asian origin.

Intervention: A feasibility trial of a group-based intervention aimed at overweight women, delivered
ante- and postnatally, targeting key modifiable lifestyle behaviours to reduce infant obesity.

Main outcome measures: The feasibility and acceptability of the pilot intervention.
Data sources: Routine NHS data and additional bespoke research data.

Review methods: A systematic review of diet and physical activity interventions to prevent or treat obesity
in South Asian children and adults.
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ABSTRACT

Results: Routine measures of growth were accurate. The prevalence of risk factors differed between
mothers of white British ethnicity and mothers of Pakistani ethnicity and weight and length growth
trajectories differed between Pakistani infants and white British infants. Prediction equations for risk of
childhood obesity were developed. An evidence-based intervention was evaluated in a pilot RCT and was
found to be feasible and acceptable.

Limitations: This was a single-centre observational study and a pilot evaluation.

Conclusions: The programme has been successful in recruiting a unique multiethnic childhood obesity
cohort, which has provided new evidence about modifiable risk factors and biethnic growth trajectories.
A novel group-based behavioural change intervention has been developed and successfully piloted.

A multisite cluster RCT is required to evaluate effectiveness.

Trial registration: Current Controlled Trials ISRCTN56735429.

Funding: The National Institute for Health Research Programme Grants for Applied Research programme.
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Description of ethnic classification

orn in Bradford is a multiethnic cohort consisting of families from around the world. However, the

main ethnic groups are of South Asian origin (Pakistani, Bangladeshi and Indian) and white British
origin. The large majority of the South Asian-origin families are of Pakistani origin. Much research into
South Asian health and well-being combines what are often very heterogeneous ethnic groups. A strength
of Born in Bradford is the homogeneity of the largest ethnic group of Pakistani origin. Methodologically
and statistically, the focus of much of the work in the programme has been on Pakistani and white British
comparisons. For completeness some of the analyses include a third category of ‘other’ ethnicities, which
includes non-Pakistani and non-white British children. When we refer to the terms ‘South Asian’ and
'Pakistani’ we are referring to families of South Asian or Pakistani origin who have been born either in the
UK or in South Asia or Pakistan.
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Plain English summary

here is a gap in the research evidence on effective interventions to prevent and treat obesity,
particularly in early childhood and for those of South Asian origin.

The ethnic diversity of the Born in Bradford (BiB) cohort means that we were able to compare:

birthweights and growth patterns of children of different ethnicities
what young children eat

what adult expectations there are around eating

the way that adults interact with children at mealtimes.

We found ethnic differences in breastfeeding, infant diet, sleeping patterns and types of physical and
sedentary activities that children engaged in:

® South Asian children were lighter at birth than white British children but gained weight and length
quicker in infancy.

® South Asian and white British children were of similar weight at age 2 years but South Asian children
were taller on average than white British children.

® White British mothers breastfed for less time and weaned earlier than South Asian mothers.

® South Asian mothers were less physically active and had higher rates of gestational diabetes.

® South Asian families ate more fresh fruit and vegetables and drank more sugary drinks in the home
than white British families and white British infants ate more processed meats.

® Infants were more likely to be overweight/obese at 3 years if the mother was obese and also if the
mother smoked during pregnancy.

® QObese mothers were most likely to use positive comments during feeding but were less likely to set
limits or boundaries on what children ate.

We have used the collected evidence to develop an intervention programme that acknowledges the
diversity of needs among British families and is aimed at parents whatever their ethnic or cultural
background. This Healthy and Active Parenting Programme for early Years (HAPPY) has been tested in a
pilot study with encouraging results.
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Scientific summary

hildhood obesity is a major global public health threat that impacts on health and well-being in

childhood and through to adult life. There is emerging evidence that early life environments are
important in the aetiology of obesity but there is a notable gap in the research evidence on effective
interventions to prevent and treat obesity, particularly in early childhood and for those of South
Asian origin.

The aim of this National Institute for Health Research (NIHR) programme was to study the patterns and
aetiology of childhood obesity in a multiethnic population and to use this evidence to develop a tailored
obesity prevention intervention. The design and development of effective interventions requires a robust
empirical evidence base to identify the right targets (modifiable behaviours) for preventing obesity and the
right timing (in the growth trajectory) for implementing the intervention. We set out to measure and
analyse data on growth trajectories in a multiethnic population alongside an assessment of hypothesised
modifiable environmental and behavioural risk factors for obesity.

Programme workstreams (Figure a)

1. To recruit a subsample of the Born in Bradford (BiB) cohort for intensive follow-up to collect data on
growth and modifiable risk factors in a deprived multiethnic community.

2. To describe ethnic differences in risk factors for childhood obesity and to identify modifiable behaviours
and risk factors to target in future interventions.

3. To undertake a systematic review of diet and physical activity interventions to prevent or treat obesity in
South Asian children and adults.

4. To explore wider determinants of, and cultural differences in, feeding and eating patterns and beliefs,
attitudes and practices with regard to obesity, diet and exercise.

5. To design a theory-based innovative intervention to improve modifiable behaviours in both parents and
children to prevent childhood obesity.

6. To undertake a feasibility trial to evaluate the intervention.

Workstream 1
Monitoring and measuring growth trajectories in multiethnic BiB cohort

Workstream 2
Quantitative identification of key modifiable risk factors in focus subcohort

g J

v v v

Workstream 3 Workstream 4 Workstream 5 Workstream 6
Systematic review Qualitative and Development of a Feasibility trial of
observational theory-based obesity intervention
exploration prevention
of barriers and intervention

facilitators of change

L J

FIGURE a Outline of programme workstreams.
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SCIENTIFIC SUMMARY

Methods

Workstream 1: recruitment of a childhood obesity cohort (BiB1000)

Data were collected from families during pregnancy, at birth and during early childhood. In addition to
prespecified hypothesised targets for obesity prevention (diet, activity), the BiB1000 study explored
gualitative determinants of behaviours and other exposures with less evidence (food environments,
sleep, parenting practices).

A reliability study assessed routinely collected growth measures. Multilevel linear spline models were used
to model growth trajectories and logistic regression was used to develop prediction equations to model the
risk of childhood obesity.

Workstream 2: ethnic differences in risk factors for childhood obesity and

association with body mass index at age 3 years

We used exposure data (feeding, parenting, diet, physical activity and sleep) from the BiB1000
guestionnaires to describe ethnic differences. We used outcome data on 987 participants with body mass
index (BMI) measurements at age 3 years, of whom 382 (39%) were of white British origin and 474 (48%)
were of Pakistani origin. Linear regression was used to assess the association between risk factors and BMI
standard deviation scores and Poisson regression was used to determine the relative risk between risk
factors and infant overweight. Models included adjustment for maternal and child characteristics.

Workstream 3: a systematic review of diet and physical activity interventions

to prevent or treat obesity in South Asian children and adults

Studies of any type of lifestyle intervention of any length of follow-up that reported any anthropometric
measure for children or adults of South Asian ethnicity were included in the systematic review. There was
no restriction on the type of comparator, and randomised controlled trials (RCTs), controlled clinical trials
and before-and-after studies were included. A comprehensive search strategy was implemented.

Workstream 4: investigation of social, cultural and environmental

determinants of childhood obesity

Four methods were utilised to investigate social, cultural and environmental determinants of childhood
obesity. Qualitative interviews with 14 mothers focused on decisions to breastfeed and decisions about
weaning with a view to identifying personal imaginative worlds and interactional contexts in which choices
were made. A further 38 mother—child dyads were observed during typical mealtimes and coded using

the Mealtime Observation Schedule. Observed interactions were compared with mothers’ self-reports on
guestionnaire assessments of feeding, parenting styles and infant characteristics. Food inventories recorded
the availability of key food and drink items within a sample of 100 homes. Finally, food outlets in five
contiguous inner-city wards in Bradford were identified and linked to individual-level data on a sample of
1198 women using geographic information systems (GIS) methodology to examine the association
between food outlet location, deprivation, weight status and ethnicity.

Workstream 5: development of a theory-based obesity prevention

intervention

Intervention mapping was applied as follows: (1) needs assessment of parents, the wider community and
practitioners and consideration of the evidence base, policy and practice; (2) identification of outcomes
and change objectives following identification of barriers to behaviour change; (3) selection of
theory-based methods and practical strategies to address barriers to behaviour change; (4) design

of the intervention by developing evidence-based interactive activities and resources; and (5) adoption
and implementation: parenting practitioners were trained by health-care professionals to deliver the
intervention within children’s centres. The intervention was named the Healthy and Active Parenting
Programme for early Years (HAPPY).
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Workstream 6: feasibility trial of the Healthy and Active Parenting

Programme for early Years

A feasibility RCT was conducted. A total of 120 overweight pregnant women were recruited between

10 and 26 weeks’ gestation and allocated on a 1: 1 basis to either a 12-week intervention programme
(six sessions antenatally, six sessions postnatally; n=59) or usual care (n=61). Assessments took place at
baseline and when the infant was aged 6 and 12 months and included the mother’s BMI, infant’s length
and weight and mother’'s and infant’s physical activity and diet. Outcomes were recruitment rate, attrition,
acceptability of randomisation and measurement tools and acceptability of the intervention. Fidelity was
assessed through observations and facilitator feedback. Focus groups and structured interviews were
conducted with mothers to gauge their reactions to the research methods and the content of

the intervention.

Results

Workstream 1: recruitment of a childhood obesity cohort (BiB1000)

A total of 1735 mothers agreed to take part in detailed assessments focused on risk factors for obesity.
Of these, 1707 had singleton births. Approximately half of the mothers (n =933) were of South Asian
ethnicity, of whom just under half were born in the UK. The prevalence of obesity in the BiB1000 cohort
was similar to that in the full BiB cohort and to UK national averages.

Pakistani boys and girls were lighter at birth and had a shorter predicted mean length at birth than white
British boys and girls but gained weight and length quicker in infancy. By age 2 years both ethnic groups
had a similar weight but Pakistani boys and girls were taller on average than white British boys and girls.
Data-driven prediction equations for risk of childhood obesity were developed and incorporated into a
mobile phone application.

Workstream 2: ethnic differences in risk factors for childhood obesity and

association with body mass index at age 3 years

Pakistani mothers were more likely to initiate breastfeeding than white British mothers; however, there
were no ethnic differences in exclusive breastfeeding at 4 months. Pakistani infants were more likely than
white British infants to have a higher intake of sweet commercial foods, chips and roast potatoes, fruit
and high-sugar drinks at 12 months. White British infants had higher intakes of savoury baby foods and
processed meat products. By 18 months of age, the above differences were shown to persist and increase,
indicating evidence of early tracking of consumption patterns. Pakistani infants had later sleep onset and
wake times than white British infants at both 18 and 36 months. There were no ethnic differences in total
daily physical activity or sedentary time; however, there were differences in the types of physical and

sedentary activities undertaken. Pakistani mothers were less likely to adopt a hostile approach to parenting.

There were consistent associations between maternal smoking, maternal booking BMI, feeding style and
parenting style and greater mean BMI at age 3 years and a higher relative risk of being overweight or
obese at this age. There was no strong evidence that the relationship between the risk factors and BMI
differed by ethnic group.

Workstream 3: a systematic review of diet and physical activity interventions

to prevent or treat obesity in South Asian children and adults

Twenty-nine studies were included in the systematic review, seven of children, 21 of adults and one of
mixed-age participants. Meta-analysis of a limited number of controlled trials found an unclear picture
of the effects of interventions on BMI in South Asian children. Meta-analysis of a limited number of
controlled trials showed that interventions resulted in a significant improvement in weight for adults but
no significant differences in BMI and waist circumference. One high-quality study in South Asian children
found that a school-based physical activity intervention that was delivered within the normal school day
and which was culturally sensitive was effective. There was also evidence of culturally appropriate
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approaches to, and characteristics of, effective interventions in adults, which we believe could be
transferred and used to develop effective interventions in children.

Workstream 4: investigation of social, cultural and environmental

determinants of childhood obesity

There were many competing and contradictory sources of advice for mothers with new babies.
Professional concerns about obesity had not translated into parental concerns about growth in their child.
There were differences between South Asian and non-Asian mothers in terms of both meal structures and
mother—child interactions. South Asian mothers used negative parenting behaviours more frequently and
less positive behaviour. In the healthy-weight South Asian group this was paralleled by greater levels of
negative child behaviour. Availability of foods in the home was similar between ethnic groups except for
fresh fruits and sugar-sweetened beverages, which were available in greater quantities in homes of
Pakistani mothers. More than 95% of all participants lived within 500 m of a fast-food outlet. Women in
higher areas of deprivation had greater access to fast-food outlets and to other forms of food shops.
Contrary to hypotheses, there was a negative association between BMI and fast-food outlet density in
close proximity (250 m) to the South Asian group.

Workstream 5: development of a theory-based obesity prevention intervention

The HAPPY intervention was developed using an intervention mapping approach. The programme is aimed
at pregnant women (BMI > 25 kg/m?2) and consists of 12 x 2.5-hour sessions (six antenatal sessions from
24 weeks and six postnatal sessions up to 9 months). It addresses (1) the mother’s diet and physical
activity, (2) breastfeeding or bottle-feeding, (3) infant diet and parental feeding practices, (4) infant
physical activity, and (5) parenting practices: parenting styles and skills.

Workstream 6: feasibility trial of the Healthy and Active Parenting

Programme for early Years

The recruitment rate of women screened with a BMI of > 25 kg/m? was 30% (n=120/396). Retention at
12 months was 66% for the intervention group and 75% for the control group. Of the 59 allocated to the
intervention, 26 (44%) attended at least one antenatal appointment (attending on average 4.8 sessions)
and 18 (31%) attended at least one postnatal session (average 4.6 sessions). Group clustering was
minimal. An adjusted effect size of —0.25 standard deviation weight score at 12 months (95% confidence
interval —0.16 to —0.65) favouring the intervention was observed.

Conclusions

This programme has established a new childhood obesity cohort with longitudinal data collection to
develop a deep and extensive understanding of the predictors and influences of health-related behaviours
and help develop a feasible and appropriate culturally specific intervention for the prevention of obesity.
A unique quality of this cohort is its ethnic composition, which is generalisable to other large multiethnic
cities in the UK. Importantly, the cohort also provides a unique foundation for the study of the long-term
consequences of growth and weight through linkage with primary care health data for child health
outcomes and educational attainment.

For the first time in the UK we estimated South Asian growth trajectories and found that Pakistani boys
and girls were lighter and had a shorter predicted mean length at birth than their white British
counterparts but gained weight and length quicker in infancy. By age 2 years both ethnic groups had a
similar weight but Pakistani boys and girls were taller on average than white British boys and girls. These
differences in postnatal growth were not explained by maternal height, smoking during pregnancy and
gestational age. We also developed data-driven prediction equations for risk of childhood obesity and
incorporated them into a mobile phone application.
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We found ethnic differences in breastfeeding, infant diet, sleeping patterns and the types of physical and
sedentary activities that the children engaged in. There was also evidence of dietary patterns that emerged at
12 months tracking to 18 months, indicating that, once established, these patterns may become ingrained
and difficult to change. There was little evidence that parenting styles differed between ethnic groups.

Smoking during pregnancy, maternal BMI, feeding style and parenting style were all associated with
infants’ BMI at age 3 years. The associations between these risk factors and childhood BMI did not vary by
ethnicity. Interventions to reduce childhood obesity should target smoking and maternal weight in the
antenatal period and postnatally should encourage the adoption of warmer, less hostile parenting styles
and responsive feeding styles.

Our systematic review concluded that there was no evidence that interventions were more or less effective
according to whether or not they were targeted at South Asian families or that they differed in terms of
effectiveness according to the socioeconomic status of the recipients. In addition, there was evidence of
culturally appropriate approaches to, and characteristics of, effective interventions in adults, which we
believe could be transferred and used to develop effective interventions in children.

Our qualitative and observational studies identified a major gap in the cultural appropriateness of current
measures or existing interventions for South Asian families. Interventions need to consider how parents, in
particular mothers, negotiate between the many factors that influence their behaviour, including cultural
and family influences. That negotiation will be aided by interventions that support the development of
self-efficacy and which offer support in how to evaluate the wide variety of advice that parents receive.
Knowledge of the types and quantities of foods and drinks in family homes supports the development of
intervention programmes that target an improvement of the foods available, both for obesity prevention or
management and for overall diet improvement. Specifically, increasing the consumption of fruit and
vegetables and reducing the consumption of sweetened drinks, crisps and biscuits should be a target. The
stronger association between deprivation and fast-food density than with obesity argues for more detailed
accounts of the obesogenic environment that include measures of individual behaviour. The proliferation
of fast-food outlets has public policy relevance and should be considered in planning applications.

Intervention mapping provided a feasible approach to developing a complex health behaviour change
intervention (HAPPY). The framework was used to produce a transparent and replicable intervention whereby
mechanisms of change can be investigated and identified and strategies used to manipulate them can be
appropriately refined. Integration with the existing Family Links Nurturing Programme enabled the expertise of
existing parenting programme co-ordinators to be utilised to deliver the programme, thus increasing sustainability.

The HAPPY intervention was evaluated in a feasibility RCT and was found to be feasible and acceptable.
However, the recruitment rate was low and attrition between randomisation and intervention attendance
was high. Qualitative interviews with women who chose not to attend intervention sessions identified
strategies to recruit and retain women in these types of sustained complex interventions. A proposal for a
full multisite cluster RCT has incorporated these strategies and has been submitted for funding to evaluate
the cost-effectiveness of the HAPPY intervention.

Trial registration

This trial is registered as ISRCTN56735429.

Funding

Funding for this study was provided by the Programme Grants for Applied Research programme of the
National Institute for Health Research.

© Queen'’s Printer and Controller of HMSO 2016. This work was produced by Wright et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. 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.

XXvii






DOI: 10.3310/pgfar04060 PROGRAMME GRANTS FOR APPLIED RESEARCH 2016 VOL. 4 NO. 6

SYNOPSIS

hildhood obesity is a major global public health threat.”* Although overweight and obesity prevalence in

some groups of children may be flattening or decreasing,® overall prevalence remains high, particularly
in children from minority ethnic groups.®” Evidence from the UK and the USA shows that the prevalence of
overweight and obesity in preschool children is > 33%.5"° Obesity acquired in childhood has been shown to
persist into adulthood with over half of obese children growing up to be obese adults." It is estimated that
the direct cost of obesity to the NHS will be £2B by 2030 if the current trends continue.'? The 2007 Foresight
report' estimated that the direct and indirect costs of child and adult obesity would rise to £27B by 2015.

Childhood obesity has a major impact on health and well-being in childhood and through to adult life.'*"”
Obese children experience poor health-related quality of life and low self-esteem'® and, although the
contribution of obesity towards the risk of negative health outcomes such as cardiovascular disease (CVD)
and diabetes is complex, evidence suggests a consistent positive association.%

Children of South Asian origin are at particular risk of overweight and obesity, demonstrating greater
central adiposity and insulin resistance than their European-origin counterparts for a given body mass index
(BMI).2"?* Evidence suggests that this fat—thin insulin-resistant phenotype is present at birth and that
pregnancy is an important window of opportunity for obesity prevention.?>* The adoption of Western
urban lifestyles that result from migration to the UK has the potential to increase the risk of rapid postnatal
growth and obesity contributing to the higher risks of diabetes and CVD.

There is emerging evidence that early life environments are important in the aetiology of obesity.”
Maternal gestational weight gain and gestational glucose metabolism, together with greater birthweight
and rapid postnatal growth, are all associated with later obesity, although it is unclear if this is driven by
causal mechanisms.?732 Infant weight gain is consistently associated with subsequent risk of childhood
and adult obesity and this risk is particularly high for infants with very rapid weight gain [> 1.33 standard
deviation score (SDS) or two centile band crossings].>* However, it is the social, behavioural and
environmental influences on childhood obesity that offer most potential for modification of factors
influencing obesity.3*3® A recent review of systematic reviews of early determinants of obesity identified
the following factors associated with an increased risk of childhood obesity: maternal smoking, short sleep
duration, <30 minutes of daily physical activity, consumption of sugar-sweetened drinks, screen viewing
and parental feeding practices.* Importantly, however, the evidence of causality is not clear.*® Thus,
although reinforcement of positive health interventions such as breastfeeding should be encouraged, there
is still much to learn regarding the impact it has on childhood obesity.

Interventions to prevent obesity

Despite the public health threat of obesity there is a notable gap in the research evidence on effective
interventions to prevent and treat obesity, particularly in early childhood and in South Asian populations.*'

Systematic review evidence** has found that efforts to prevent obesity have shown disappointing results,
which may be for the following reasons:

1. intervention schemes not guided by a robust evidence-based development process and not rooted in
behaviour change theory

2. intervention strategies not tailored to the most important and modifiable behaviours

3. inadequate strategies to change family, environmental and extrinsic factors in combination with health
education strategies aimed at personal behaviours

4. lack of careful pre-testing and formative evaluation procedures before larger-scale implementation

5. lack of involvement of stakeholders in intervention development, resulting in reduced engagement.
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One explanation for the disappointing results of randomised controlled trials (RCTs) in terms of reducing
obesity in schoolchildren is that they begin too late. Body composition and feeding patterns may become
established in infancy, providing a potentially critical period for intervention.*® Systematic reviews of obesity
prevention in early childhood provide support for targeting interventions in early childhood but highlight
the limited quantity and quality of the mostly US research.**¢ Specific gaps in the evidence include the
lack of family studies and studies that attempt to improve professional-family interaction, the dearth of
evidence on the effectiveness of interventions in ethnic groups and the absence of economic evaluations.

There is a good theoretical’' and empirical®***°*>¢ basis for developing obesity prevention interventions in
early childhood as unfavourable health behaviours are established in early childhood and are good
predictors of subsequent behaviours. It is likely, therefore, that early childhood provides a unique and
circumscribed opportunity to promote health and prevent obesity. However, there is a paucity of evidence
about safe and effective interventions in preschool children.?” A systematic review of studies to prevent
obesity in children aged 0-5 years found that interventions varied widely although most were multifaceted
in their approach.®® These interventions have been found to be feasible and acceptable and there was
evidence to suggest that behaviours that contribute to obesity can be positively impacted in this age
group, particularly with the involvement of parents and the targeting of skills and competencies rather
than just knowledge. A systematic review of qualitative studies on behaviours related to childhood obesity
found that many parents felt that strategies to promote healthy weight should start in early life and also
identified the importance of targeting the wider family rather than the parents alone.* Studies have

also suggested that an intervention delivered within a parenting programme that focuses on parenting
skills and style will have an enduring impact on the development of children’s healthy eating and

activity patterns.5%5!

This programme harnessed the research potential of the new Born in Bradford (BiB) study, a longitudinal
multiethnic birth cohort study aiming to examine the impact of environmental, psychological and genetic
factors on maternal and child health and well-being.®? Bradford is a city in the north of England with high
levels of socioeconomic deprivation and ethnic diversity. Approximately half of the births in the city are to
mothers of South Asian origin. Women were recruited to the BiB study while waiting for their glucose
tolerance test, a routine procedure offered to all pregnant women registered at the Bradford Royal
Infirmary at 26-28 weeks' gestation. For those consenting, a baseline questionnaire was completed during
an interview with a study administrator.

The baseline questionnaire for the mothers was transliterated into Urdu and Mirpuri using a standardised
process so that words and phrases corresponded to the original English version. As Mirpuri does not have a
written form, trained bilingual interviewers administered the transliterated questionnaires to Mirpuri speakers.

The full BiB study recruited 12,453 women during 13,776 pregnancies between 2007 and 2010 and the

cohort is broadly characteristic of the city’s maternal population. Ethical approval for the BiB1000 data
collection was granted by the Bradford Research Ethics Committee (reference number 07/H1302/112).
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An applied research programme on childhood obesity

The aim of this National Institute for Health Research (NIHR) programme was to study the patterns and
aetiology of childhood obesity in a multiethnic population and use this evidence to develop a tailored
obesity prevention intervention.

The design and development of effective interventions requires a robust empirical evidence base to identify
the right targets (modifiable behaviours) for preventing obesity and the right timing (in growth trajectory)
for implementing the intervention. We set out to measure and analyse data on growth trajectories in a
multiethnic population alongside assessment of hypothesised modifiable environmental and behavioural risk
factors for obesity. Our intention was to determine whether or not the relative impact of any modifiable

risk factor differs between South Asian and European-origin populations and to assess whether or not
mechanisms for change differ between communities.

This monograph describes the results of our findings linked to the original programme objectives (a full list
of publications arising from our programme of work can be found in Acknowledgements, Publications).

Recruitment of the BiB1000 cohort to investigate childhood obesity

® Objective 1a: a 10% subsample of the BiB cohort was recruited for intensive follow-up to collect data
on modifiable risk factors and growth. Data were collected from the 10% subsample through home
visits by bilingual researchers, who administered survey instruments for behavioural measures and
undertook anthropometry assessments.

Modelling growth trajectories and obesity risk

® Objective 1b: the programme established research-calibre routine data collection on growth monitoring
in a deprived, biethnic population through strengthening routine surveillance and monitoring
growth trajectories.

Ethnic differences in obesity risk factors

® Objective 2a: the focus for this objective was to describe ethnic differences in obesity risk factors to
inform a culturally sensitive intervention.

Early risk factors for childhood obesity

® Objective 2b: the focus for this objective was to identify modifiable behaviours and environmental risk
factors that could be targeted in future interventions.

Systematic review of diet and physical activity interventions to prevent or
treat obesity in South Asian children and adults

® Obijective 3: the focus for this objective was to conduct a systematic review of diet and physical activity
interventions to prevent or treat obesity in South Asian children and adults.
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Investigation of social and environmental determinants of childhood obesity

® Objective 4: the focus for this objective was to determine appropriate intervention targets. Qualitative
interviews, observational methods, geospatial mapping and nutritional audits were undertaken to
explore determinants of feeding practices; cultural and social differences in feeding practices; the
influence of key stakeholders; beliefs, attitudes and practices in relation to obesity, diet and exercise;
perceptions in the South Asian community about childhood obesity; access to fast-food retailing; and
eating patterns.

Development of an obesity prevention intervention

® Obijective 5: evidence from current and previous interventions was supplemented by a survey of
nationally relevant work. Intervention mapping was used to select an appropriate theoretical
foundation, identify change objectives and design the intervention and implementation. Field testing
of candidate components for an intervention strategy was undertaken to test their feasibility
and acceptability.

Exploratory trial of the obesity prevention intervention

® Objective 6: the ultimate aim of the programme was to design an innovative community/family-based
intervention to improve modifiable behaviours in both parent and child. The aim of the exploratory trial
was to inform a definitive (Phase Ill) randomised trial that could be implemented within the NHS. The
exploratory trial assessed the feasibility and acceptability of the intervention; eligibility, consent and
recruitment rates; the acceptability of the randomisation process; and follow up rates. Outcomes were
collected to inform the components and delivery of the intervention, estimate the effect size and test
and validate outcome measures.

Programme management

A quarterly steering group of all 12 co-applicants and additional expert advisors was established to oversee
the implementation of the research programme. An independent trials management group consisting

of Julie Walker (clinical manager), Kim Cocks (statistician and triallist) and Tracy Wood (local authority
parenting expert) was established in 2012 to provide monitoring and scrutiny of the feasibility trial.

Helen Ball and her team from Durham University joined the programme to support the study of sleep in
early life. Aziz Sheikh and his team at Edinburgh University joined the programme to support the
development of a culturally adapted intervention. Kate Tilling and Laura Howe from Bristol University
joined the programme to provide expertise in the use of multilevel linear spline and latent class modelling
of early life trajectories. Darren Greenwood from Leeds University joined the team to provide support for
the dietary analysis. Kath Kiernan from York University provided expert support for the exploration of the
association of parenting practices with obesity. Sally Barber from the Bradford Institute for Health Research
joined the team to provide expertise on physical activity.
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Clinical engagement

The programme was set up to promote strong clinical engagement in the research. Such engagement was
fundamental to the success of the programme. Support from health visitors from Bradford District Care
Trust was required to ensure high-quality additional routine postnatal measurements. Support from the
midwives at Bradford Teaching Hospitals NHS Foundation Trust was required for the successful recruitment
of pregnant women to the pilot trial. Close involvement of local dieticians and public health consultants
was required for the development of the intervention. Finally, close partnership with Barnado’s and Family
Links was essential for the delivery of the intervention.

Patient and public involvement

The BiB1000 study has benefited from extensive experience of patient and public involvement within the
Bradford Institute for Health Research. This has included the use of a panel of 10 people representing the
local patient community who meet regularly (3-monthly) to participate in all stages of the research process,
including identifying priorities, helping to write lay summaries, reviewing methodology and supporting
translational work. Panel members work in pairs to provide peer support but also meet collectively to
discuss general and specific issues. The BiB study has a strong focus on wider community engagement,
with regular newsletters, birthday cards, picnics and art exhibitions. One of the great strengths of the study
is the close involvement of the photographer lan Beesley and the poet lan McMillan, whose work is
featured here and in the appendices of this report.

www.borninbradford.nhs.uk
W@BiBresearch (Twitter, Inc., San Francisco, CA, USA)

Ei1 Born in Bradford (Facebook, Inc., Menlo Park, CA, USA) (www.facebook.com/BorninBradford/)
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Recruitment and data collection for the BiB1000
cohort to investigate childhood obesity

s N

Workstream 1
Monitoring and measuring growth trajectories in multiethnic BiB cohort

Workstream 2
Quantitative identification of key modifiable risk factors in focus subcohort

. J

v v v

Workstream 3 Workstream 4 Workstream 5 Workstream 6
Systematic review Qualitative and Development of a Feasibility trial of
observational theory-based obesity intervention
exploration prevention
of barriers and intervention

facilitators of change

he BiB1000 study was established to help enable a deep and extensive understanding of the predictors

of and influences on health-related behaviours and to develop a culturally specific obesity prevention
intervention. Here we describe the methodology and characteristics of the study participants; this work has
been published as a separate paper.®

All mothers recruited to the full BiB study between August 2008 and March 2009 who had completed the
baseline questionnaire were approached to take part in the BiB1000 study during their routine 26- to 28-week
glucose tolerance test. Those not attending this appointment were approached elsewhere during routine
hospital attendances. A sample size of 1080 was calculated based on the ability to detect a clinically significant
difference in infant growth of 0.67 SDS (one centile band) in weight at age > 1 year. Based on data from the
Cole UK charts,®* we needed a minimum sample of 36 participants in any analysis group for length and a
minimum of 67 participants for weight ( = 0.80; a = 0.05). Stratification by gender and ethnicity meant that
we required a minimal sample of 280 at the completion of the preschool study. Allowing for a 5% annual
attrition rate, we therefore required a total sample of 1080 births. However, to account for the higher
anticipated attrition rate in a deprived multiethnic population, the plan was to oversample the population by
up to 60%. Ethical approval was obtained from the Bradford Research Ethics Committee (reference number
07/H1302/112) and all participants provided written informed consent prior to inclusion in the research.

Bilingual study administrators who were trained in anthropometry collected baseline information from
mothers using a structured questionnaire in the home, at hospital-based clinics and at local children’s
centres. Participants were followed up at 6, 12, 18, 24 and 36 months.

The questionnaire measures included were selected based on hypothesised correlations with exposures
and childhood obesity. As this was an exploratory study in a largely untested population, many of these
hypotheses were driven by a combination of evidence from ‘similar’ populations in the literature and
agreement by the scientific and clinical teams. Baseline data collection for the BiB study was pilot tested
with a group of expectant mothers in the Bradford Royal Infirmary Maternity Unit for clarity, duration and
acceptability. Except for assessment of dietary intake in infants, additional follow-up measures were not
piloted in advance of data collection. However, their acceptability was determined within the BiB1000
cohort and amended as appropriate. The intended food frequency questionnaire for infants was pilot
tested in children’s centres and this led to slight modifications to the clarification of items to ensure that
foods were culturally representative (e.g. chapattis included within bread products).
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Infant weight was measured at birth by midwives and infant head circumference, mid-upper arm
circumference, abdominal circumference, subscapular skin fold and triceps skin fold were measured within
the first 24 hours following delivery by paediatricians and midwives who were trained in measurement
techniques according to written guidelines.

Postnatal measures of infant weight, length, head circumference and abdominal circumference were
collected as part of routine practice by health visiting teams. Additional measures of weight, length, head
circumference, abdominal circumference and skinfolds were taken by specially trained BiB1000 study
health workers at follow-up visits.

Maternal weight was measured at all assessments, maternal height was measured at baseline and BMI was
derived from the antenatal booking weight (at ~12 weeks of pregnancy) and baseline height.

The majority of the demographic data were obtained using structured questionnaires. ltems were
generated and modified from the Millennium cohort study,%® Growing up in Australia,®® the 2001 census®’
and the European Prospective Investigation into Cancer and Nutrition (EPIC)®® questionnaires.

Behavioural measures were collected as part of the structured administered follow-up questionnaires,
including feeding style and practices, parental and infant diet, mental health, parental and infant activity,
sleep patterns, home food availability, parenting practices and other health behaviours (e.g. smoking,
alcohol consumption). Validated questionnaires were used when available, although appropriate ethnic
modifications were made and tested using expertise within Bradford (e.g. diet questionnaires were modified
based on 24-hour recall data collected from parents in Bradford alongside input from Bradford dieticians).

A full set of questionnaires used for all follow-up assessments can be found on our website [see www.
borninbradford.nhs.uk/research-scientific/general-study-documentation-and-questionnaires-2/ (accessed
4 February 2016)].

Qualitative and objective methodologies were employed in subsamples to explore the lifestyles, behaviours
and environments in this multiethnic population, including (1) food outlet mapping, (2) home food
availability inventories, (3) a mealtime observation study of maternal feeding styles and (4) interviews with
families. Further details of the methods and findings for each of these are provided in Investigation of
social and environmental determinants of childhood obesity.

Out of 1916 eligible women, 1735 (91%) agreed to take part in the study. Of these, 28 mothers gave
birth to twins. Descriptive statistics are provided here for singleton births only (n=1707). In total, 77%,
75%, 74%, 70% and 70% of participants were followed up at 6, 12, 18, 24 and 36 months respectively;
47% of participants completed all of the assessments to date, with 17% (n =294) formally withdrawing
from the research. Participants who could not be contacted (or when the visit could not be scheduled)
were not considered to be lost to follow-up unless a withdrawal form had been completed (i.e. withdrawal
of consent, death or change of residence outside the area). Thus, in some instances, data are missing at
one time point but are available at subsequent visits. The greatest factor that impacted on attrition rates
was the inability to make contact with participants to book appointments.

The characteristics of the BIB1000 cohort were similar to those of the full BIB cohort,®* with a similar
distribution of age, marital status and parity. Overall, 38% of women were of white British origin and 47%
were of Pakistani origin; 41% of Pakistani women were born in the UK and, of the remainder who were born
elsewhere, 24% moved to the UK before the age of 18 years. Around 20% of the sample questionnaires
were administered in languages other than English, reflecting this migration pattern. Demographic
differences by ethnicity within the BiB1000 cohort were also observed, with white British mothers tending to
be younger, educated to a lower level and less likely to be married or cohabiting and having fewer children
than mothers from other ethnic groups. More than 20% of Pakistani women had more than three children
prior to the birth of the study infant. Correspondingly, household size for South Asian women, especially
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Pakistani women, was greater than that for other ethnicities. Infant gender, gestational age and proportion of
preterm infants were similar between ethnic groups. Similarities were also observed for the mode of delivery
and the proportion of stillbirths. Over 35% of white British women reported smoking during pregnancy
compared with 4% and 3% of women of Pakistani and ‘other’ South Asian origins respectively. The
proportion of women with gestational diabetes was greatest in the South Asian ethnic group, with a 10.5%
prevalence in Pakistani women compared with a 5.5% prevalence in white British women.

Longitudinal data collection from the BiB1000 birth cohort has provided a sample for the NIHR programme to
develop a deep and extensive understanding of the predictors and influences of health-related behaviours to
help develop feasible and appropriate culturally specific intervention(s) for the prevention of childhood
obesity. This was facilitated by experienced, enthusiastic, multilingual data collection staff. A unique quality of
this cohort is its ethnic composition, with successful recruitment of approximately 50% of women from South
Asian origin and a representative sample of women from across the socioeconomic groups within Bradford.

Modelling growth trajectories and obesity risk

Growth during infancy is an important indicator of health and well-being.®® Evidence suggests that the
obesity epidemic begins in early childhood and that the risk of obesity is greater in children who put on
more weight in early life. Growth data for the BiB1000 cohort are available from two sources; the BiB1000
visits and the routine measurements recorded in health visitor records (Personal Child Health Record or 'red
book’). We assessed how reliable the data collected by health visitors in Bradford are by using a test-retest
reliability study and investigated the agreement between data collected in the BiB1000 clinics and the
routine data collected by health visitors. This work has been published in two separate papers.”®”!

We found that, in Bradford, following training, health workers can in general reliably measure child
growth. The technical errors of measurements obtained in our study were comparable to those from other
research studies and all coefficients of reliability were indicative of good quality control. We also found
that there was good agreement between BiB1000 measurements and routine measurements, although
wide limits of agreement between data sources may be observed.

The growth data collected as part of the BiB1000 study supplemented with routine measurements collected
by health workers in the community have provided a comprehensive reliable data set to investigate growth in
infancy. We have focused on investigating ethnic differences in growth trajectories and on the development
of obesity risk in childhood. We used multilevel linear spline models with repeat measures of weight and
length to describe growth trajectories for white British and Pakistani infants from birth to 2 years of age and
to assess whether or not there are ethnic differences in these growth trajectories. Finally, we described the
development of prediction equations to identify children at risk of obesity and integrate the equations into a
novel user-friendly mobile phone application. This work has been published in two separate papers.’*’3

Modelling growth trajectories’?

For the first time in the UK we estimated weight and length growth trajectories between birth and 2 years
for Pakistani boys and girls and found that Pakistani boys and girls were lighter and had a shorter
predicted mean length at birth than their white British counterparts but gained weight and length quicker
in infancy. By age 2 years both ethnic groups had a similar weight, but Pakistani boys and girls were taller
on average than white British boys and girls. Differences in maternal height explained some of the
differences in weight and length at birth; however, adjustment for maternal height, smoking during
pregnancy and gestational age did not explain the differences in postnatal growth rates.
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RECRUITMENT AND DATA COLLECTION FOR THE BIB1000 COHORT TO INVESTIGATE CHILDHOOD OBESITY

Given the relationship of early postnatal growth to normal development and adult health, together with
known anthropometric differences at birth in South Asian compared with white European infants, it is
important to understand how size differs in this group in the postnatal period and what factors might
explain these differences. The faster growth in South Asian children shown in our study could be beneficial
for their early infant/childhood health as observed in low-income countries.” However, if the greater rate
of weight gain in this population is driven by greater fat gain it may have adverse long-term consequences
for cardiometabolic health” and contribute to the increased risk of diabetes and CVD observed in South
Asian adults.”*7® South Asian children have been shown to be fatter for a given BMI than their European
counterparts and markers of diabetes and CVD risk are increased in South Asian children and adolescents,
suggesting that this faster early growth may indeed be contributing to adverse later cardiometabolic
health.2*79% We acknowledge that further replication of our findings by others and longer-term follow-up
to examine associations with a range of early life and later outcomes will be required to clarify the
importance of these ethnic differences in growth.

Development of a mobile phone app to predict childhood
obesity”?

Innovative strategies to identify infants at the greatest risk of childhood obesity are necessary for the
prevention of obesity. We present the development of a practical mobile phone app (Figure 1) that can be
used for a wide range of ages (4.5-13.5 months) in infancy when growth monitoring is part of routine
health care.®' The app requires information on a baby's sex, date of birth, birthweight and current weight
and users can optionally add maternal height and weight (to calculate BMI). We chose not to include
ethnicity and gestational age because, although they were significant predictors, neither of these factors was
significant in the internal and external validity analyses. Furthermore, ethnicity in our sample was restricted to
white British and South Asian ethnicities and it was felt that this would not reflect the ethnic diversity (or lack
thereof) in many areas. Maternal BMI was a significant predictor in the 6- and 9-month equations but, again,
this information may not be available and so we developed two sets of prediction equations so that the app
would work whether or not maternal BMI was available, with a negligible effect on the model fit.

In the future the app could be developed to incorporate any number of other functionalities, such as
plotting of growth measurements on a growth chart, geospatial mapping of an infant’s obesity risk score
compared with those of his or her peers and administration of an obesity prevention programme for those
infants identified as being at high risk.

FIGURE 1 The Healthy Infant Weight? app.
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pidemiological evidence has highlighted the importance of a number of exposures in pregnancy and
early life that are associated with the development of obesity in childhood. In this study we investigated
ethnic differences in five early-life risk factors for childhood obesity that are modifiable and can be
targeted in future interventions. The risk factors considered were (1) breastfeeding, (2) infant diet,
(3) infant sleep, (4) physical activity and (5) parenting style. The work on breastfeeding and parenting style
has been published in two separate papers;®>#® the full reports for the other risk factors are presented in
Appendix 1.

Ethnic differences in the initiation and duration
of breastfeeding?®?

Compared with white British mothers, we found that mothers in all other ethnic groups examined were
significantly more likely to initiate breastfeeding and continue any breastfeeding until their infant was

4 months of age, which is consistent with previously reported findings from the UK ## However,

we found no significant differences by ethnicity after adjustment for covariates in the rates of exclusive
breastfeeding at 4 months.

Ethnic differences in infant diet (see Appendix 1.1)

Analyses of dietary patterns found that, by 12 months of age, foods and drinks high in sugar and foods
high in fat were consumed by infants. There was no fruit and vegetable consumption in 3% of infants;
a higher intake of sweet commercial foods, fruit and high sugar drinks in Pakistani infants; and higher
intakes of savoury baby foods and processed meat products in white British infants.

In comparison to intakes of key indicator food groups at 12 months, the 18-month data showed large
statistically significant and nutritionally concerning increases in the consumption of unhealthier food items
across the cohort. Large increases were observed in the intake of chips, processed meat products, savoury
snacks and sugar-sweetened drinks. Encouragingly, the intake of fruit, vegetables and low-sugar drinks
had also increased.
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ETHNIC DIFFERENCES IN OBESITY RISK FACTORS

At 18 months Pakistani infants had a higher intake of chips, roast potatoes or potato shapes and
consumed substantially less processed meat than white British infants. Pakistani children continued to drink
more sugar-sweetened drinks and more pure fruit juice than their white British counterparts.

There were ethnic differences in the consumption of key nutrients and these also changed over time.
These changes in diet may simply reflect different weaning strategies between the ethnic groups, with
Pakistani babies breastfed for longer, reflected in lower protein and fibre intakes at 12 months, but
patterns relating to the consumption of solid food becoming more established by 18 months.

This analysis contributes to the limited evidence on dietary patterns in early childhood and highlights ethnic
differences in some consumption patterns. There was evidence of dietary patterns that emerged at

12 months tracking to 18 months and, once established, these may form the basis of an unhealthy diet
that may become ingrained and difficult to shift. This information helps us to characterise early-life dietary
patterns and will allow us to examine how early diet influences later outcomes. It can be used to inform
the development of community-tailored and culturally appropriate obesity prevention interventions aimed
at improving the nutritional health of infants, toddlers and children.

Infant sleep patterns (see Appendix 1.2)

We found ethnic differences in night-time sleeping patterns, with later sleep onset and wake times for
Pakistani infants than for white British infants at both 18 and 36 months and with Pakistani infants
experiencing a shorter maximum sleep duration. Ethnic differences in sleeping arrangements may be
affecting infant sleep duration or maternal knowledge of infant sleep duration. For example, South Asian
families tend to practise familial co-sleeping, with all children sharing a room with their parents for
sleeping, whereas white British families practise separate sleeping arrangements, often with one child per
room. Such differences may affect maternal knowledge of an infant’s sleep duration such that South Asian
mothers may be more likely to be aware of night wakings. Sleep duration may also be affected if family
members are more frequently disturbed by one another in the night.

Physical activity (see Appendix 1.3)

The majority of children in the BiB1000 cohort at age 2 years were meeting the Chief Medical Officer’s
guideline of 180 minutes of physical activity each day.®® There were no differences between the ethnic
groups in total time spent on daily physical activity and, in addition, sedentary behaviour and television/
DVD viewing were high for the whole group (on average 1.5 hours per day). There were, however, ethnic
differences in the types of physical and sedentary activities that the children engaged in. White British
children were reported to spend longer walking, in organised physical activity, playing outside and in
proactive sedentary behaviours (e.g. being read to) than Pakistani children, who spent longer each day
playing inside and in passive sedentary behaviour (watching television/DVDs). The differences in time spent
in different types of activities may result in important lifestyle differences as the children grow up as
observational studies have shown that time spent outdoors correlates with physical activity levels in
school-aged children.?”# Time outdoors has also been associated with higher objectively measured physical
activity levels®°° and with a lower prevalence of overweight.® There were other marked differences
between the ethnicities in possible determinants of physical activity and sedentary behaviour that may also
contribute to the reported differences between ethnic groups later in childhood.’ These included Pakistani
children being less frequently restricted in their television viewing, having more barriers to physical activity
and receiving less frequent support to be physically active from their parents.
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Ethnic differences in parenting style®:

There were no ethnic differences in parental self-efficacy and parental warmth; however, Pakistani mothers
reported feeling more confident about their parenting abilities and were less likely to adopt a hostile
approach to parenting. To our knowledge, no such data have been reported previously for UK-resident
women and further work is needed to link these parenting styles with children’s current and future health.
Women of both ethnic groups with more self-efficacious, warm and less hostile parenting styles reported
significantly fewer problems with their infant's temperament.

Understanding of these ethnic differences in modifiable risk factors has implications for the effective
cultural adaptation of interventions to reduce childhood obesity.
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Early risk factors for childhood obesity

n the last section we described ethnic differences in five early-life risk factors for childhood obesity. Here,
we investigate the association between several early-life modifiable risk factors for childhood obesity and
infant BMI at 3 years of age. This work has been published as a separate paper.®?

It is important to understand whether or not modifiable characteristics are related to BMI in infancy to
ensure that appropriate interventions are developed to promote maintenance of healthy BMI levels into
mid-childhood, when important relationships to future coronary heart disease risk emerge. Furthermore,
knowing whether or not associations differ between South Asian- and white European-origin infants is
important in knowing whether or not interventions should target different risk factors in these groups to
reduce the ethnic differences in risk. In this section we describe the differences in the prevalence of
potentially modifiable risk factors for childhood obesity between infants of white British origin and infants
of Pakistani origin and investigate the association between these risk factors and childhood BMI measured
at 3 years of age. We also examine possible ethnic differences in associations between the risk factors and
child BMIL.

We found that the prevalence of early-life risk factors for a higher BMI differed between mothers of white
British ethnicity and mothers of Pakistani ethnicity. White British mothers were more likely to smoke during
pregnancy (28% vs. 4%), have a higher BMI (obese: 24% vs. 16%), breastfeed for a shorter duration

(>4 months: 20% vs. 29%) and wean earlier, whereas Pakistani mothers had a higher rate of gestational
diabetes (14% vs. 7%) and were less active (sufficiently active: 26% vs. 57%). There were consistent
associations between BMI z-score and maternal smoking [mean difference in BMI z-score 0.33, 95%
confidence interval (Cl) 0.13 to 0.53], maternal obesity (0.37, 0.19 to 0.55), indulgent feeding style (0.15,
—0.06 to 0.36), lower parental warmth scores (0.21, 0.05 to 0.36) and higher parental hostility scores
(0.17, 0.01 to 0.33). Associations with mean BMI were the same for white British and Pakistani infants,
with the exception of breastfeeding duration. Although we did not have sufficient statistical power to
examine ethnic differences in the associations of risk factors with relative risks of overweight/obesity, the
similarity in the associations with mean BMI between the two ethnic groups suggests that differences on a
binary scale are unlikely.

Consistent with other studies we found that children of mothers who smoked during pregnancy were
more likely to have a higher BMI SDS and a greater risk of being overweight,*%%* as were infants of
overweight and obese mothers.?93%

We found that certain aspects of feeding and parenting style were associated with a child’s BMI.
Caregivers with an ‘indulgent’ feeding style had infants with a higher BMI SDS and who were more likely
to be overweight; this is consistent with other studies.?®?” Children of parents with less warm and more
hostile parenting styles were more likely to be overweight. Different measures and constructs of parenting
styles have been previously studied; however, evidence linking the specific domains analysed in the current
study to childhood BMI is scarce, although some studies have looked at associations with dietary and
activity behaviours.®® Evidence suggests that children raised by authoritative parents had lower BMI levels
than children raised with other styles.*®

In this study we did not find strong evidence of an association between gestational diabetes, age at
weaning, infant energy intake, infant protein intake and infant sleep duration and infant mean BMI or risk
of overweight at age 3 years, despite evidence of associations between these risk factors and BMI in other
studies.**93190710%4 However, many of these studies were conducted in older age groups and in non-UK
populations with different ethnic compositions to that of the BiB study population.
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EARLY RISK FACTORS FOR CHILDHOOD OBESITY

The main strength of this analysis is that we have considered several key modifiable risk factors that have
been collected longitudinally during pregnancy and infancy in a multiethnic cohort. To our knowledge this
is the first time that these risk factors have been studied in early infancy in infants of Pakistani origin.

The limitations of the study are that it was undertaken in a single centre and so may lack generalisability.
The questionnaire relied on self-report to collect information on risk factors and there may have been
reporting or social desirability bias.

This work adds to the literature on the role of the early life environment and later childhood obesity and is
useful in identifying suitable targets for obesity prevention interventions in infancy. It has highlighted key
differences in early-life risk factors between white British and Pakistani mothers and so has highlighted the
importance of cultural adaptation of interventions. It has also helped identify key modifiable risk factors to
target in pregnancy and postnatally.
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he previous workstreams identified the important modifiable determinants of obesity to form targets
for intervention and identified key differences in the patterns of these risk factors by ethnicity and
socioeconomic status. These findings highlight the need for culturally sensitive interventions to
be developed.

We performed a systematic review to identify evidence that could inform the development of an obesity
prevention intervention for pregnant South Asian women and their children aged < 6 years. This
systematic review has been published'® and is freely available at www.mdpi.com/1660-4601/12/1/566
(accessed 1 February 2016).

The metabolic risks associated with obesity are greater for South Asian populations than for white or other
ethnic groups and levels of obesity in childhood are known to track into adulthood. Tackling obesity in
South Asian populations is therefore a high priority. The rationale for this systematic review was the
suggestion that there may be a differential effect of diet and physical activity interventions in South Asian
populations compared with populations of other ethnicities. The research territory of the present review

is an emergent rather than a mature field of enquiry, but it is urgently needed. Thus, the aim of this
systematic review and meta-analysis was to assess the effectiveness of diet and physical activity
interventions to prevent or treat obesity in South Asian populations living in or outside South Asia and to
describe the characteristics of effective interventions.

Systematic reviews of any type of lifestyle intervention, of any length of follow-up that reported any
anthropometric measure for children or adults of South Asian ethnicity were included. There was no
restriction on the type of comparator and RCTs, controlled clinical trials and before-and-after studies were
included. A comprehensive search strategy was implemented in five electronic databases: Applied Social
Sciences Index and Abstracts (ASSIA), Cochrane Controlled Trials Register (CCTR), EMBASE, MEDLINE and
Social Sciences Citation Index. The search was limited to English-language abstracts published between
January 2006 and January 2014. References were screened and data extraction and quality assessment were
carried out by two reviewers. The results were presented as a narrative synthesis and meta-analyses were
carried out.
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INTERVENTIONS TO PREVENT OR TREAT OBESITY IN SOUTH ASIAN CHILDREN AND ADULTS

In total, 29 studies were included, seven in children, 21 in adults and one in a mixed-age population.

No studies in children aged < 6 years were identified. Sixteen studies were conducted in South Asia, 10 in
Europe and three in the USA. Effective or promising interventions included physical activity interventions in
South Asian men in Norway and in South Asian schoolchildren in the UK. A home-based, family-orientated
diet and physical activity intervention improved obesity outcomes in South Asian adults in the UK when
adjusted for baseline differences. Meta-analyses of interventions in children showed no significant
differences between intervention and control groups for BMI or waist circumference. Meta-analyses of
adult interventions showed a significant improvement in weight in data from two trials when adjusted for
baseline differences (mean difference —1.82 kg, 95% Cl —2.48 to —1.16 kg) and in unadjusted data

from three trials following sensitivity analysis (mean difference —1.20kg, 95% Cl —2.23 to —0.17 kg).
Meta-analyses of adult interventions showed no significant differences between intervention and control
groups for BMI and waist circumference. Twenty of 24 intervention groups showed improvements in adult
BMI from baseline to follow-up; the average improvement in high-quality studies (n =7) ranged from

0.31 kg/m? to —0.8 kg/m2. There was no evidence that interventions were more or less effective according
to whether or not the intervention was set in South Asia or by socioeconomic status.

Meta-analysis of a limited number of controlled trials found an unclear picture of the effects of
interventions on BMI for South Asian children. Meta-analyses of a limited number of controlled trials
showed significant improvements in weight for adults but no significant differences in BMI and waist
circumference. One high-quality study in South Asian children found that a school-based physical activity
intervention that was delivered within the normal school day and which was culturally sensitive was
effective. There was also evidence of culturally appropriate approaches to, and characteristics of, effective
interventions in adults that we believe could be transferred and used to develop effective interventions

in children.
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o further explore the impact of social and environmental factors on health we conducted a range of

further focused studies. The aim was to understand how these factors might constitute determinants of
childhood obesity, how they might vary according to mothers’ ethnicity and how they might be modified,
with a view to informing any subsequent intervention. Specific areas of focus were parental attitudes to
eating and infant growth, interactions that accompany mealtimes and the availability of certain foods in
the home and in the neighbourhood. The work on food availability in the home and in the neighbourhood
has been published in two separate papers;''” the full reports for the other topics are presented in
Appendix 1.

Investigation of social and environmental determinants of
childhood obesity (see Appendix 1.4)

Fourteen mothers (n =9 Pakistani and n =5 white British mothers) were recruited and interviewed when
their infant was aged between 3 and 5.5 months. Issues around perceptions of a ‘healthy baby’,
breastfeeding and weaning and sources of support were explored. Transcripts and field notes were
independently coded by two authors. Analysis sought to identify emerging themes using a thematic
narrative approach;'® differences between ethnic groups were explored.

There was considerable shared ground between white and Pakistani mothers in relation to how they
perceived a ‘healthy’ baby. Mothers expressed some anxiety about very underweight babies, but a concern
about them being overweight was not strongly evident. For younger children who might be overweight
the expectation (hope) was that ‘they will grow out of it’; for older children the problem was seen as being
a cosmetic one rather than primarily a health concern.

At the time of interviewing, only three mothers were still breastfeeding. Approximately half of the
remaining mothers had tried to breastfeed, averaging between 1 week and 10 days, and had then
stopped. The most common reason why they had stopped was that the ‘baby was not getting enough
food’. Most of the mothers interviewed were weaning already, often starting at around 4 months.
Mothers were aware that there was guidance from health visitors about the correct time to wean. Some
had heard advice from health visitors about baby-led weaning, but none reported trying this.

With regard to sources of advice and support there were two strong and inter-related themes: the
importance of consistent advice and the many sources of advice that were available. Mothers received
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INVESTIGATION OF SOCIAL AND ENVIRONMENTAL DETERMINANTS OF CHILDHOOD OBESITY

inconsistent advice from different professionals about breastfeeding and between professionals and family
members in relation to weaning. Adding to this challenge was the wide range of sources used for advice
(e.g. extended family, friends, midwives and health visitors).

In summary, the interviews provided data that were consistent with those previously reported in the
literature.> Parental perceptions are developed through interactions with a range of sources of influence
including family, friends and health professionals. The internet was of increasing prominence as a source
of information. There was not a clear hierarchy of influence.

A mealtime observation study: obesity, ethnicity and observed
maternal feeding styles (see Appendix 1.5)

Having identified the importance of parent and family beliefs in decisions to breastfeed and wean in early
infancy, we sought to explore how feeding patterns were influenced by the shared family environment.
Parents are key role models for their children, socialising children to their food choices, eating habits and
feeding behaviours. Parenting styles have been shown to impact on eating behaviour and outcomes
related to obesity.®® General parenting styles have been summarised as having two dimensions:
control/demandingness and warmth/responsiveness.’®'"° These independent dimensions yield four
different parenting styles: authoritarian, authoritative, permissive and uninvolved parenting. Research has
linked authoritative feeding styles to increased consumption of fruit and vegetable products."" However,
many authors question whether these styles are invariant across different cultural groups.' There is an
absence of research regarding parenting styles of social Asian families, especially those living in the UK.
International studies regarding ethnicity and feeding practices are similarly limited.

The current study aimed to explore the influence of maternal weight and ethnicity on observed mealtime
interactions. Twenty obese mothers (10 Asian and 10 non-Asian mothers) and 18 ‘healthy weight” mothers
(8 Asian and 10 non-Asian mothers) participating in the BiB1000 study consented to take part in the

study along with their children. Children were aged between 18 months and 2 years, 24 were male and
14 were female.

Mothers were asked to prepare an ordinary meal for their child on the day of the observation. The
mealtime was recorded and recordings were analysed using the Mealtime Observation Schedule (MOS)."?
The schedule codes parent behaviours as positive (e.g. praise, positive contact) or negative (e.g. negative
eating comments) and child behaviours as positive (e.g. ‘self-bites’, appropriate verbal behaviour) or
negative (e.g. refusing food, leaving the table). Validated questions assessing caregiver feeding style
(authoritative, authoritarian, indulgent and uninvolved),""* parenting practices (self-efficacy, warmth and
hostility®) and infant characteristics (adaptability, fussiness/difficultness, dullness and predictability)'™®
were administered at 6, 12 and 24 months as part of the standard schedule of measurement of the
BiB1000 cohort.®?

Analyses found that South Asian mothers presented food more times to their child than non-Asian
mothers. Meal duration was shortest for children whose mothers were South Asian and of healthy weight
and longest for children whose mothers were non-Asian and of healthy weight.

South Asian mothers exhibited significantly less positive behaviours and significantly more negative
behaviours during mealtimes than non-Asian mothers. Children with South Asian mothers demonstrated
marginally greater levels of negative behaviours during mealtimes, with no difference in positive behaviours
between the two ethnic groups. Children of South Asian, healthy-weight mothers spent more time

‘away from the table’ than children in the other groups. There were no effects of maternal weight on
these measures.
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In summary, there were no differences in parenting styles of feeding behaviours by maternal weight.
Distinct ethnic differences were apparent, both in the physical organisation of mealtimes (more South
Asian mothers did not sit their child in a chair or use a table for mealtimes) and in the types of interactions
during mealtimes (with South Asian mothers showing slightly reduced positive behaviours and slightly
increased negative behaviours). This is consistent with the observation that their children demonstrated less
independent eating. Overall, the results indicate that South Asian mothers exert a different type of control
during mealtimes with their children by giving a greater number of specific and clear direct instructions.
This may be in response to more challenging behaviour of their children.

Researcher-conducted home food availability inventories'’¢

For children, the home is a key environment as it serves as the primary physical and social context in which
habits and norms are developed, including those specific to diet and physical activity. Home food
availability/accessibility has been shown to relate to child food consumption,®"" which is intuitive given
that children’s food intake is largely dependent on what is provided to them by others.'?4127:132733 The aim
of this study, therefore, was to explore the home food availability of South Asian and white British
participants in the BIB1000 study to describe what foods are available and to identify key differences by
ethnicity or weight status.

Direct observations of food and drinks in the home were made for an opportunistic sample of 97 BiB1000
participants (n =46 white British, n =41 Pakistani, n= 10 "other’ ethnicity) using a standardised protocol.”’
The inventory included counting portions of fruits (fresh, frozen, tinned, dried), vegetables (fresh, frozen,
tinned), savoury snacks (crisps/tortillas, nuts), sweet snacks (cakes, biscuits, chocolate, sweets, ice cream)
and beverages (sugar-sweetened drinks, diet drinks). See Appendix 2.3 for a copy of the home food
availability inventory.

Findings from this exploratory study showed that all homes had some form of fruit and some form of
vegetable available in them. Overall, the presence of foods and drinks was similar in all of the ethnic
groups. More homes had fresh fruits and vegetables available than canned, frozen and dried fruits and
vegetables. At least one type of snack food was also available in all of the included BiB1000 homes.

Of these, crisps and biscuits were most likely to be available. Descriptive analysis compared differences by
ethnicity and weight. Although no differences were found for the latter, unadjusted comparisons by
ethnicity showed that homes of Pakistani mothers had approximately three times the quantity of
sweetened beverages available in them. Although this finding may be dependent on confounding factors
(a study within the USA found that household size, presence of the maternal grandmother and shopping
habits all related to home food availability'®*), it does suggest that targeting these types of drinks would be
useful within an intervention to prevent obesity, as these drinks offer no nutritive value.

Food outlet availability, deprivation and obesity in a
multiethnic sample of pregnant women in Bradford, UK""?

The final environmental factor influencing obesity addressed in the current workstream was the neighbour
environment in which respondents lived. The conceptualisation of an obesogenic environment has
changed the way that obesity is viewed and is key to national policy documents that address obesity.” The
obesogenic environment operates on several levels and describes the changes in daily living, transport and
access to recreational facilities, foods and food outlets that have contributed to positive energy balance
and weight gain. It follows that the availability of, or people’s access to, food may be related to obesity.
This could be through proximity to multiple fast-food outlets or the way that people shop at

large out-of-town supermarkets and stockpile food at home. However, supportive evidence is far from
compelling, even though there has been increasing attention paid to the location of food outlets,
especially those selling fast foods.
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There is equivocal evidence for a relationship between the location of fast-food outlets and weight
status'**'* or fast-food consumption.'3*136:138.139144 |n contrast, the relationship between fast-food outlet
density and deprivation is much clearer. Research from the UK, the USA and New Zealand has shown
higher numbers of fast-food outlets in areas of high deprivation.’*">” However, there has been relatively
little attention paid to whether or not access to, and the consumption of, fast food are affected by
ethnicity, outside the USA at least, and how this is related to obesity."*®

This study aimed to measure access to all food outlets and to investigate the relationship with body
weight, obesity and deprivation in a biethnic sample of adult women using geographic information
systems (GIS) methodology. It was hypothesised that food outlet availability would be related to
deprivation and that availability would be greater for South Asian participants. In addition, obese women
would have greater access to food outlets, especially those selling fast foods.

Our study population came from five inner wards in the Bradford Metropolitan District, chosen because
they had a range of ethnic population mix (1.2-63.8% South Asian). We included data from 1198 women
within the BiB1000 cohort who lived in the study area and who provided information on age, ethnicity,
height, weight at booking of pregnancy and weight at 28 weeks of pregnancy.

To map food outlet availability, we increased the study area to a total of 16 wards (five wards in which
participants lived and a further 11 wards immediately bounding those areas) in recognition that individuals
would not necessarily stick to the ward boundaries for local shopping and eating patterns. This search
area included 819 ‘output areas’ (OAs) (these are census geographical areas; an OA contains on average
125 households). Administrative information from the Bradford Metropolitan District Council (lists of food
outlets held for health and hygiene purposes) and Bradford Yellow Pages (index of local businesses) was
used to identify food outlets. A random selection of 90 OAs, stratified by deprivation, were visited to audit
data collected from administrative sources.

A pool of 886 outlets was identified. These outlets were classified as ‘fast food' (n = 364), other ‘eating
out’ (restaurants, cafes; n=247), supermarkets (n =47), specialist food shops (e.g. butcher, bakery;
n=100) and smaller retail shops selling food (e.g. convenience stores; n = 128). Four measures of food
access were used: the distance to the nearest food outlet (proximity) in each category for each participant,
the number of outlets within each food outlet category in a 250-m, 500-m and 1000-m radius of each
individual’s residential postcode, the number (density) of food outlets of each category in each super OA
(containing four to six OAs) and proximity to clusters of three or more fast-food outlets. Univariable
generalised estimating equation modelling, with obesity status as the outcome and maternal age,
deprivation score and food access measure as the independent variables, was undertaken for both ethnic
groups. The independent variables that were significant in the univariable analyses were combined

in the multivariable analyses in a forced entry method. All statistical analyses were performed using

Stata 10 (StataCorp LP, College Station, TX, USA) and statistical significance was set at p < 0.05.

Our results found increased food outlet availability within more deprived areas and for South Asian
populations. However, the relationship between having fast-food outlet access or availability and weight
status (BMI or being obese) in the South Asian group was opposite to what was hypothesised and in the
non-Asian group was non-existent. This would seem to indicate that, in the current sample, increased
access or availability is not related to increased consumption. Another important finding is that > 95% of
participants lived within 500 m of a fast-food outlet. This degree of saturation has not been demonstrated
previously but may be characteristic of UK inner cities.
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This workstream aimed to explore the context and circumstances in which food choices are made.

The results from these studies have the following implications for the development of a childhood obesity

prevention intervention:

1. Understandings are arrived at, and choices are made, in the context of many interlinked systems of
influence and these systems should be targeted in any intervention. Delivering interventions within a
group setting may help to set up positive influences through peer support.

2. Intervention effectiveness will be enhanced if practitioners know which components of parenting to
target within a culturally sensitive context. Parenting styles vary according to ethnicity and those
practices that might constitute targets for intervention in one group would not be applicable to
another, or at least would not be of equal salience.

3. Seeking to change food and drink consumption should focus on (a) promoting the availability and
guantity of all types of fruits and vegetables (e.g. encouraging the purchase of tinned/frozen fruit in
addition to the purchase of fresh fruit); (b) reducing the purchase of crisps and biscuits (which were
both available in > 80% of homes); and (c) discouraging the purchase of sweetened beverages,
especially within homes of Pakistani mothers (with 85% of these homes having at least one type of
sweetened beverage available).

4. Living in close proximity to a fast-food outlet (within 500 m) was commonplace in the Bradford wards

that were studied. This degree of proximity was observed in > 95% of participants. This should be
considered when applications for further food outlets are made.
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Using intervention mapping to develop a culturally
appropriate intervention to prevent childhood obesity:
development of the Healthy and Active Parenting
Programme for Early Years intervention

s N

Workstream 1
Monitoring and measuring growth trajectories in multiethnic BiB cohort

Workstream 2
Quantitative identification of key modifiable risk factors in focus subcohort

g J

v v v

Workstream 3 Workstream 4 Workstream 5 Workstream 6
Systematic review Qualitative and Development of a Feasibility trial of
observational theory-based obesity intervention
exploration prevention
of barriers and intervention

facilitators of change

he previous workstreams provided a wealth of epidemiological information about the risk factors for

childhood obesity and the types of interpersonal, contextual and environmental factors that can
influence eating behaviours. All of these are important targets for intervention. In addition, our work,
including our systematic review, highlighted the importance of considering the cultural acceptability of
interventions for different ethnicities and also the acceptability of interventions for low-income groups.
In the current workstream we describe the development of a culturally acceptable childhood obesity
prevention programme using a technique called intervention mapping.'® This has been published as a
separate paper.'®

Intervention mapping refers to a rigorous and systematic approach to developing evidence-based
interventions. We followed the six key steps as follows: (1) needs assessment of parents, the wider
community and practitioners and consideration of the evidence base, policy and practice; (2) identification
of outcomes and change objectives following identification of barriers to behaviour change; (3) selection of
theory-based methods and practical strategies to address barriers to behaviour change; (4) design of the
intervention by developing evidence-based interactive activities and resources; (5) creating an adoption and
implementation plan in which parenting practitioners were trained by health-care professionals to deliver
the intervention within children’s centres; and (6) creating an evaluation plan.

A multidisciplinary intervention development team was convened that included experts in the areas of
parenting, nutrition, breastfeeding and physical activity as well as a group of experienced community
health practitioners. The group met every 6-8 weeks over the course of a 12-month period to develop
the intervention. The intervention was informed by behavioural change principles'®'®? and a typology of
ways of ensuring the cultural adaptation of interventions informed the development of the intervention at
each stage of the process.'®
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The overall desired outcome of the intervention was to prevent childhood obesity. The intervention was
targeted at overweight or obese pregnant mothers. Specifically, it aimed to (1) encourage mothers to
make healthy food choices antenatally and maintain a healthy diet postnatally; (2) encourage mothers to
increase their level of physical activity during pregnancy and meet the recommended guidelines for
physical activity (150 minutes of moderate-intensity physical activity per week'®*) within 12 months of
giving birth; (3) encourage breastfeeding (or appropriate bottle-feeding) until at least 6 months of age;
(4) encourage infants to develop healthy food preferences and a healthy dietary intake; and (5) facilitate
physical activity in infants and limit sedentary time.

Given that parenting skills were highlighted as an important predictor of later obesity (see Early risk factors
for childhood obesity), it was agreed that the intervention should be developed in conjunction with an
established community parenting programme: the Family Links Nurturing Programme (FLNP). The FLNP is
one of the preferred parenting programmes in Bradford; its aims are to develop parents’ self-esteem and
self-efficacy and their understanding of their own, and their children’s, emotional and physical needs.
Qualitative research has demonstrated that parents value the programme and feel that it has had a
positive impact on family relationships, their children’s behaviour, relationship quality and their own mental
health.'®% This integration with the FLNP was key to ensure the sustainability of the intervention and
represented a channel to ensure delivery as part of ‘usual care’ that could continue without the
involvement of the research team. The parenting aspects of the intervention developed by the FLNP aimed
to reduce the risk of child abuse and neglect, improve couple relationships, reduce stress and perinatal
depression and increase prospective parents’ understanding of child development. In recognition of this
core component of the intervention, the intervention was designed to be delivered by facilitators trained
and accredited by the FLNP [see https:/familylinks.org.uk/train-with-us (accessed 8 March 2016) for details
of the training].

The final intervention consisted of six group antenatal sessions and six group postnatal sessions and

was named HAPPY (Healthy and Active Parenting Programme for early Years). It was planned that the
antenatal sessions would take place weekly, starting when the mother was at 26-28 weeks' gestation.
Each session lasted approximately 2.5 hours. The postnatal sessions started when the infant was aged

4-6 weeks and continued at key developmental milestones (9 weeks, 12 weeks, 5 months, 7 months and
9 months). A summary of the intervention content for the antenatal sessions and the postnatal sessions
can be found in Tables 1 and 2 respectively. Each session was detailed in a facilitator manual with
step-by-step instructions on how to deliver the intervention. A 2-day training programme was developed to
supplement the existing FLNP training that practitioners had already received. This included information on
the background to the intervention mapping approach taken to develop the intervention; evidence-based
practical education on the key messages of the intervention (nutrition, infant feeding and physical activity);
time to explore the manual and practice delivering activities; and information on the importance of
intervention fidelity, including how to record deviations in delivery.

The intervention mapping process, with its focus on multidisciplinary intervention development, resulted in
the development of a multifaceted and evidence-based programme, capable of being integrated into
existing health services within a multiethnic community in the UK. To our knowledge, this is the first
childhood obesity prevention intervention of its kind with a focus on cultural appropriateness that
integrates evidence based on physiological and psychosocial data collected from the local community.

The intervention mapping process was complex, time-consuming and not without challenges.

These included managing competing interests from the stakeholder group and ensuring that the team
understood enough about the technicalities of the process to ensure that appropriate intervention
strategies were being highlighted.
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TABLE 1 Key intervention content: antenatal sessions

1. Brain, science and bonding

2. A celebration of birth

3. Personal power, self-esteem and
healthy choices about food

4. Boundaries, beliefs and values

5. Feelings and how we communicate

6. Beyond labour day

Parent diet: healthy diet in pregnancy; links between what you eat when
pregnant, you and your baby; links between maternal and childhood obesity;
reflection on own diet and importance of food in the family

Parent physical activity: how the baby is developing in the womb and how
physical activity can facilitate this

Breastfeeding: identifying and overcoming barriers to breastfeeding

Parent diet: importance of eating well for the baby; dispel myths about weight
gain in pregnancy and provide up-to-date information; Smart Snacks handout;
food diaries

Parent physical activity: being active during pregnancy; discussion regarding
myths about physical activity in pregnancy

Parent diet: address barriers to healthy eating and plan for ways to overcome
them; signpost to cooking information points; healthy foods can be convenient
and inexpensive; impact of mother eating unhealthy foods; plan alternative
cooking methods

Parent physical activity: list activities that women think they could do, work
through from easy to difficult; gentle strengthening and conditioning exercises:
demonstration by practitioners; worries about physical activity; visualise and
positive self-talk; identify when activity can be freely integrated into normal life

Breastfeeding: advantages/disadvantages of breastfeeding and bottle-feeding;
the more you feed, the more milk is produced; encourage the identification of
an influential family member, clarify likes and dislikes, talk with family members
about these issues to enlist their support; learn more about breastfeeding skills;
overcome stigma about breastfeeding in public, stories from other mothers

Parent diet: additional information about snacks, food treats, swaps
Parent physical activity: back-up plan for physical activity at different times

Breastfeeding: values and beliefs about bringing up children and linking this
to breastfeeding

Parent diet: food swaps and healthy meals feedback; identify vulnerable points
in time and have contingencies for when want unhealthy foods

Parent physical activity: partners review their progress with regard to the
collaborative plans made for physical activity in session 4; discussion about
feelings relating to whether or not activity plans were fulfilled

Parent diet: identify someone at home/friend to discuss food habits with

Parent physical activity: pelvic floor exercises for immediately after pregnancy if
uncomplicated; what activities are OK after pregnancy

Breastfeeding: how to make up bottle correctly; signpost to health
professionals; environmental changes: clothes that facilitate feeding; locations
nearby; family members can do other things with the baby (than formula feed),
e.g. bottle-feed using expressed milk; infant diet: planning ahead
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A CULTURALLY APPROPRIATE INTERVENTION TO PREVENT CHILDHOOD OBESITY

TABLE 2 Key intervention content: postnatal sessions

7. A celebration of birth (4 weeks)

8. Bringing structure to your life
(2 months)

9. Feeding and feelings (3 months)

10. Families and food (5 months)

11. Making the most of your day
(7 months)

Parent diet: information about what a healthy diet should consist of; food diaries;
reflect on own diet and importance of food in the family

Parent physical activity: what activities are OK after pregnancy; gradually introduce
more strenuous activity; leaflet with activity examples; physical activity for new mums
quiz sheet; practitioner dispels myths

Breastfeeding: reinforce that the more you feed, the more milk is produced;
identifying someone to obtain support from; responsive feeding

Infant physical activity: guidelines for baby activity; myths about physical activity for
babies and infants; practitioner dispels myths; weekly age-appropriate activities;
encourage structured and unstructured play

Parent diet: healthy eating for parents vs. children; reflect on own eating patterns
and provide ideas; balancing diet and avoiding takeaways

Parent physical activity: likes/dislikes about physical activity; activities for after
pregnancy; identify barriers; integrating activity into normal life; small changes to
family environment; structured activities in the house; the local area; self-talk and
visualisation; choose a physical activity to learn or can already do

Breastfeeding: identifying barriers; concerns about feeding baby; how to deal with
life while trying to feed; encourage asking for help to enable breastfeeding to
continue and other things to be accomplished

Infant diet: introducing solids: why and when; follow signs of readiness for weaning

Infant physical activity: structured play activities in the house without expensive toys;
introducing games; recognising when baby wants to play; being flexible with
playtime; making baby-active time a priority

Parent physical activity: identifying and addressing barriers; coping planning; the
‘Pram Pedometer Challenge’

Infant diet: what food and drinks to give; weaning: how to do it — texture and
variety, developmental stages, equipment; repeated exposure and coping with food
refusal; consequences of an unhealthy diet; facial expressions and tongue thrusting

Infant physical activity: importance of other family members engaging the baby in
activity; weekly age-appropriate activities for baby and mum; making home
modifications to improve child physical activity and/or eating

Parent diet: feeding a family — what does it take; meal planning; shopping lists;
healthy foods can be convenient and inexpensive; reading food labels; impact of
mother eating unhealthy foods

Parent physical activity: review of group progress and setting goals for
forthcoming weeks

Infant diet: eating together; modelling behaviour and feeding role of family and
parents; time issues with food planning and preparation

Infant physical activity: discussion of television watching; entertaining baby/keeping
baby safe when doing chores; doing activity as a family; weekly age-appropriate
activities for baby and mum are demonstrated and practised; how to baby proof
your house for safe physical activity

Parent physical activity: review of group progress and setting goals for
forthcoming weeks

Infant diet: weaning: how it's going, introducing lumps

Infant physical activity: visualisation and self-talk to build confidence; discussion of
barriers and how to overcome them; planning for meal preparation, infant napping
and active play; when can activity be integrated into normal life; environmental
changes; weekly age-appropriate activities for baby and mum are demonstrated and
practised; revisit discussion of sedentary behaviour and use of television
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TABLE 2 Key intervention content: postnatal sessions (continued)

Session Content

12. Continuing the HAPPY journey  Parent physical activity: review of physical activity achievements; reflect on
(9 months) experiences; plan for physical activity in the future; include follow-up monitoring
plan by practitioners; announce group winners

Infant diet: keeping motivated to feed family well

Infant physical activity: structured play activities in the house; involving family and
friends with infant play; what local area has to offer; baby proof your house in a
physical activity-friendly way; weekly age-appropriate activities; planning for after the
parenting programme; joining mum and baby activity groups; signposting and
goal-setting
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Feasibility randomised controlled trial of the Healthy
and Active Parenting Programme for Early Years
Intervention

Workstream 1
Monitoring and measuring growth trajectories in multiethnic BiB cohort

Workstream 2
Quantitative identification of key modifiable risk factors in focus subcohort

. J

v v v

Workstream 3 Workstream 4 Workstream 5 Workstream 6
Systematic review Qualitative and Development of a Feasibility trial of
observational theory-based obesity intervention
exploration prevention
of barriers and intervention

facilitators of change

_| aving developed the HAPPY intervention, the current workstream aimed to test its feasibility and
acceptability in a feasibility RCT (Phase Il trial). We also aimed to provide information to inform the
development of a full RCT (Phase Il trial). The results of this feasibility RCT have been reported in a
published article.®’

The specific objectives of the feasibility trial were to (1) establish the number of eligible participants in a
maternity unit setting and an achievable recruitment rate; (2) establish the follow-up and attrition rates for
the control and intervention groups; (3) assess the acceptability of the randomisation strategy and
measurement tools; (4) determine whether or not data required for economic analysis can be collected
reliably; (5) determine the primary outcome measure to estimate effect size and intraclass correlation
coefficients to enable an accurate sample size calculation for a full trial; (6) assess the acceptability of the
HAPPY intervention to parents and facilitators; (7) evaluate the fidelity of programme implementation and
delivery by facilitators and (8) establish the capability and capacity of children’s service providers to deliver
and incorporate the intervention into their programme of work.

An individually randomised controlled feasibility trial with blinded assessment was conducted. Inclusion
criteria were being overweight or obese (having a BMI of > 25 kg/m? at the time of the pregnancy
booking visit), being at least 18 years of age, able to attend intervention sessions and able to understand
intervention sessions in the English language. Eligible participants were randomised to either an intervention
group or a control group (usual care) in a 1: 1 ratio stratified by maternal BMI (25-29.9 kg/m2/> 30 kg/m?),
ethnicity (South Asian/other) and parity (first child/at least one other child). Participants completed
guestionnaires at baseline (TO, prior to randomisation, approximately 24 weeks’ gestation) in their home
and again when their baby was 6 months old (T1, approximately 10 months after baseline, telephone
interview) and 12 months old (T2, approximately 16 months after baseline, in person). Observations,
qualitative interviews and structured questionnaires with facilitators were used to explore acceptability and
fidelity. The trial was approved by the Bradford Research Ethics Committee (reference number 11/YH/0458)
(trial registration number ISRCTN56735429).

The recruitment rate of those screened with a BMI of > 25 kg/m?2 was 30% (120/396). A Consolidated
Standards of Reporting Trials (CONSORT) flow diagram can be found in Figure 2. Retention at 12 months
was 66% for the intervention group and 75% for the control group. Of the 59 allocated to the intervention,
26 (44%) attended at least one antenatal appointment (attending on average 4.8 sessions) and 18 (31%)
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Consolidated Standards of Reporting Trials (CONSORT) flow diagram of study recruitment and retention.
a, A small number of women ticked more than one reason, so totals add up to 129; b, recruitment target reached.
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attended at least one postnatal session (average 4.6 sessions). Participants expressed some burden with
regard to the baseline questionnaire assessment, particularly around the self-reported assessment of diet
and physical activity. Responses to randomisation were mixed and there was some evidence that women
were unsure of the reasons why they had been asked to take part, highlighting some problems with
effective communication during the screening period. We found no problems with collecting economic data
(service use and quality of life) at either the 6-month or the 12-month follow-up period.

We explored a range of appropriate possible outcome measures: age- and sex-adjusted z-score at

12 months; conditional weight gain > 1 centile band; conditional weight gain > 2 centile bands; and
weight > 85th centile at 12 months. Analysis indicated that any could be considered in a future Phase |ll
trial. The adjusted effect size using age and standardised weight z-score at 12 months was 0.25 (95% Cl
-0.16 to 0.66, adjusted for maternal BMI, parity and ethnicity), favouring the intervention. After discussion
with a range of clinical experts, with regard to the sample size calculation, we felt that it was important in
the definitive trial to take into account the ideal minimum clinically important difference (MCID) and also
ensure that the follow-up period would be long enough to give confidence in the sustained impact of the
intervention. We selected a MCID of 0.3 BMI SDS at 24 months as the effect size for our Phase Ill trial.

Participant and facilitator reaction to the intervention content was positive overall. For those in the
intervention group there were no associations between attendance at intervention sessions and maternal
age, gestational age, parity, booking BMI or ethnicity. Reasons for non-attendance at intervention sessions
were explored with seven mothers. Some mothers (3/7) knew from the start of the project (e.g. baseline
visit) that they would not be able to attend sessions because of work commitments or other concerns.
Others found attendance difficult because of the timing and locations of the sessions.

Fidelity as assessed by observations of sessions and facilitator logs was high. There were some issues with
certain sessions with facilitators feeling that there was too much content to cover in the time allotted, but
on the whole facilitators rated delivery as straightforward/easy. Facilitators expressed some disappointment
at the low numbers of women attending the sessions (ranging between two and six respondents

per session).

Each intervention session was delivered by two parenting programme facilitators and required 4.5 hours of
facilitator time in total (2.5 hours delivery, 1.5 hours preparation, 30 minutes contacting families). This
amounted to typical staff costs of £142 per session, assuming a mix of seniority. All rooms were provided
free of charge in local children’s centres. Training time of 3 days per facilitator was required to allow them
to deliver the intervention. One-off materials required to run the group (e.g. manuals for facilitators,
reference books and DVD) cost £425 and materials for individual participants (e.g. parenting puzzle book,
small gifts such as magnets, gift for child) cost £36 per participant. The total cost of staff time to deliver
the training was £1163.

The feasibility trial suggests that recruitment and measurement for a definitive trial is feasible and that the
HAPPY intervention is acceptable to parents and facilitators. Our experiences of recruitment are in line with
those in other similar studies’™® """ and our process evaluation has identified valuable areas to consider to
improve intervention attendance. For example, participants allocated to the intervention who engaged
early (i.e. came to the first session) were likely to continue to attend future sessions. However, there was a
high overall attrition rate, with many participants lost early. This was largely because the team was unable
to make contact with participants (after multiple attempts to call, visit homes and search GP records).

It is clear that multiple methods of contact need to be collected at baseline and then during every
subsequent assessment, including contacts for extended family members, friends and neighbours. One
option that we plan to explore for a definitive full trial is the possibility of obtaining e-mail addresses and
social media identities, which would be validated at recruitment. In addition, qualitative data from
participants also indicated that not all of those recruited fully understood the requirements of being
involved in the trial. As a consequence, some were not committed to being involved.
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FEASIBILITY RCT OF THE HEALTHY AND ACTIVE PARENTING PROGRAMME FOR EARLY YEARS INTERVENTION

Based on our learning and other similar trials of complex interventions, we recommend a range of
strategies to maximise intervention attendance and ensure optimal group sizes for the full trial. First, it is
important for research midwives to provide more information at screening and recruitment about the
nature of the trial and the expectations of participants. It is hoped that this will avoid the problem of
recruiting individuals who are not committed or who are not likely to participate in the intervention should
they be randomised. Second, post-randomisation home visits by facilitators should be planned to meet
participants and set expectations about the intervention and to encourage attendance at the first
intervention session.

We found that recruitment through research nurses is feasible and this has enabled us to set realistic
recruitment targets for future centres who might be involved in a full trial. Within the current feasibility
study we recruited an average of 13 participants per month despite a slowing of recruitment experienced
during the month of Ramadan. Given that many larger maternity units recruit to competing trials,

we believe that a realistic recruitment target of around nine women per month would be feasible.

This feasibility study has a number of important lessons for the planned definitive trial. We found that
recruitment and study attrition rates were in line with those in other similar trials. On the whole,
measurement tools and randomisation posed no major problems for study participants, although there
were some issues with the assessment of potential secondary outcomes for physical activity. Participants,
facilitators and service providers found the intervention to be useful and the fidelity of implementation was
high. Although there was a high dropout rate for the initial intervention session, our findings suggest that
those who attended the first session were likely to continue attending.

The current findings were considered sufficiently encouraging to develop a definitive Phase Ill trial.
A funding application is currently under way.

One of the biggest challenges of the Phase Il trial was setting up intervention groups of 8-10 women who
were within 6 weeks' gestation of each other and who lived in close proximity to one another. As a result,
groups often did not run to capacity. This clearly impacted on costs and had an impact on the group
dynamics. In response, we have changed the design so that, instead of conducting individual randomisation,
clusters of 10 women will be allocated to the intervention or control together so that groups can be
delivered to capacity (with individual randomisation, if it is feasible to recruit only 10 women within 6 weeks,
there would not be enough to run a group after randomisation is considered). In addition, we plan to deliver
the intervention in a central location with good transport links (similar to other antenatal classes) so that we
do not have to wait for sufficient numbers of women to be recruited from a given postcode.
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Conclusions and recommendations

Summary

This research programme has successfully achieved its principal aim of studying the patterns and aetiology
of childhood obesity in a multiethnic population and has used this evidence to develop and pilot an obesity
prevention intervention for early infancy. The programme completed almost all of its original objectives on
time and on budget. A 9-month ‘waiting period’ for 1-year weight outcomes was not factored in to the
original grant timetable and so has created some no-cost delay with regard to the results of the

feasibility trial.

The programme has promoted strong involvement of participants and practitioners. Almost 2000 families
have been recruited into the study and they have been closely followed up for 3 years. Their enthusiasm
for the research and altruism they have shown in providing information and participating in activities have
been a constant source of motivation for the research team. These Bradford families have donated
considerable amounts of time and shared their thoughts with the research team. This has enabled us to
build up a detailed picture of the pattern of their lives and the interactions that characterise their families.
This is an essential requirement if we are to understand the early risk factors for obesity.

Over 300 health visitors and 100 midwives were actively involved in the routine growth measurements for
the study. Their role might be best described as co-producers of this research. This commitment to collect
additional data and to engage with the possibility of changing established practices reflects a deep-rooted
support for health research among this group of NHS staff. Both in this research programme and in the
wider collaborations centred on the BiB birth cohort study it has been apparent that this willingness to
engage in research and to consider changes in practice, both to facilitate research and to implement
findings, is apparent in other groups of NHS staff. The importance of having the enthusiastic support of
NHS staff and the potential for change that this produces was central to the research teams obtaining a
major Collaboration for Leadership in Applied Health Research and Care (CLAHRC) grant from the NIHR.
This implementation award allowed us to set up communities of practice for health visitors and midwives,
providing time and space for clinicians to understand and harness the rich research and routine data that
we were collecting in order to improve the quality of services. As a result of this close involvement, the
redesign of services was achieved and improvements in services were implemented.

We have brought together national academic experts from Bradford, Leeds, York, Bristol, Edinburgh,
Loughborough, Durham and London to establish a strong multidisciplinary research network. Over the
course of 5 years we have pooled our experience to develop a robust but pragmatic approach to
improving the understanding, monitoring and prevention of childhood obesity. This critical mass of
academic experts has provided a strong partnership for further research capacity building. This has led to
synergistic grant awards totalling over £4M from the NIHR, Medical Research Council, Diabetes UK, British
Heart Foundation, Child Growth Foundation, Lullaby Trust (formally the Foundation for Sudden Infant
Death Syndrome; FSID) and European Union covering a range of research from biomedical science to
implementation science. In addition to the HAPPY feasibility trial we were successful in obtaining NIHR
funding for another pilot trial of preschool play in the playground to increase physical activity in early life.
The programme has provided a research platform for five Master’s students and five PhD students and has
led to one Medical Research Council postdoctoral fellowship.
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We are continuing to write up all of our new findings but so far > 16 papers have been accepted for
peer-review publication and 36 abstracts have been published. Our Healthy Weight app is on iTunes and
there is considerable interest from the children’s centres involved in the feasibility trial in terms of using the
HAPPY intervention. Our results on South Asian cut-off levels for BMI have informed the latest National
Institute for Health and Care Excellence (NICE) guidance on assessing BMI in minority ethnic groups

(NICE PH46)."2 We have had strong media interest in our results with items on BBC television news and
Radio 4 as well as on local radio stations and in local newspapers [see www.borninbradford.nhs.uk/
the-biB-film-photography-and-poetry-gallery/ (accessed 16 March 2016)].

The programme was successful in establishing a new childhood obesity cohort with longitudinal data
collection in BiB1000. This cohort has provided a sample for the NIHR programme to develop an
understanding of the predictors of and influences on health-related behaviours to help develop feasible
and appropriate culturally specific intervention(s) for the prevention of childhood obesity. A unique quality
of this cohort is its ethnic composition, with approximately 50% of women in the cohort being of South
Asian origin, and the fact that it includes a representative sample of women from across socioeconomic
groups within Bradford. Importantly, the cohort also provides a unique resource for the study of the
long-term consequences of growth for childhood and later adult weight. Associations between growth
and early weight and child health outcomes and educational attainment can be investigated at low cost
because of the success of linkages that have been established in Bradford with primary care and
education data.

There are a number of general limitations that should be considered as part of our overall conclusions.
Our study was undertaken in one city and, although the results are likely to be generalisable to other large
multiethnic cities in the UK, the particular white British/Pakistani composition of the BiB1000 cohort will be
unique to Bradford. Prospective birth cohort studies are one of the most robust epidemiological study
designs for investigating the aetiology of ill health. However, the observational nature of the design
prevents any claims of causal attribution. Our qualitative studies have limitations in terms of the small
sample sizes and generalisability and cannot provide quantitative predictions. Our pilot trial is by its nature
preliminary and we found difficulties with recruitment and poor initial attendance.

The growth data collected as part of the BiB1000 study, supplemented with routine measurements
collected by health workers in the community, provided a comprehensive and reliable data set to
investigate growth in infancy and the development of obesity in childhood. For the first time in the UK we
estimated weight and length growth trajectories between birth and 2 years for Pakistani boys and girls and
found that they were lighter and had a shorter predicted mean length at birth than their white British
counterparts, but gained weight and length more quickly in infancy. By age 2 years both ethnic groups
had a similar weight but Pakistani boys and girls were taller on average than white British boys and girls.
These differences in postnatal growth were not explained by maternal height, smoking during pregnancy
or gestational age. We also developed data-driven prediction equations for risk of childhood obesity and
incorporated them into a mobile phone app, thereby providing proof of concept that childhood obesity
prediction research could be integrated with advancements in technology to deliver a clinically relevant
tool to practitioners.

We found ethnic differences in breastfeeding, infant diet and sleeping patterns and in the types of physical
and sedentary activities that the children engaged in. There was also evidence of dietary patterns that
emerged at 12 months tracking to 18 months. Once established these patterns may become ingrained and
difficult to change. There was little evidence that parenting styles differed between ethnic groups. It is
important to understand ethnic differences in modifiable risk factors for childhood obesity so that
interventions developed to reduce childhood obesity can be culturally adapted.
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Linear and Poisson regression was used to determine the relative risk between risk factors and infant
overweight. Smoking during pregnancy, maternal BMI, feeding style and parenting style were all
associated with infants’ BMI at age 3 years. However, the associations between these risk factors and
childhood BMI did not vary by ethnicity. Interventions to reduce childhood obesity should target smoking
and maternal weight in the antenatal period and postnatally encourage the adoption of warmer, less
hostile parenting styles and stricter approaches to feeding.

Our systematic review of diet and physical activity interventions to prevent or treat obesity in South Asian
children and adults identified 29 studies, seven in children, 21 in adults and one in a mixed-age
population. Meta-analysis of a limited number of controlled trials found an unclear picture of the effects of
interventions on BMI for South Asian children. Meta-analyses of a limited number of controlled trials
showed significant improvement in weight for adults but no significant differences in BMI and waist
circumference. One high-quality study in South Asian children found that a school-based physical activity
intervention that was delivered within the normal school day and which was culturally sensitive was
effective. There was also evidence of culturally appropriate approaches to, and characteristics of, effective
interventions in adults, which we believe could be transferred and used to develop effective interventions
in children.

Our qualitative and observational studies exploring the influence of the family and neighbourhood settings
identified a major gap in the cultural appropriateness of current measures and existing interventions for
South Asian families living in the UK. Interventions need to consider how parents, in particular mothers,
negotiate between the many factors that influence their behaviour, including cultural and family
influences. That negotiation will be aided by interventions that support the development of self-efficacy
and which offer support in how to evaluate the wide variety of advice that parents receive. Knowledge of
the types and quantities of foods and drinks in family homes supports the development of intervention
programmes that target an improvement in the foods available, both for obesity prevention or
management and for overall diet improvement. Specifically, increasing the consumption of fruits and
vegetables and reducing the consumption of sweetened drinks, crisps and biscuits should be a target.
The stronger association between deprivation and fast-food density than obesity argues for more detailed
accounts of the obesogenic environment that include measures of individual behaviour. The proliferation
of fast-food outlets has public policy relevance and should be considered in planning applications.

Intervention mapping provided a feasible approach to developing a complex health behaviour change
intervention (HAPPY). The approach was used to produce a transparent and replicable intervention
whereby mechanisms of change can be investigated and identified and strategies used to manipulate them
can be appropriately refined. Integration with the existing FLNP allowed the HAPPY intervention to access
and utilise the expertise of existing parenting programme co-ordinators to deliver the intervention, thus
increasing sustainability.

The HAPPY intervention was evaluated in a pilot RCT and was found to be feasible and acceptable.
However, the recruitment rate was low and attrition between randomisation and intervention attendance
was high. The full trial should address the importance of ensuring that women understand fully the nature
of the research. To reduce attrition multiple methods of contact need to be collected at baseline and then
during every subsequent assessment, including contacts for extended family members, friends and
neighbours. A 24-month primary end point should be used to evaluate the longer-term effect of

the intervention.

A proposal for a full multisite cluster RCT has incorporated these strategies and has been submitted for
funding to evaluate the cost-effectiveness of the HAPPY intervention.
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CONCLUSIONS AND RECOMMENDATIONS

Recommendations for research

BiB1000: a cohort for the study of childhood obesity

® Funding should be sought to support the follow-up of this unique multiethnic child growth cohort to
investigate the associations between early life exposures and later child and adult obesity.

® Data linkage to national child measurement data should be undertaken to describe growth trajectories
of the children to reception year and year 6. This provides a low-cost method for capturing subsequent
BMI data and an opportunity to rerun analyses of associations of modifiable risk factors with
later outcomes.

Child growth

® Reliability checks including external observation of intraobserver and interobserver error should be
considered to measure the accuracy of routine growth data.

® Further replication of our findings regarding ethnic differences in weight and length growth trajectories
in infancy is needed.

® Research is needed that explores longer-term follow-up of these growth trajectories and examines the
associations with a range of anthropometric and clinical outcomes.

® Further research is also needed to understand the genetic and environmental factors that might explain
these differences.

® Further validation of the mobile phone app in other populations is needed and qualitative work is

needed to understand how the mobile phone app is received by health-care practitioners.

Ethnic differences in risk factors for childhood obesity

Despite higher rates of breastfeeding initiation and continuation to 4 months in minority ethnic groups,
there is no evidence of ethnic differences in exclusive breastfeeding rates at 4 months. Therefore,
interventions to increase exclusive breastfeeding rates need to target all ethnic groups.

In light of the introduction of inappropriate foods during infancy and evidence of tracking of dietary
patterns between infancy and toddler age, healthy eating advice should be offered to parents before
weaning begins to maximise the possibility of establishing healthy feeding patterns.

Obtaining data on 24-hour sleep patterns (not just night-time sleep) is vital for ethnic comparisons.
Future research on the impact of school times on constraining sleep duration of Pakistani children and
its consequences in middle childhood should be explored.

Interventions in the early years should focus on parental behaviours and attitudes and barriers to their
child’s physical activity.

Early years interventions should support parents to encourage their child’s physical activity; this is likely
to include playing actively with their children and taking them to places where they can be

physically active.

Further research is needed to investigate the association between early parenting and later childhood
health, growth and behaviour.

Determinants of childhood obesity

Further research is needed to investigate differences between questionnaire responses and results from
direct observation of child—feeding interactions.

More evidence on behaviour (purchase and consumption) and the use of transport for shopping is
critical in developing our understanding about the role of fast-food outlets in the development

of obesity.

GIS methods should be used to investigate the association of green space exposure with physical
activity and childhood obesity.
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Systematic review

We have described the types of interventions that show promise but we do not know which specific
intervention components are effective. We recommend that more obesity interventions targeting South
Asian populations are developed, particularly those targeting preschool children and their families.
These studies should report (1) how interventions are culturally adapted; (2) the types of behaviour
change techniques and theories that are used to underpin interventions; (3) anthropometric

outcomes by measures of socioeconomic status; and (4) implementation and running costs. These
recommendations would enable reviewers to assess how behaviour change techniques and theories
moderate effectiveness, assess the equity impacts of interventions and examine explanations for
heterogeneity between interventions.

The development of effective interventions may well require a great deal of qualitative and quantitative
research on knowledge, attitudes, behaviours and perceptions.

More research is needed into the differential effects of lifestyle interventions in South Asian populations
and other ethnic populations. The general approach so far has been to culturally adapt existing
interventions; however, there may well be a need to develop new interventions from first principles.

Obesity intervention trial

Further research is needed to explore how to engage overweight mothers and motivate them to attend
group-based intervention sessions and how to maintain attendance over time. Intervention sessions
need to be planned in advance, allowing mothers a choice of dates and enabling facilitators to book
protected time to run the sessions.

Future research should investigate the impact of different methods of recruitment (e.g. geographical vs.
centralised) on intervention attendance and attrition.

A full-scale multisite cluster RCT should be conducted to examine the effectiveness and cost-effectiveness
of the intervention. This should incorporate lessons from the pilot trial about recruitment and retention
and include a longer-term primary end point.

Exploration of the best ways of translating knowledge and skills surrounding behaviour change to
parenting practitioners would be beneficial to make maximum use of interactions surrounding lifestyle
behaviour change. Further research is required to explore whether or not the HAPPY intervention
materials can be adapted into other lower-cost means of dissemination (e.g. self-directed internet
resources) and whether or not this offers an additional cost-effective means of intervention.
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Appendix 1 Reports of studies not yet published

Ethnic differences in obesity risk factors
This work includes investigation of ethnic differences in three risk factors for childhood
obesity; infant diet, infant sleep and infant physical activity

1.1 Ethnic differences in Infant Diet

N

1.1.1 Introduction . @
In the first two years of life an infant’s diet changes from milk as the sole food source, to A\
foods and beverages that reflect the family diet. This transition represents the most r

change in diet over the life course and is the developmental period when dietary K
preferences and habits are first established.™ Furthermore, it has been shown tl@
inappropriate early dietary patterns that are established during weaning ma ist into

the second year of life and beyond.(z' 3 O

te foods and
national sample of

There is increasing consensus that many children consume inappro
consume food in excess of their energy requirements. A US surv
the diets of infants and toddlers'”) showed that high-salt fas A and high-sugar snacks
and drinks are commonly consumed by infants. Energy int infants aged 7-11 months
exceeded requirements by 23%, and in one to two year y 30%. In addition, fruit and
vegetable consumption was low, with many toddler suming diets that were similar to
adults. Data from a UK birth cohort"® confirmed th@ ch eating patterns are also a
problem in the UK and that infants of mothes @wer education were more likely to have
fizzy drinks and low-calorie soft drinks, anqu likely to drink from a bottle than from a
cup, both of which are associated with Ia@ esity.

The characterisation of early life di y patterns is essential to understand how early diet
influences later outcomes. Howe@s o date there is limited evidence, particularly with
regard to ethnic differences i@iary intake in early childhood. Dietary data was collected
at two time points (12 mo and 18 months) as part of the BIB1000 study to determine
infant feeding patter&@ing of introduction of solids; intake of key indicator food groups,
nutrients and dietan \erns of infants from White British and Pakistani origin. Additionally
comparisons we de between the 2 time-points, to determine evidence of tracking of
dietary intakbi‘g een 12 and 18 months.

nnaire (FFQ) from The Southampton Women’s cohort study'® which was modified
owuse in the multi-ethnic population of Bradford. The FFQ includes a list of 98 food items
and allows the frequency of consumption and amounts consumed by the infant child over
the preceding month to be recorded. Flash cards, and household utensils and measures
were utilised in estimating quantities of food consumed.

1.1.2 M@ s
Digtgé ta was collected at 12 and 18 months from a validated Food Frequency

The statistical analysis focuses on three areas of children’s diets derived from the FFQ: (1)
key indicator foods, (2) nutrients, and (3) dietary patterns.

The key indicator food groups were derived from the FFQ by grouping similar types of foods
e.g. high fat, high sugar, high fibre, low sugar and associated with dietary energy intake. The
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APPENDIX 1

key indicator food groups used in analysis are listed in Table 3. The frequency of key
indicator foods was tabulated across the full cohort and by ethnic group.

No dietary guidelines currently exist for this age group in the UK so it was not possible to
categorise intake into those meeting, or not meeting, recommended intake levels. For
further analysis we dichotomised the food groups into either consumer/non-consumer (i.e.
any intake / zero intake) or into below and above the median intake for that key indicator
food group (i.e. lower intake / higher intake).

The consumption of nutrients was calculated from the FFQ responses and for the anaIys@
presented here we considered seven nutrients; total energy intake (kcal/day), protejn
(g/day), fat (g/day), carbohydrate (g/day), fibre (g/day), percentage energy from fat @
percentage energy from carbohydrate. \Q

At both 12 and 18 months, a principal components analysis (PCA) was carri gut based on
the thirteen key indicator food groups, with varimax rotation, restricte &)rthogonal
rotations only to define dietary patterns. The scree plot suggested that\gx principal
components might be informative. Six components are included \% e the first change of
direction in the plot and six components have eigenvalues gr than one. From these six
components we assigned labels to each component, w@ labels are subjective they
do describe the over-riding characteristics. Each indivi s scored on these six
components, these scores were then dichotomised a@ median and were then used as
outcomes in further analysis. @

indicator foods, nutrients and dietary p . All models were adjusted for mother’s and
father’s education and mother’s age w-up visit. Odds ratios (OR) are presented for
Pakistani infants compared to Whi itish infants.

&

1.1.3 Results
1.1.3.1 Key indicator foodg@p consumption at 12 months

The associations bet@c nsumption of the key indicator food groups at 12 months and

Logistic regression was used to model the a @ation between ethnicity and the key
foié

ethnicity are shows { ble 3. A number of differences were observed between the White
British and Pakis}ﬂl\nfants in the cohort; Pakistani members were less likely to consume
commercial s y baby meals and processed meat products and more likely to consume
commercia&&t baby meals, chips, roast potatoes or potato shapes, vegetables, fruit,
sugar-s&&@ ned drinks and pure fruit juice than White British infants.

O

N
&

N
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Table 3. Key indicator food consumption at 12 months by ethnic group, median (IQR) and odds
ratio (OR) of Pakistani relative to White British from adjusted logistic regression models

Frequency of consumption (per
day or per week)

Odds ratio of consumption
(Pakistani relative to White British)
of any or >median

White British Pakistani

Key indicator food group Median (IQR) Median (IQR) Adjusted 95% ClI P
ORY

Formula Milk (per day)* 0.0 (0.2, 2.0) 0.0(0.2, 2.0) 1.23 (0.95, 1.59) 0.1
Commercial savoury baby
meals (per week)* 0.0 (0.0, 4.0) 0.0(0.2, 2.0) 0.59 (0.45,0.76) <0.001$
Commercial sweet baby .
meals (per week)* 0.0 (0.0, 0.0) 0.0(0.2, 2.0) 1.90 (1.40, 2.56) <@@
Chips, roast and potato
shapes (per week)** 1.0 (0.0, 2.0) 1.0 (0.5, 2.0) 2.75 (2.09, 3.6 )\< .001
Processed meat products
(per week)** 2.0 (0.5, 4.0) 0.0(0.0, 1.0) 0.11 (0.0805) <0.001
Vegetables (per day)** 1.6 (1.0, 2.3) 1.8 (0.9, 2.7) 1.34 ( .73) 0.03
Fruit (per day)** 1.5(0.9, 2.3) 2.1(1.3, 3.0) 2.20 dl. ,2.85) <0.001
Cakes, biscuits, chocolates \
and sweets (per day)** 0.7 (0.4,1.2) 0.6 (0.2, 1.1) 0.78}, (0.58,0.97) 0.03
Crisps and savoury snacks R
(per week)** 2.0 (0.0, 3.0) 2.0(0.0, 4.0) ‘% (0.89,1.49) 0.3
Sugar-sweetened drinks (per 0
week)* 0.0 (0.0, 3.0) 0.5 (0.0, 7.0)@ 1.68 (1.29,2.18) <0.001
Pure fruit juice (per week)** 0.0(0.0, 3.8) 1.0(0.0, z 1.87 (1.44,2.41) <0.001
Low-sugar drinks (per q
week)* 0.0 (0.0, 2.0) 0.0 @ .0) 0.86 (0.65,1.14) 0.3
Water (per day)** 2.0(1.0, 3.0) 2@1.0, 3.0) 1.09 (0.84,1.42) 0.5

*consumption of any vs none

**consumption of >median vs <median

t Model adjusted for mother’s and f%e
age at the 12 month follow-up qu%

1.1.3.2 Key indicator f
The associations betwe

ﬁ@:onsumption at 18 months

mbers of the cohort at 18 months. Pakistani infants were less likely

ethnicity are shown

O

highest educational qualification and mother’s
naire

N

nsumption of the key indicator food groups at 18 months and

e 4. There were a number of differences between the White

British and Pakistgj
to consume an@nula milk, processed meat products, vegetables, and low sugar drinks
and more Iidgt consume commercial sweet baby meals, chips, roast potatoes or potato

shapes, f

alt

risps and savoury snacks, sugar-sweetened drinks, pure fruit juice and water.
The mﬂ)i ship between ethnicity and consumption of these key indicator food groups
d between 12 and 18 months.

Ta@ey indicator food consumption at 18 months by ethnic group, median (IQR) and odds
ratio (OR) of Pakistani relative to White British from adjusted logistic regression models

Frequency of consumption (per

Odds ratio of consumption
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day or per week) (Pakistani relative to White
British) of any or >median

White British Pakistani

Key indicator food group Median (IQR) Median (IQR) Adjusted 95% ClI P
ORY¥
Formula Milk (per day)* 0.0 (0.0, 0.0) 0.0 (0.0, 0.0) 0.55 (0.39,0.79) 0.001
Commercial savoury baby
meals (per week)* 0.0 (0.0, 0.0) 0.0 (0.0, 0.0) 0.89 (0.57,1.40) 0.6
Commercial sweet baby
meals (per week)* 0.0 (0.0, 0.0) 0.0 (0.0, 0.0) 4.57 (2.49,8.39) <0001
Chips, roast and potato
shapes (per week)** 7.0(7.0,7.0) 7.0(7.0,7.0) 2.26 (1.50, 3.4i\®0.001
Processed meat products
(per week)** 21.0 (14.0,28.0) 7.0 (0.0, 7.0) 0.10 (0.06 <0.001
Vegetables (per day)** 6.0 (4.0, 7.0) 5.0 (4.0,7.0) 0.56 (0. g <0.001
Fruit (per day)** 5.0 (3.0, 6.0) 5.0 (4.0, 6.0) 1.40 1. 81) 0.01
Cakes, biscuits, chocolates é
and sweets (per day)** 3.0(2.0, 4.0) 3.0(2.0, 4.0) 0.82 (0.63,1.07) 0.1
Crisps and savoury snacks \
(per week)** 7.0 (7,07.0) 7.0 (7,07.0) \0'4 (1.42,2.94) <0.001
Sugar-sweetened drinks (per
week)* 7.0 (0.0, 14.0) 7.0 (0.0, 14. 2.03 (1.53,2.70) <0.001
Pure fruit juice (per week)** 0.0 (0.0, 7.0) 7.0 (0.0, 7: 1.82 (1.40,2.35)  <0.001
Low-sugar drinks (per
week)* 0.0 (0,0 14.0) 0.0 %7) 0.51 (0.39,0.67) <0.001
Water (per day)** 1.0 (0.0, 3.0) 39N.0, 4.0) 3.24 (2.46,4.25) <0.001
*consumption of any vs none @v
**consumption of >median vs <median
t Model adjusted for mother’s and father’s est educational qualification and mother’s age at

the 18 month follow-up questionnaire Q

1.1.3.3 Nutrient analysis of th at 12 months

The associations between ption of the key nutrients at 12 months and ethnicity are
shown in Table 5. Ratio mean nutrient intakes are presented for Pakistani cohort
members compared ite British. There were a number of differences between the
nutrient intake inj ts of White British and Pakistani mothers, with Pakistani mothers
heir infants with 7% lower total energy intake (95% Cl: 2% to 11%), 6%
ake (95% Cl: 3% to 9%), and 10% lower fibre intake (95% Cl: 6% to 14%)
itish mothers.

than Wi

Tabl\Q(ey nutrient consumption at 12 months by ethnic group, mean (SD) and ratio of
+ 6epn nutrient intake of Pakistani relative to White British from adjusted models
& \ White Pakistani

British
Key Nutrient Mean (SD) Mean (SD) Adjusted 95% ClI P
ratiot
Total energy intake (kcal/day) 1169 (440) 1083 (436) 0.93 (0.89,0.98) 0.003

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



DOI: 10.3310/pgfar04060 PROGRAMME GRANTS FOR APPLIED RESEARCH 2016 VOL. 4 NO. 6

Protein (g/day) 41 (17) 37 (17) 0.94 (0.91,0.97) <0.001
Fat (g/day) 44 (19) 41 (19) 1.02  (0.99,1.06) 0.2
Carbohydrate (g/day) 162 (63) 150 (64) 0.98 (0.94, 1.01) 0.2
Fibre (g/day) 10.1 (4.4) 8.7 (4.1) 0.90  (0.86,0.94) <0.001
% energy from fat (%) 34 34 1.02 (0.99, 1.06) 0.2
% energy from carbohydrate (%) 52 52 0.98 (0.94, 1.01) 0.2

t Model adjusted for mother’s and father’s highest educational qualification and mother’s
age at the 12 month follow-up questionnaire

1.1.3.4 Nutrient analysis of the FFQ at 18 months
The associations between consumption of the key nutrients at 18 months and ethnicity are $
shown in Table 6. Ratios of mean nutrient intakes are presented for Pakistani infants ‘\@

compared to White British infants. Total energy intake and protein intake were similar in
both ethnic groups and fibre intake was 7% higher (95% Cl: 4% to 10%) in Pakistani infant @
than White British infants. Pakistani infants consumed 8% less fat (95% Cl: 5% to ll%éd

7% more carbohydrate (95% Cl: 4% to 10%) than White British children. @
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Table 6. Key nutrient consumption at 18 months by ethnic group, mean (SD) and ratio of
mean nutrient intake of Pakistani relative to White British from adjusted models

White Pakistani

British
Key Nutrient Mean (SD) Mean (SD) Adjusted 95% Cl P

ratiot

Total energy intake (kcal/day) 1085 (407) 1058 (392) 0.98 (0.94,1.03) 0.5
Protein (g/day) 40 (16) 37 (14) 0.98 (0.94,1.03) 0.5
Fat (g/day) 44 (18) 44 (18) 0.92 (0.89,0.95)  <0.001
Carbohydrate (g/day) 142 (58) 136 (57) 1.07 (1.04,1.10) <0.0
Fibre (g/day) 8 (3.5) 7 (3.4) 1.07 (1.04,1.10) <
% energy from fat (%) 36 (5.3) 36 (6.0) 0.87 (0.84,0.91) ¢ 01
% energy from carbohydrate (%) 49 (6.5) 48 (7.2) 0.97 (0.94,1.0%44 0.07

T Model adjusted for mother’s and father’s highest educational qualification and moﬁ‘é}s
age at the 18 month follow-up questionnaire é

1.1.3.5 Dietary patterns analysis at 12 months Qe
The following subjective descriptions can be derived for the first six prineipalomponents
from the PCA analysis at 12 months: \,

e Naughty: Predominantly high in chips and potatoes, prorévd meat, sweet snacks,

N

e Healthy: Low in processed meat, high in fruit, ve@éb es and fruit juice.

savoury snacks and sugar-sweetened drinks.

e In a rush: Predominantly high in comme@ sweet and savoury meals, savoury
snacks and low in processed meat @Q

e Low sugar: High in savoury sna S?Qi low-sugar drinks, low in sugar-sweetened
drinks and pure fruit juice O

e Formula milk: Predomina@t high in formula milk, processed meat and pure fruit

juice, low in sugar-s ed drinks

Water: Predom@ high in water.
*
"\

Associations I@ component scores and ethnicity are shown in Table 7. There were a

number of di ces between infants of White British and Pakistani mothers, with
Pakistani rs reporting substantially greater odds of being above average on the
”health&ponent, the “in a rush” component, and the “water” component than White
British W thers, and lower odds of being above average in the “low sugar” component.
R,
‘@e 7. Odds ratios (OR) for association between ethnic group (Pakistani compared to
hite British) and component scores at 12 months

Adjusted ORT 95% Cl P
“Naughty” component 1.23 (0.94, 1.60) 0.1
“Healthy” component 2.74 (2.10, 3.58) <0.001
“In a rush” component 2.05 (1.57,2.68) <0.001
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“Low-sugar” component 0.61 (0.47,0.79) <0.001
“Formula milk” component 0.90 (0.70, 1.16) 0.4
“Water” component 1.67 (1.29, 2.16) <0.001

t Model adjusted for mother’s and father’s highest educational qualification and mother’s
age at the 12 month follow-up questionnaire

1.1.3.6 Dietary patterns analysis at 18 months
The 18-month dietary data was used to generate a new set of principal components also
retaining six components. The following descriptions can be derived for the first six principal
components, and a subjective label allocated:
e Fruit & vegetables: Predominantly high in fruit and vegetables. . ®$

e Processed meat: Predominantly high in processed meat, sweet snacks and sug%—
sweetened drinks. \

e Chips & crisps: Predominantly high in chips and potatoes, and crisps @ savoury

%)
snacks. Q

e Commercial meals: Predominantly high in commercial sweet ai@voury meals, and

fruit juice. 0
e High-sugar drinks: Predominantly high in sugar—sx@ned drinks and pure fruit
juice, predominantly low in low-sugar drinks. @0

Formula milk: Predominantly high in formula@ﬁlk, high in water.

These components are similar in structure to@se found at 12 months, with the previous
“naughty” component now finding expre in two distinct components, with the first
largely covering processed meat (“pro d meat”) and the second covering chips and
potatoes, crisps and savoury snackstichips & crisps”). And the previous “formula milk” and
“water” components now combi into one (“formula milk”). The previous “healthy”
component is similar to the néQ‘ ruit & vegetables” component, the previous “in a rush”
component is similar to th w “commercial meals” component, and the previous “low
sugar” component is g:\@e same as the new “high-sugar drinks” component, but just with

the scoring reverse%

The associatio ween component scores and ethnicity are shown in Table 8. There were

a humber @‘erences between infants of White British and Pakistani mothers, with

Pakista@ hers reporting substantially lower odds of being above average on the

”pgo ssed meat” component, greater odds of being above average on the “chips & crisps”

@; ent, the “commercial meals” component, and the “high-sugar drinks” component
& White British mothers, and lower odds of being above average in the “formula milk”

component.

Table 8. Odds ratios (OR) for association between ethnic group (Pakistani compared to
White British) and component scores at 18 months.
Adjusted ORT  95% CI P
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“Fruit & vegetables” component 0.9 (0.70,1.17) 0.4

“Processed meat” component 0.13 (0.09,0.17) <0.001
“Chips & crisps” component 1.67 (1.29,2.17) <0.001
“Commercial meals” component 1.89 (1.46,2.45) <0.001
“High-sugar drinks” component  2.23 (1.71,2.91) <0.001
“Formula milk” component 0.6 (0.46,0.77) <0.001

Tt Model adjusted for mother’s and father’s highest educational qualification and mother’s
age at the 18 month follow-up questionnaire

1.1.3.7 Comparison of dietary patterns at 12 months and 18 months $
It is difficult to compare the PCA analysis at 12 and 18 months due to the principal
components changing. Subsequently, we investigated differences between ethnic sin
terms of the same dietary patterns identified at 12 months, but applied to the 1 @ﬂh
data. At 12 months of age, Pakistani infants were slightly more likely than Whi itish
infants to score highly on the “naughty” component, and by 18 months this gRifted to being
less likely (p=0.05). However, their threefold advantage over White Briti terms of being
more likely to score highly on the “healthy” component decreased to a fold advantage,
although still better than White British infants. The biggest changg@ that, whilst at 12
months, Pakistani infants were twice as likely to use commerc@eals, scoring highly on the
“in a rush” component, this increased dramatically, so that months, Pakistani infants
were even more likely to be consuming large amounts fi products (p<0.001).

Pakistani infants continued to consume less of the “lo ” component than White
British. Whilst at 12 months, Pakistani infants were § s likely as White British to have a
high intake of the “formula milk” component, b months they were half as likely as their
White British counterparts (p<0.001). The Pak i consumption of the “water” component
was much higher than that of White Bri%&sumption at 18 months (p<0.001).

1.1.4 Discussion \

Analyses of the dietary patterns f that, by 12 months of age, foods and drinks high in
sugar and foods high in fat wer%onsumed by infants. There was no fruit and vegetable
consumption in 3% of inf@higher intake of sweet commercial foods, fruit and high
sugar drinks in Pakistaniinfsnts; higher intakes of savoury baby foods and processed meat
products in White .Br@nfants.

In comparison t akes of key indicator food groups at 12 months, the 18 month data
shows Iarge.@sﬂcally significant and nutritionally concerning increases in the

consu i f unhealthier food items across the cohort. Large increases are observed in
thein f chips, processed meat products, savoury snacks, and sugar sweetened drinks.
Enc gingly intake of fruit, vegetables and low sugar drinks has also increased.

*

\ 18 months Pakistani infants had a higher intake of chips, roast potatoes or potato shapes
and consumed substantially less processed meat than White British infants. Pakistani
children continued to drink more sugar-sweetened drinks and more pure fruit juice than
their White British counterparts.

There were ethnic differences in the consumption of key nutrients and these also changed
over time. These changes in diet may simply reflect different weaning strategies between
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the ethnic groups; with Pakistani babies breastfed for longer reflected in lower protein and
fibre intakes at 12 months, but patterns relating to consumption of solid food becoming
more established by 18 months.

This analysis contributes to the limited evidence of dietary patterns in early childhood and
highlights ethnic differences in some consumption patterns. There is evidence of dietary

patterns that emerged at 12 months tracking to 18 months, and once established may form

the basis of an unhealthy diet that may become ingrained and difficult to shift. This

information helps to characterise early life dietary patterns and will allow us to examine

how early diet influences later outcomes. It can be used to inform the development of
community-tailored and culturally appropriate obesity prevention interventions aimed at $
improving the nutritional health of infants, toddlers and children. A\Q

1.2 Infant sleep patterns \Q)

o

1.2.1 Introduction

Shorter sleep duration during infancy is associated with later childhood ov geght and
obesity.(7, 8) In addition to data collected through questionnaires, we others to
complete a 3-day infant sleep diary at 18 and 36 months. We descr e@results from
these diaries and the questionnaire data and investigate if there aé&hnlc differences in
sleeping patterns of White British and Pakistani infants.

¢
1.2.2 Methods \Q

Infant sleep duration during the day time and night tme@as collected at each follow up
visit. In addition all parents who completed the Bi interviews at 18 and 36 months
were asked to complete a sleep diary during th wing week and return this to the BiB
office. Two hundred and seventy six 18 mom? d 262 36 month diaries were returned,
with 135 families completing both diaries ’Fh'e leep Diary asked parents 7 questions about
their infant’s ‘normal weekday sleep',@ed by collecting sleep data for 3 specified days

in the subsequent week. Each nigh ry comprised 16 questions covering the period
from the child’s last meal to gettj the next morning. We describe differences in
sleeping patterns over time b n White British and Pakistani infants as recorded at each

follow up visit and we rechQn the timing and duration of night-time sleep as recorded in

the sleep diaries.
©
1.2.3 Results &

Mean nlght ti ep duration as reported by parents at 6 monthly intervals between 6
and 24 m age was remarkably consistent over time at 9.3 to 9.4 hours per night (SD
1.5-1. 6) twenty-four hour sleep was reported to decline progressively from 13.1
hour 0) at 6 months to 12.4 (SD 1.5) at 24 months with a concomitant reduction in

% e sIeep from 3.8 (SD 1.8) hours per day at 6 months to 3.1 (SD 1.8) hours per day at
nths. A similar pattern in sleep duration was observed for each ethnic group.

The greatest change in reported sleep behaviour from the 6 to 24 month visits occurred
among White British infants with 71.2% of White British boys and 69.8% of White British
girls obtaining more than 12 hours sleep at 6 months, compared with 51.9% and 49.1%
respectively at 24 months (reduction of 19.3% and 20.7%). In comparison 9% fewer
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Pakistani boys and 12% fewer Pakistani girls were reported to sleep for more than 12 hours
at 24 months than 6 months. Ethnic differences in sleeping arrangements may affect sleep
duration or maternal knowledge (and subsequent reporting) of infant sleep duration.

1.2.3.1 18 month diaries

Of the 276 infants for whom parents provided data, 255 were full-term, (15 were <37 weeks
gestation, 6 missing data), 145 were female, and 129 male (2 missing data). 139 infants
were born to White British mothers, 95 Pakistani, and 38 other ethnicity (2 missing data).
Mean child age at the completion of diary was 1.51 years.

Parent recorded sleep and wake times for one week night are presented for all infants a@s
by ethnic group in Table 9. Infants fell asleep at 8:28pm on average, woke at 7:35am:\
obtained just over 11 hours of sleep and those who woke did so for just under 20 %tes
Substantial differences were observed by ethnic group, with Pakistani infants co&ncing
sleep on average more than one and a half hours later than White British in , and
waking on average an hour and 10 minutes later. Pakistani infants experi
approximately half an hour less maximum sleep duration at night thanQ: e British infants,
with night waking being of similar duration for those who woke i ight. The interview
data indicate that 24 hour sleep duration did not differ by ethnigity\et 18 months, so this
suggests Pakistani infants obtained more daytime sleep than@\@l e British infants.

»
P
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All

White British

Pakistani

18 months

Sleep onset time (hh:mm)
Wake time (hh:mm)

Max sleep duration (hh:mm)
Night wake duration(hh:mm)

36 months

Sleep onset time (hh:mm)
Wake time (hh:mm)

Max sleep duration (hh:mm)
Night wake duration
(hh:mm)

20:28 (SD 1:19)
07:35 (SD 1:09)
11:04 (SD 1:04)
0:18 (SD 0:23)

20:19 (SD 1:06)
07:31 (SD 1:03)
11:11 (SD 0:53)
0:23 (SD 0:55)

19:43 (SD 0:46)
07:02 (SD 0:54)
11:18 (SD 1:00)
0:17 (SD 0:21)

19:46 (SD 0:49)
07:09 (SD 0:51)
11:24 (SD 0:46)
0:32 (SD 1:11)

21:25(SD 1:09)
08:13 (SD 1:03)
10:45 (SD 1:09)
0:21 (SD 0:30)

21:05 (SD 0:58)

08:07 (SD 1:02) .

N)

0:12 (SD 0:03)2)

11:02 (SD 0:59)

\Q’\$

1.2.3.2 36 month diaries

At 36 months, data were provided for 262 singleton infants: 244 were full-ter

S
®®

3 were

<37 weeks gestation, 5 missing data). 121 were female, 141 were male. L{é fants were
born to White British mothers, 82 to Pakistani mothers, and 40 were o¥%oth¥r ethnicities (1
missing data). Mean child age at the completion of the diary was 3. ars.

*
Overall, children fell asleep at 8:19pm on average, woke at 7: \,)btained 11 hours 11
minutes of sleep and those who woke did so for 23 minut le 9). Substantial
differences are again observed by ethnic group in sleep@gsét and wake times. Sleep onset
time for White British was almost unchanged from 1@ nths but for Pakistani children was
20 minutes earlier, reducing the gap between the £8ups. Wake times were also moved
closer together. Due to the earlier average slee set time Pakistani children at 36 months

experienced increased maximum sleep dur

months. This may reflect reduced day-ti

onset of nursery education at 3 years%a e.

1.2.4 Discussion

We found ethnic differencesy

times for Pakistani infa
Pakistani infants experi
arrangements may
duration. For ex

O

ight time sleeping patterns with later sleep onset and wake
@mared to White British infants at both 18 and 36 months, with
g less maximum sleep duration. Ethnic differences in sleeping
ecting sleep duration or maternal knowledge of infant sleep

, South Asian families tend to practice familial co-sleeping with all

(just over 11 hours) compared with 18
ep opportunities that occur in the UK with the

children shaﬂ@ room for sleep with their parents while White British families practice
separate.s& g arrangements, often with one room per child. Such differences may
therefqke a¥fect maternal knowledge of an infant’s sleep duration such that South Asian
mg&&gﬁay be more likely to be aware of night-wakings. Sleep duration may also be
& d if family members are more frequently disturbed by one another in the night.

1.3 Physical Activity

1.3.1 Introduction
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Low levels of physical activity and high levels of sedentary behaviour are likely to be
important contributing factors to childhood obesity.(g'm The UK national guidelines are for
early years children (aged 0-5 years old) to take part in 180 minutes of physical activity each
day and to minimise sedentary time (being restrained or sitting for extending periods,

except time spent sleeping).m) Recent evidence suggests that UK children in their early

years are not achieving this target“a' ) and are spending high proportions of their time

being sedentary.™ ® |n South Asian adults” and school aged children living in the UK™®
levels of physical activity have been reported to be substantially lower than levels in White
Europeans. Whether these differences emerge in early childhood and whether there are
differences in the possible determinants of physical activity between ethnic groups is $

unknown.
.\@

1.3.2 Methods A
Mothers completed a physical activity and sedentary behaviour questionnaire B{Q 00-PA)
which was validated against accelerometry. For the purpose of validation,
agreement for total physical activity and sedentary behaviour between p
accelerometry were calculated using the technique of Bland and Altm . Daily time spent
in physical activity and sedentary behaviour reported by 709 Whi%@tis and Pakistani
mothers were included in the analysis. Data were excluded frong an®lysis if <5 hours of
physical activity plus sedentary behaviour, or 218 hours of ph x activity plus sedentary

behaviour was reported (n = 361), or if covariable data wé issing (n = 11). Ethnicity was
categorised into White British (n=323) or Pakistani (n = ).
Physical activity and sedentary behaviour data wer sed for normality and were found

to be normally distributed. Differences in physic
were compared between the two ethnic grou ing ANCOVA. Child gender, Index of
Multiple Deprivation (IMD) quintile (1 = mo prived, 5 = least deprived), parity (0, 1, 2, or
3+) and mother’s age were identified&;@ential influences upon physical activity and

actlvity and sedentary behaviour at age 2

sedentary behaviour and thus were i ed as covariates. Mother’s BMI (collected during
pregnancy between 8 and 12 wee as considered as a covariate, however data were
missing from 66 mothers. The %s was run both with and without including mothers
BMI as a covariate, and no sigMffcant influences of mothers BMI was found, thus mother’s
BMI was excluded from tHanaI analysis.

Mothers answere&u ated questions regarding possible determinants of physical
act|V|ty(2°) thes ded questions about parental support, parental restrictions, maternal
attitudes an@ptions, and barriers to physical activity. For each determinant, mothers
were cataf ed into 2 or 3 groups depending on their answer to the question. Differences
betwe group in time spent in physical activity and sedentary behaviour by the
chi Qﬁwere compared using ANCOVA with child gender, IMD quintile, parity, mother’s

. a@ and ethnicity as covariates.

&\Ql'he differences between ethnic groups in possible determinants of physical activity and
sedentary behaviour at 2 years were analysed using ANCOVA controlling for child gender,
IMD quintile, parity and mother’s age. All mothers who answered these questions from the
BiB1000 questionnaire and had covariate data were included in this analysis (total = 1040,
White British = 445, Pakistani=596).
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1.3.3 Results

1.3.3.1 Ethnic differences in physical activity and sedentary behaviour at age 2

Overall, 80.6% of children met the UK national physical activity guidelines of 180 minutes of
physical activity each day. Mean total daily physical activity and sedentary time for the

children reported by the different ethnic groups is displayed in Table 10; there were no
differences between the ethnic groups for any of the variables. There were, however,

significant differences between the ethnic groups in the types of physical and sedentary

activities engaged in. Pakistani mothers reported that their children spent significantly

more time playing actively inside the house, less time playing actively in the garden/yard, in
organised physical activity programmes or walking from place to place (e.g. to local shops),
compared to White British mothers. The Pakistani children spent significantly less time in $
proactive sedentary activities each day (colouring, sitting playing with toys, reading, an \®
sitting listening/singing to music) and engaged in more passive sedentary activity (TV a@A

DVD viewing) each day compared to the White British children (Table 10). K

Table 10. Ethnic differences in daily physical activity and sedentary behavio&ean
minutes per day (SD))

All White Pak| @ ‘P value
(n=710) British
(n =323) .C)

Percentage meeting physical 80.6 % 80.5% \%0.5% 0.6
activity guidelines N\
Total daily physical activity 312 (152) 319@ 305 (147) 0.3
Playing actively inside the house 214 (127) QQ (121) 235(128) <0.001
Playing actively in the garden/yard SQb@ 55 (65) 40 (52) 0.001
Organised physical activity 8&6 29% 10% <0.001

programme (% participating in Q

activity) %
Walking to get from place to pl% 18 (26) 25 (31) 12 (20) <0.001

Total dailysedentarybeh@ipﬁr 243 (137) 257 (131) 230(141) o0.07

Colouring/drawing/d‘q' 18 (28) 21 (25) 16 (31) 0.02
Sitting playing wj ys 88 (87) 100 (88) 78 (84) 0.006
Watching T % 87 (82) 73 (70) 99 (89) <0.001
Playing é{\e computer® 12% 14% 11% 0.02
% p FEIN ating in activity)

\§ listening/singing to music 24 (36) 32 (42) 16 (29) <0.001
'% ding/being read to 21 (27) 29 (34) 14 (18) <0.001

Model is adjusted for: child gender, IMD quintile, parity and mother’s age. P-value for
difference between ethnic groups

® Due to low numbers, this is presented as a percentage of children reported as any ‘playing’

© Queen'’s Printer and Controller of HMSO 2016. This work was produced by Wright et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. 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.

73



74

APPENDIX 1

1.3.3.2 Determinants of physical activity and sedentary behaviour at age 2 and
differences between ethnic groups

Compared to boys, girls took part in significantly less physical activity (327 + 158 versus 297
+ 144 minute per day, p = 0.008) and more sedentary behaviour (230 + 136 versus 253 + 137
minutes per day, p = 0.03). There were no significant differences in child’s physical activity
and sedentary time between IMD quintiles, parity groups, or mothers of different ages
(p>0.05).
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Mothers who reported that the weather, or being too busy, were “never” barriers to their
child’s participation in physical activity reported that their children spent more time each day in
physical activity compared to mothers who reported that these variables were “sometimes” a
barrier to participation (Table 11). There were no other significant associations between
physical activity and any of the other barriers to physical activity. There were differences
between the ethnicities in the reported barriers to children’s physical activity. White British
mothers reported that the cost of child activity clubs (e.g. soccer tots) or leisure facilities (e.g.
swimming pool) was more often a barrier than Pakistani mothers (Table 12). Pakistani mothers
reported that the following were more often barriers compared to White British mothers: the
weather, being busy, worried that their child might get hurt, not able to take them out on$ir
own and no adult to supervise child playing (Table 12). R

Z
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APPENDIX 1

There were no differences in children’s time spent physically active between parents
who supported their children to be physically active every day and those who did not
(Table 12). There were differences between the ethnicities in the support that
parents gave their children to be physically active. White British mothers
encouraged their children to be physically active, participated in physical activity
with their child, and took them to places to be physically active more often than
Pakistani mothers (Table 12).

Parents who restricted their child playing outside “everyday” reported more physical
activity than those who “sometimes” or “never” restricted playing outside (Table $
12). There were no differences in physical activity or sedentary behaviour accorciin@
to how often parents restricted TV viewing. White British mothers restricted thQ\

child’s amount of TV viewing significantly more often than Pakistani mother
however there were no differences between the groups in restrictions up{\ |Idren
playing outside (Table 12).

Ninety six percent of mothers perceived that their children enj ing physically
active and 96% of mothers agreed with the statement “I thin lémportant that my
child is physically active.” Parents who perceived their chi be more active than
their peers (59%) reported more physical activity comp o children who were
similarly active to peers (39%) (Table 11). There w thnic differences in
mothers’ perceptions of their child’s enjoyment o%@al activity or their child’s
physical activity level.

Three quarters of mothers agreed with t&atement “I'think it’s important that my
child doesn’t watch too much TV”, th@ others reported more time in physical
activity and less time sedentary an\' ching TV/DVDs for their child (Table 11)
compared with those who wer&tral. Mothers’ attitudes towards TV viewing
were significantly different betWeen the ethnic groups, with more White British
mothers agreeing that no}&ching too much TV was important for their child
compared to Pakistanh@ ers (Table 12).

1.3.4 Discussio Q
The majority ildren in the BiB1000 cohort at age 2 were meeting the Chief
Medical Offied¥'s guidelines for physical activity of 180 minutes of physical activity
> This is comparable to recent accelerometer derived physical activity
dat&& Canada which reports 73-100% of children aged 3-4 years meeting the 180
s guidelines. (21-23) However it contradicts previous data from the UK where
xy-reports of pre-school children’s physical activity shows low levels of
\Qngagement Y with 3-4 years olds spending on average 120-150 minutes per day in
\Q physical activity and high amounts of time sedentary.( * The discrepancies in
reported physical activity between studies are likely to be due to methodological
differences in measurement which is not standardised for children in the early years.

There were no differences between the ethnic groups in time spent in daily total
physical activity and sedentary behaviour and TV/DVD viewing was high for the
whole group (on average an hour and a half per day). There were however ethnic
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differences in the types of physical and sedentary activities the children engaged in.
White British children were reported to spend longer walking, in organised physical
activity, playing outside and in proactive sedentary behaviours (e.g. being read to)
compared to Pakistani children who spent longer each day playing inside and in
passive sedentary behaviour (watching TV/DVDs). The Pakistani mothers were more
likely to report either being neutral to or disagreed with the statement, “I think it’s
important that my child doesn’t watch too much TV”. Although this attitude
towards sedentary behaviour was not related to time spent in physical activity or
sedentary behaviour in the children at aged 2, it is possible that it could contribute

to the differences in physical activity and sedentary behaviour between ethnic

groups which have been reported later in childhood.™® The differences in times $
spent in different types of activities may be important lifestyle differences as the A‘\Q
children grow up since observational studies have shown that time outdoors @

associated with higher objectively measured physical activity(28 ) and with r
prevalence of overweight. 28 There were other marked differences betwe
ethnicities in possible determinants of physical activity and sedentary b@wour
which may also contribute to the reported differences between e ups later
in childhood.™® These include Pakistani children being less freq %7 restricted in
their TV viewing, having more barriers to physical activity, and@ iving less
frequent support to be physically active from their parent§\

correlate with PA levels in school-aged children.”®?” Time outdoors has also b’ieﬁ

Children whose parents restricted them from spend@we outside everyday were
reported to engage in more physical activity. Thisgayindicate that parenting styles
influence participation in physical activity at a tudies with older children have
reported significant associations between p ing style and physical activity;(30'32)
however there is no consensus regarding‘@ parenting style that best facilitates
engagement in physical activity. Fur ork is required to understand better the
influences of parenting upon child physical activity and sedentary behaviours.
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1.4 Investigation of social and environmental determinants ‘Q@
childhood obesity &Q)

A qualitative exploration into determinants of childhood o Vi

1.4.1 Background Q

What stops us grasping what people are up to is a lack of fami with their

personal imaginative universe!. d\o

*

Obesity is linked to a medically defined anatomical n@rement and used as both a
disease category, “you are obese”, or as risk asse a@ t, “your chances of illness are
greater”(z). Simply bringing these categories intoﬁgnostic or screening protocols
does not mean they enter into lay discours nything other than one of several
factors impacting on self-perception. On tze, and whether it is of concern to an
individual, is not a simple artefact of nostic or risk discourse. In lay discourse it
is structured through a comparati?\r'n asure: am | (or is my baby) overweight in
relation to those around me; a@ological measure, how is my weight compared
to how | was, or even to how, m¥ parent was; and, a socially conditioned measure
which is in part shaped b %wanging) media ideal.®* In considerations of body size
and of eating and exe %e cannot assume that making these areas public issues
has meant they be@e something that is recognised as personal troubles.®

*

1.4.2 Evide@- existing qualitative literature
A systemat iew of qualitative studies'® reports a literature where parents

attitud eeding their young children reflect a belief that the child is “picky”,

“fu 0 difficult”, “always seeming hungry”, and so on. Family dynamics, both

o) %en the parents and with other family members, also shape attitudes and
b&haviour. Different attitudes to being a parent, and different sets of knowledge

’\%bout the desirable and the possible, both in terms of what healthy behaviour is and

&\Q about what can and should be encouraged and supported, are also reported.
Looking beyond the family, there are extra-familial influences including from friends,
neighbourhoods, and the environment in which the family is living. There is also an
influence that is attributed to the type and amount of resources available for the
family. Intergenerational influences on parental health beliefs and knowledge
suggest that health promotion strategies may be more effective if directed at the
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wider family, rather than parents alone. Significantly, many parents believed
strategies to promote healthy weight should start early in a child’s life. This study
summarises the range of relevant influences by using a “socio-ecological model”
where individual, interpersonal, community, organisational and societal levels
interact in complex ways to impact on parental perceptions about healthy
behaviours for preventing child overweight.

In addition to this systematic review there is other qualitative evidence that points

to the importance of intergenerational influences, specifically grandmothers. This

seems particularly evident in understanding what constitutes an appropriate size for

a “healthy baby”, big babies are seen as healthy babies”"®). . ®$
\

A systematic review of lay (mostly parental) views about infant size and growth ®
found that perceptions about what was a healthy size and healthy rate of growth\
were arrived at via comparison with what was considered by parents to be al;
parents valued their child being like everyone else. There was recognition

infants will differ in size, and differences in parental size, feeding practi% or the
presence of specific “medical” reasons why an infant was a differe@e ere
invoked as explanations. If these explanations were not availablg, ahd parents
thought their child was different to others, they were likely to é\p'ess concerns. The
idea of the normal is gathered from various sources; a strdi rward comparison
with other infants they see, conversations with heaIth@s ionals especially
around growth charts (where parents want reassura eir infant is normal) and
comparison with social signifiers of normality likedafart clothes sizes. Lucas et al®, in
this review, do wonder about the impact of co changes; “The value placed by

parents on being like everyone else has imp ons for health promotion messages.
If trends in infant size continue towards @@ter fatness, “being normal” will include
infants who are fatter than those in t st”,

A study on initiating and then s :ﬁng exclusive breastfeeding in South Asian
women found that a clinic ba eer support worker did not significantly increase
breastfeeding. In consideﬁ@ e difficulties of shaping appropriate, acceptable and
effective interventions as noted that there is an absence of evidence about
variations in the e%@eness of interventions according to ethnicity, socioeconomic
status or an intepgedion of both™®. At the very least we cannot assume that
intervention ned to be appropriate for low income families will be appropriate
for low in& outh Asian families, and vice versa.

As \N@s seeking to illuminate parental perceptions there are some qualitative
Stadies that have provided evidence of the way that Asian women are stereotyped
\@%rofessionals who use “Asian family” as a metonym of “supportive and
eIpfuI”(“). Such discourse is a short step away from legitimising an approach to
service development that builds on an assumption that little is needed because they
“look after their own” *?, or paradoxically identifies health problems in Asian
communities as a manifestation of cultural practices. (3]
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Pocock et al’s review'® uses a socio-ecological approachm’ Blto capture the range of

influences that are relevant to childhood obesity prevention. There are areas that
are best understood in terms of individual influence, interpersonal, community,
organisational and societal zones. (Bronfenbrenner uses the terminology of micro,
meso, exo and macro systems and also uses the dimension of time; a
chronosystem'*® see figure 3). For example a child’s personality and mood will have
an influence on food preferences. So too will parental choices and peer influences,
which in turn are shaped by media and marketing. If the child spends time in day-
care then organisational choices also determine some food intake. (A survey in 2010
reported that the average toddler typically has almost 30% of their meals provided
by people other than their parents (typically grandparents, child minders and . @
nurseries) (16)). All of these influences will change over time. An intervention in ang\
one zone is only likely to succeed if other zones support it. It is not likely to 5{@
if one wishes to act in one zone on behaviour/choices that are determined{1

another. @
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Figure 3: Bronfenbrenner Ecological Theory(15)

Dimension of e \\O

Our concern is focussed on early feeding practices in the‘xeiext of a population
where half the parents are of South Asian origin (pre ntly Pakistani). This

prompts some modification/addition to the Bronf ner schema. In Bradford’s
Pakistani households (when compared to WhiteBritfsh families) less mothers have
had a formal involvement in the work-force; live in extended family

households; many have grown up in Pakis@ oving to the UK after their school
years; most have an active engagement\yith their Mosque, a place not just for
spiritual sustenance but a focus for ly advice and for socialising(”). These
factors suggest that attitudes an tices developed in Pakistan may have
considerable salience — for'egp around cooking styles/materials used and

around perceptions of wha desirable (and healthy) size for babies.

1.4.3 Method

45 mothers wh onsented to be in the Born in Bradford study were contacted
by letter whengdir baby was about 3 months old. The procedure for choosing who
to invite to@ e study involved purposive sampling, using data from the baseline
questio@ . Eight categories were identified (see Table 13).
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Table 13. Purposive sampling categories

Mothers of Pakistani Origin

White mothers

a first baby where mother has a high BMI

a first baby where mother has a high BMI

a first baby where mother has a normal
BMI

a first baby where mother has a normal
BMI

with other children

with other children

living with extended family

living in a nuclear family

Mothers in all the purposive sampling categories were recruited and in total 14

N

mothers were interviewed. Interviews were scheduled so that the baby was arouc@
4 months old with the expectation that the focus of the interview would be A

breastfeeding and weaning.

Table 14. Details of interviews

S
\
)

Mothers seen when baby was between 3 and 5.5 months old

3 not recorded, 11 recorded

QY)

All interviews conducted in English except 1 in Mirpuri (baby\}a ernal grandmother

in interview also. This interview was not recorded)

h

Who was interviewed

oy

There was at least one mother in each of the puﬁ(sﬁmpling categories.

2 interviews had fathers there who talked, and

didn’t talk. 1 Grandmother.

5 white British mothers — 9 Pakistani. @

hers where father was there but

For 5 mothers it was their 1% babyQﬁte and 2 Pakistani mothers)

\"0

o)
The study involved visits to pari
minutes and one hour. Wj

recorded and subseq

ants’ homes. Interviews lasted between 15
e participants consent the interview was tape
ranscribed and translated where necessary. In five of

the interviews a hut{n /partner or relative was present.

The research

MNeach interview, sought to elicit the interviewee's responses in

three area
\@joes the interviewee believe is a healthy diet for the baby, what does a

s\Qealthy baby look like?

staff?

Who in the family makes choices about diet for the baby, are these choices

influenced by advice from professionals eg Health Visitor or Children's Centre

3. How far does the interviewee feel able to make decisions regarding the

baby?
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The full discussion guide can be found in appendix 2.1. Ethics approval was given by
Bradford NHS Research Ethics Committee.

1.4.6 Data analysis

Transcripts were independently coded by both authors. Analysis sought to identify
emerging themes using a thematic narrative approach(lg). Deviant cases were noted
and analysed.

1.4.7 Results

The emerging themes differed from the intentions of the interview, described above. $
There was a preoccupation with sources of advice and support and with decisions @
about initiating and sustaining breastfeeding, with an allied concern about weaning

Not surprisingly there was some overlap between these themes. There was also @
considerable shared ground between White and Pakistani mothers. Mothers &
expressed some anxiety about very underweight babies but a concern with @

being overweight was not strongly evident, “it’s a problem for the futur issue

with older children”. If they think the child is underweight then they m ncourage

them to eat “even if they are not hungry”. For younger children \A@ight be

overweight the expectation (hope) was that “they will grow o \f'it' and with older
children the problem was seen as a cosmetic rather than pri Ay a health concern.

The context also reflected a sense of mothers having b s where many

demands were made upon them. There is unlikely to Re\g¥ich time to prepare food

and food can prove a valuable reward or distraction,@r aps augmented with TV

time. @Q

1.4.8 Initiating and sustaining breastfeei@
Although Mothers were interviewed w@ abies were between three and five and

half months old there were only tw @ite Mothers and one Pakistani Mother still
breastfeeding. Half of the others_ha¥l tried, averaging between a week and 10 days,
then stopped. The most com %nswer as to why they had stopped was, “baby
was not getting enough fo& well as baby led reasons another common
response was, “I tried byegst'feeding but | gave up. It’s better now that I’'m not doing
it, for me | get sleep, @ aby | know what baby gets”.

For some the cru@ctor was support; “My husband was off (work) for a couple of
weeks and | go of support, | felt | could give baby 100% and it gradually got
easier and @"

O
For t@/ho had not breastfed the importance of decisions arrived at either during
pregnancy, or very soon after birth, was stressed. A decision not to breastfeed,
\qk( d at before the birth, is unlikely to be changed; “I didn’t give it to my first
& aughter so | won’t give it to her — I’'m scared. I've never tried it”. Some Mothers had
tried, “I tried it with my first, it didn’t work, so didn’t want to try again.”

Some Mothers were conflicted, they wanted to try; “When | went into labour they
put them fluids on and...l asked the midwife if | can give it to her and she was saying
‘oh you have got them fluids inside you so you can’t give it to her’. From then |
started to give bottles and | thought it was best for her to just start giving her bottles
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instead of my own.” Another Mother said; “Labour was induced, and baby and me
were very sleepy, he wasn’t latching on”.

A feature of many accounts (and considered in more detail below) was a sense of
conflicting advice; “We were getting different advice (from hospital staff) which |
found very worrying”. “l was concerned he wasn’t taking enough. Family members
said, ‘maybe you are not producing enough, you might need to bottle feed.””

But some Mothers reported no sense of being conflicted. One 18 year old white

mother, living with her partner and their first baby, gives baby formula and food

“from jars”. She wasn’t sure what the fuss was about; “l do what’s easiest, it’s easy $
this. I've no worries, no concerns”. (This was the interview that took 15 minutes!) « @
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1.4.9 Weaning

Most Mothers interviewed were weaning already, often starting at around 4

months. They were using baby rice or food from “jars”. Some Mothers reported they

were also cooking their own food for baby. Pakistani Mothers were less prepared to

say what they fed babies. Those who did discuss this described giving lentils and

spices early on after weaning, “baby is not just given sweet food”. Mothers talked of

getting them used to a Pakistani diet: at weaning they get baby rice but the intention

is to move as soon as possible to what the rest of the family eat, via jar foods and

puree fruits. Some Mothers had heard from health visitors ideas about baby-led

weaning, but none reported trying this. $

Mothers were aware that there was guidance from health visitors about the correct A‘\Q
time to wean. But there was a common complaint from those with older children @

that they had been told something different with this baby than they had heard \

before. They report the Health Visitor as saying 5 or 6 months, but the previ

guidelines said 4 months. e

There were stories about difficulties in both starting weaning and 'n@&ng it.
“When she was about 4 months | tried giving her cereal....but I'wg stpped and put
her back on milk”. One mother said her baby was now five anéﬁlf months and
she would have started weaning at about 4 months but di ecause of the
guidelines she had been told about. But she feared ba%@s ot getting enough

sleep. 6

The importance of what were seen as particularites of the child were reported. The
child played an active part in food choices a t all children were the same. This
one might be “a picky eater”, or “not Iike\@rcise". Having more than one child
created problems if their needs were \vdifferent, and there was a wish to
reconcile their preferences and sc)&s.

1.4.10 Sources of advice and ort
There were two strong, arﬁ@terrelated, themes here; the importance of consistent
advice was frequently @rted, as was the many sources of advice that were

available. ;\3

This Mother’&cion was to breastfeed, “we were getting different advice (in
hospital) Q he day staff and getting different advice from the night staff about
breast(@g and what to do and how to feed him, so that initially was quite
wor, .” The same challenge of reconciling different advice also applied to
.w%ni g, “My Mother wanted me to wean at 4 months but the health visitor said
& ..it’s confusing really when you go on the internet people start at 4 months.”

One of the challenges of getting consistent advice was the wide range of sources of
voices a new Mother heard. One reported getting advice from her Mother, her sister
and her sisters friends, “all with kids”, from a nursery nurse at a health centre where
her GP was based, from one midwife at the birth and then from three different ones
after the birth, and from health visitors, “I just think the health visitor sometimes is
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very sketchy on the information they give you”. Most Mothers just wanted Health
Visitors to tell them “if baby was OK”. This was reported in relation to discussion

about centile charts in the “Red Book”. Two Mothers understood them, one was a
nurse and one a dental nurse. All the others said they didn’t know what they were.

The Internet was commonly reported as a place to get information and advice, not

just specific sites like MumsNet (http://www.mumsnet.com/) but by putting
concerns/symptoms into Google to come up with suggestions as to what to do.

There were two characteristic times/reasons to look to the internet; when baby had

a problem that they were concerned about, for example if he/she appeared unwell,

or when, more generally, they were not sure what to do, perhaps they had heard $
different views. There was also some sense that the internet was used to find adv t@

that supported things they wanted to do anyway! &Q
Many attend groups for Mothers and toddlers at local venues (not just en’s
Centres). They compare their babies, looking at weight now as compa 0 weight

at birth. Discussions are not just a simple comparison of size for ag%)ut of how
much a baby has grown. While there was some sense that “c x@ bies are
healthier” and comparisons can cause concern, sometimes ctors can be
reassuring; “he’s not bigger than the others.. ..but he’s m s\fﬂert than general

babies his age”. \

Our interviews reinforce the importance of influ%Q'of grandmothers, and of aunts
— many of our mothers live with extended fa Loads of people, like my mother-
in-law, have complained that she has gongrmght weak, because their babies are
more massive than my daughter. Now other-in-law is saying, ‘give her milk till
she gets better’, and then I'll start d&@baby food.”

Family give advice and supporgghey may also be seen as a problem. Mothers can

experience Dads as undermging, “he just sits in front of the TV with them”. Likewise

Grandparents, “they givefﬁ:hildren anything”.

1.4.11 Discussion

These qualita erviews have provided data that is consistent with that

previously r E\ted in the literature. Parental perceptions are developed through

interacti@h a range of sources of influence including family, friends and health

proféQ he internet is of increasing prominence as a source of information.
not a clear hierarchy of influence.

*

}rceptlons and actions are mediated through interaction with the child/baby. They
\Q constltute empirical knowledge, learnt from this experience. The empirical
& knowledge gained from one’s own previous children is an important influence.

The idea of an ecosystem, (developed by Bronfenbrenner'*and supported in reviews
of qualitative research) is a useful way to identify the many different zones of
influence on family practices regarding infant feeding and attitudes to infant size.
The exo-system might define a public problem (say being overweight, or eating
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“junk” food) but if this isn’t reinforced by the meso and micro-systems it doesn’t

become a personal concern. We have a glimpse that, while there are many shared

experiences between White British and Pakistani families, there are different

degrees of influence from various parts of the ecosystem that are more salient for

the latter. One of these is a chrono-system that is still shaped by experiences of

migration and attitudes and practices from the counties of origin. A more widely

shared chrono-system idea that bigger (“bonnie”) babies are healthier, and a

resistance to seeing rates of weight gain in infancy as a pathology prevents the exo-

system breaking through the complex webs of meaning that surround it, and that it

surrounds, to effect a change in the person. $

.\Q)

1.5 A mealtime observation study: obesity, ethnicity and observeé

maternal feeding styles K&
1.5.1 Background

Research is consistent in the finding that infants who have an obes @ent are at an
increased risk of obesity in childhood and adulthood. It has beem@ ted that
parental obesity more than doubles the risk of adult obesity a g both obese and

non-obese children of less than 10 years of age.(lg) More ré y, it was reported
that having an obese parent increases the likelihood tha\Qn d will be obese 4-5

fold.® 1)

While there is a recognised large genetic comp@ to weight variation, the shared
family environment is also a potentially imp@ contributor to the heritability of
obesity. Itis parents who predominantly\@ermine the availability of foods for their
children including what, how and wh ’Specific foods are available. Parents serve as
role models, socializing children to@food choices, eating habits and feeding
behaviours, as well as providingexamples for attitudes and coping skills and setting
standards for perfection and a&%tance. Parents are also important determiners of
the social contexts in whi dren eat, including the emotional tone of different
eating occasions which@ be influenced by general parental styles and family

context. ;\30

General pareptiQ8sstyles have been summarized as two dimensions comprising
control/de% ingness and warmth/responsiveness.(ZL 22 These independent

dimengb@ ield four different parenting styles: authoritarian, authoritative,
pe \’e and uninvolved parenting. The applicability of these typologies to non-
stSh groups has been challenged. For example, Chao?® believes that
v%mritarian control is not a valid construct when applied to Chinese, and more
& roadly Asian, parenting. Control and restrictiveness that are characteristic of these
families reflect a different set of underlying beliefs than those of European-
Americans.

Within western culture, control and strictness tends to have negative connotations
and are equated with domination, which may explain the negative outcomes
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associated with high parental control. In contrast, within East Asian culture control is
reflected in devotion to parents, the importance of education, respect for authority,
and emotional restraint.*" It could be argued that parenting typologies originally
developed with American samples cannot be translated to other cultures, but
instead reflect their socio-cultural contexts and underlying beliefs and ideas. There is
certainly an absence of research regarding parenting styles of South Asian families,
especially those living in the UK.

International studies regarding ethnicity and feeding practices are similarly limited;

Asian populations are rarely included. In contrast, studies of feeding practices
relating to parental or child obesity are increasing although it is difficult to determine

consistency in outcome.

A\Q’$

Observational studies have some advantages over retrospective questionnaire @
assessments but are more labour intensive and time consuming. Few have n

directed at very young children and none have involved non-white fa
Accordingly, the present study aimed to explore the influence of two f,
maternal weight and ethnicity, on mealtime interactions. Specifica

mili

o

ther the

he UK.

’

meal structures and mealtime interactions of mothers categoris&' obese, and

their children, were different to healthy weight mothers; an
difference between South Asian and non-Asian mothers jn
mealtime interactions with their children.

1.5.2 Methods
1.5.2.1 Participants

The present study recruited participants fr
when their child was both 18-months

they were eligible for the study on t
was to recruit 40 mother-child dya@

NO))
O

inics that BiB1000 mothers attended

ther there was a
eal structures and

ears old. Mothers were contacted if

The participant recruitment f@ can be seen in figure 4.

Figure 4: Participant@ment flow

>
@

38 obese

.\O

125 mothers
consentedto be
contacted

@ s of BMI (>30) and ethnicity. The intention

BMIZ 30

23 obese
non-Asian

3 unable to contact

6 did notconsentto
participate

12 consented
{2 notcontacted)

15 obese
Asian
1 unable to contact
—

4 did notconsentto

participate

10 consented
—
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In total, 38 mothers took part in the study. Six of the South Asian mothers were
born in Pakistan (three were obese and three were healthy weight) and one in Iran.
Fifteen mothers identified themselves as Pakistani and two as Indian. Of the
children there were more boys than girls in the total sample (24 vs 14).

The study was given favourable ethical review by the South Yorkshire Research
Ethics Committee.

1.5.2.2 Meal observation

Mothers were asked to prepare an ordinary meal for their child on the day of the

observation; neither the child’s favourite meal, nor something that they had not $
tried before or that they disliked. A typical meal was recorded in the participant’s ‘\®
home when the child was between 18 and 27 months old. All participants were

provided with a copy of the mealtime recording on DVD and thanked, in writing, f @

participating in the study. é

All recorded mealtimes were analysed using the Mealtime Observation Q%ule:
MO0S%®), a coding system that originates from the Positive Parenting PkQg (known
as Triple P), a copy of the coding schedule can be found in appendiiﬁg The MOS
covers a wide range of parental and child behaviours and can b d without the
need for extensive observer training. The length of meal tj each mother-
infant dyad was noted. Using the recordings, mothers’ ants’ verbal and
nonverbal behaviour was coded in 10-second interval aviour categories were
scored for their presence in a particular 10-second ir@val, but not for the
frequency of occurrence. There are sixteen cateﬁes of parent behaviour in the
MOS (nine positive, six negative and no inter 23 A further eighteen
categories relate specifically to child behgyi (seven positive, eleven negative).

The MOS has a good inter-rater reIia@with a mean of 0.83 obtained for parent
behaviour (range 0.71 — 0.99) and QO for child behaviour (range = 0.50 — 0.99).(26)

1.5.2.3 Questionnaires (b

Parents completed 3 quest®nnaire assessments when their child was approximately
hese were:

eding styles questionnaire, which categorises caregivers into
, authoritarian, indulgent and uninvolved child feeding styles,
acco to levels of demandingness and responsiveness.?”’

{@&a enting practices questionnaire (Growing up in Australia Wave 1)

ssing three dimensions: self-efficacy, warmth and hostility.
‘\ he infant characteristics questionnaire assessing four factors: adaptability,
. % fussiness/difficultness, dullness and predictability.(zs)
&\an addition, the following demographic information was available from the BiB
database: mother’s country of birth, education status, current household structure,
home postcode (for index of multiple deprivation 2010, IMD score).
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1.5.2.4 Data analysis

Mealtimes where the mother and child spoke in Punjabi or Urdu (or in one case
Arabic) were translated before the recordings were analysed. To ensure reliability of
coding, two additional raters coded four mealtime recordings each; one selected
from each of the participant groups. Two of these recordings were the same and
therefore coded by all three raters. Inter-rater reliability was established by
computing intra-class correlations. The mean intra-class correlation for three raters
was 0.86 and for two raters was 0.83, indicating high levels of agreement.

Two-way between groups Analyses of Variance (with mother’s age, child’s age and

IMD 2010 scores as covariates) tested whether there were differences in the $
mealtime interactions of obese and healthy weight mothers and the South Asian an @
non-South Asian mothers. A

1.5.3 Results Kﬁg
1.5.3.1 Participant characteristics

Table 15 summarizes the characteristics of the mothers and their chj @1 who took
part in the study. Overall, the mean age of the mothers was 29yr 8 d the mean
age of the children was 1yr 9m. There was no significant diffe @ between the
groups in terms of mothers’ or children’s age, or IMD 2010 (ﬁ'& There were ten
mothers in the sample who were ranked as living in tbe@@j deprived decile in

England. \Q\

Table 15. Mean (SD) and range of final sample @}cteristics

South Asian South A5| “Non-South Non-South
obese heaItI@ Asian obese  Asian healthy
(N=10) (N=10) weight
(N=10)
Mother’s BMI 35.8 6\ 22.9 34.1 21.6
(4.9) Q (2.7) (4.7) (1.4)
300-4%%  19.0-25.0 30.2-43.7 18.9-23.4
Mother’s age (% 27.6 311 28.8
(years) Q§ (4.6) (5.5) (6.3)
O 20-38 21-33 25-43 18-39
Child’s age Q 2.0 1.9 1.8 1.7
(years)@ (0.1) (0.2) (0.3) (0.3)
1.5-23 16-2.1 15-23 15-1.9
@ 36.9 31.1 29.8 39.2
N (17.6) (9.9) (18.0) (19.4)
‘\% IMD Ranking® 23.6 26.3 34.6 25.9

,QQ (19.4) (13.2) (26.6) (24.6)

®Areas are ranked from least deprived to most deprived on seven different
dimensions of deprivation and an overall composite measure of multiple
deprivation. Higher scores = more deprivation.
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1.5.3.2 Organisation and environmental context of the mealtime

In total, six breakfasts, twenty-six lunches and six dinners were recorded. The
majority of mothers felt that the recorded mealtime was typical, in that their child’s
behaviour was not much different to usual. Fifty per cent or more of mealtimes
involved the provision of some fruit or vegetables. The mothers in the non-Asian
healthy weight group supplied fruit or vegetables most frequently (70%). The
number of children who ate their meal with no one else eating at the same time was
comparable across all four groups. There was a tendency for non-Asian mothers to
seat their child in a high chair or booster seat more than South Asian mothers.

South Asian mothers presented food more times to their child compared to non- $
Asian mothers (F (1,31) = 4.15, p<0.05). There was no effect of weight status or ‘\®
interaction (F(1,31) = 0.57, p=0.46). However, the interaction effect was statisticall

significant. Meal duration showed a significant interaction between maternal wei&@

and ethnicity (F(1,31) = 7.68, p=0.009) and was shortest for the children whos

mothers were South Asian and healthy weight and longest for the childre e

mother was non-Asian and healthy weight. This pattern only occurred i ealthy

weight groups. The speed at which the child ate was comparable aanS four

groups. \

X
1.5.3.3 Positive parent behaviours . 0
Overall, there was significantly less positive mother—chik@ﬂaviour in the mealtimes
of the South Asian mothers compared with the non-Asj others (F(1,31) = 10.91,
p=0.002; Table 16). South. Asian mothers also used @ltive eating comments
significantly less frequently than non-Asian mot (F(1,31) = 16.16, p<0.001). They
displayed significantly less positive social att n towards their children (F(1,31) =
6.04, p=0.02). There was no difference i | praise or in positive contact.

The only effect of maternal weight ’\tﬁat obese mothers made more positive
comments than normal weight m rs (F(1,31) = 10.25, p=0.003). There were no
significant interaction effects c@ny of these measures.

Table 16. Mean (SD) ;rggage of mealtime intervals that mother’s positive
behaviours occur;eh
sQ}ﬁfh Asian South Asian Non-South Non-South

@% obese healthy Asian obese  Asian healthy
é (N=10) weight (N=10) weight

R (N=8) (N=10)
To’c{p\'sitive 75.9 61.4 87.6 89.0
. aviours (19.5) (20.8) (9.5) (8.5)
@ositive eating 23.3 10.3 36.9 25.9
& comment (13.0) (8.1) (7.0) (10.9)
Positive social 18.1 23.9 28.7 37.8
attention (14.5) (12.0) (9.6) (16.3)
Praise 10.5 6.6 7.0 11.5
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(11.7) (3.9) (5.1) (11.6)
Positive 16.5 12.5 4.9 4.6
contact (30.6) (10.6) (3.7) (2.1)

1.5.3.4 Negative parent behaviours

South Asian mothers displayed significantly more negative parenting during the
mealtimes than non-Asian mothers (F(1,31) = 5.58, p=0.03; Table 17). A main effect
for weight status (F(1,31) = 8.84, p=0.01) indicated that healthy weight mothers
showed more negative parenting behaviours than obese mothers. All three
covariates were significant in this analysis. There were weak and non-significant ,
negative correlations between negative parenting behaviours and mother’s ageqx
deprivation score. There was a significant correlation with child’s age (r(36)= @7
p=0.016) indicating more negative parenting behaviours in older chlldrenK
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Table 17. Mean (SD) percentage of mealtime intervals that mother’s negative
behaviours occurred

South Asian South Asian Non-South Non-South
obese healthy Asian obese  Asian healthy
(N=10) weight (N=10) weight
(N=8) (N=10)
Total negative 124 28.8 7.8 7.3
behaviours (12.1) (23.4) (9.3) (8.0)
Negative 3.0 5.1 4.9 1.7 $
eating (3.0) (6.1) (10.7) (3.7) . @
comment N\
Negative 0.1 3.5 0.0 0.0 &Q)
contact (0.3) (6.0) (0.0) (0.0) A(
4N
1.5.3.5 Positive child behaviours @
There were no differences in total positive child behaviour during megltitngs by

ethnicity or weight status (Table 18). Children with South Asian m\ s did show
higher levels of engaged activity (F(1,31) = 6.83, p=0.01). But thg¥¢ children took
fewer independent self-bites (F(1,31) = 5.44, p=0.026) and‘t ere fewer
intervals coded as appropriate verbal interactions (F(1, ~14, p=0.008). There
were no differences on other measures or of maternal@Q—x

Table 18. Mean (SD) percentage of mealtime in@%that child’s positive

behaviours occurred y
South Asian Sout%@@(’ Non-South Non-South Asian
obese a Asian obese healthy weight
(N=10) fght (N=10) (N=10)
(‘\ N=8)
Total positive 71.2 % 51.6 71.1 80.3
behaviours ( (29.2) (19.3) (15.2)
Child’s food 0. 10.5 7.7 15.6
preparation 1.7) (10.6) (7.0) (11.2)
Self bites Q 14.5 16.0 25.9 329
(b' (12.8) (17.1) (14.4) (20.6)
Prompted{{ S 17.8 12.2 9.3 8.3
5\0 (12.5) (11.7) (8.9) (9.2)
Ené@ activity 15.2 12.7 10.3 10.0
»\@ (13.3) (11.9) (6.4) (5.0)
&\Q‘\ppropriate 6.5 3.9 10.7 10.8
verbal behaviour (6.3) (5.0) (5.4) (7.8)

1.5.3.6 Negative child behaviours
Children with South Asian mothers demonstrated marginally greater levels of
negative behaviours during mealtimes (F(1,31) = 4.01, p=0.054) and there was a
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main effect of ethnicity on time away from the table (F(1,31) = 5.10, p = 0.03; Table
19). The group of children who had healthy weight South Asian mothers showed the
greatest frequency of these negative behaviours (as indicated by significant
interaction effects). Note that children’s age was a significant covariate indicating
that older children spent more time away from the table (r(36) = 0.637, p
<0.001).There were no effects of maternal weight on these measures.

Table 19. Mean (SD) percentage of mealtime intervals that child’s negative
behaviours occurred

South Asian South Asian Non-South Non-South Asian
obese healthy weight Asian obese healthy weight
(N=10) (N=8) (N=10) (N=10) , o
Total negative 29.7 48.4 25.9 20.4 Q\‘)
behaviours (20.5) (29.2) (12.3) (14£®
Non- 1.8 5.9 2.6 .
compliance (1.7) (6.8) (4.7) )
Leave the 0.4 22.1 6.1 @05
table (1.4) (32.2) (13.2) (0.9)
Food refusal 8.6 9.2 5.2 \O 5.5
(9.2) (4.5) (4.(»“' (9.7)
1.5.3.7 Questionnaire measures * @

d that obese mothers
mothers (F(1,31) = 6.83,
there were no differences

Scores on the caregivers feeding style questionnaire.
were significantly less demanding than healthy wej
p=0.014). There was no main effect of ethnici
between the groups on reported responsiy, . In terms of overall parenting style
obese mothers were most likely to repo g indulgent parenting (N = 13/20). In
contrast, healthy weight mothers we?@ost likely to report using an authoritarian
parenting style (N = 10/18).
O

The parenting practices qu io%aire showed South Asian mothers to score lower
on warmth of parenting on-South Asian mothers (F(1,31) = 5.52, p=0.026).
There were no effects aternal weight or any differences in the measure of
hostility.

)
Finally, anal \f the responses to the infant characteristics questionnaire revealed
no group ences.

™ ethnicity on the mealtimes interactions with young children. The following are
’\ the main learning points taken from this study that are considered relevant for an
& intervention directed at young childrens’ mealtime interactions.

First, there was no evidence of maladaptive parenting in the mealtimes organised by

obese mothers. Indeed, they used fewer negative parenting behaviours than
healthy weight mothers and used a greater number of positive eating comments
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during mealtimes. The children of obese mothers did not behave in a different way
to the children of healthy weight mothers.

Second, many more differences were observed between the mealtimes of South
Asian mothers and non-South Asian mothers. We found: there were differences in
the physical organisation of mealtimes. For example, more of the South Asian
mothers did not seat their child in a chair or use a table for their child’s mealtime;
South Asian mothers made fewer positive eating comments and spent less time
during the mealtimes providing positive social attention; South Asian mothers

showed a greater number of negative specific instructions than non-South Asian
mothers; there were greater levels of negative child behaviour in the children of $
South Asian mothers; and South Asian mothers presented food to their child a ‘\®

greater number of times during a meal. This is consistent with the observation that
their children demonstrated less independent eating. Overall, the results indicate&g
that South Asian mothers exert a different type of control during mealtimes witﬁ
their children by giving a greater number of specific and clear direct instructi

This may be in response to more challenging behaviour of their chiIdrenQ

Third, there were some inconsistencies between self-report and oBS@ational
measures related to parenting. This may not be surprising give t the
questionnaire measures related to overall parenting while t ervation focused
on a single meal and that the questionnaire refers to w dren are 6 months of
age and the meal-time observation is when the childr older. However,
guestionnaire responses showed obese mothers we@nore likely categorised as
indulgent parents and non-obese mothers autho@'ian. South Asian mothers
scored lower on warmth in their parenting p@@es.

Fourth, age (but not deprivation) influ @mealtime interactions. For example,
younger mothers had more positive lg{sfcal contact with their children, regardless
of weight status or ethnicity. In ad8thn, older children demonstrated increased
levels of non-compliance and&t more time away from the meal table.

General discussion and m:sions: investigation of social and environmental
determinants of childijqod obesity
*

This section re on four discreet studies adopting different methodologies, and
collecting d m four different groups, to explore the context and circumstances
in which hoices are made. In the first study interviews with mothers with small
babie aled the relational nature of a social life within which they were making
deti s about infant feeding. They receive advice from many different sources,
. within their own family, from friends and neighbours, from a range of
ofessionals and, increasingly, from sources they explore themselves on the

& Internet. They often experience the information they receive as contradictory. It
appears that perceptions about appropriate size for infants and children, and
concerns about rates of growth, are linked to parents concerns that their baby/child
was “like others” of the same age. While the experience of having a new baby

© Queen'’s Printer and Controller of HMSO 2016. This work was produced by Wright et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. 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



APPENDIX 1

produces demands that are similar for White and South Asian parents, the
configuration of influences they operate within differs.

The rapid rise in the prevalence of childhood obesity has stimulated research on
early parent feeding styles. The study of 38 mother-child dyads reported here
recorded during a typical mealtime indicates that mothers of different ethnicities,
living within the same geographical region, can demonstrate different parenting
behaviours when feeding their toddlers. It has also revealed important differences in
the frequency of positive and negative parenting strategies within, and between,
groups that require further exploration.

The third study kept our focus on the home. Key food and drink items were noted @
100 homes of BiB participants (97 full data sets were collected) with White Briti

and Pakistani families about equally represented in the sample. There did not ar
to be a relationship between food availability and maternal weight status bQ there
were differences by ethnicity, for example Pakistani participants had t imes the
number of sweetened drinks in the home when compared to white Wes. Key
findings included that although the majority of homes have at legsf 1%ype of fruit or
vegetable available to them, there was variability in the amouﬁ\' tinned/frozen
fruits and vegetables were less common. Homes of Pakista sﬁnc;others tended to
have a greater availability of fresh fruits than those of W, ritish mothers; but
also had significantly higher amounts of sugar sweet@ everages.

The fourth study shifted the focus from the indi\@lal account and the observation

of family behaviour to consider the environ in which families are making their
choices about food. Is proximity to food ts which sell food high in saturated fat
associated with deprivation, weight nd ethnicity? Food outlets were mapped

in specific areas of the city, and “ng ith information on 1198 women within the
Born in Bradford study. There w rong association between deprivation and fast
food outlet density, with poor8¢ areas having higher density; but there was a
negative association betwe@BMl and fast food outlet density for South Asians. This
study showed the ric@hat can be obtained from looking in close detail at what
sorts of food are available; but it also highlighted the need to consider how
individuals ma‘ke&es within their neighbourhood.

The results these studies have the following implications for the development
of a chil d obesity prevention intervention:

1 rstandings are arrived at, and choices are made, in the context of many
‘o&rlinked systems of influence. Targeting only one has the potential that any
. % change is undermined by alternative influences. Interventions should target the
\Q social nature of choices that impact on obesity and seek to achieve either system
& wide changes, changes in the immediate systems that surround the individual or
enhanced confidence in individual agency on the part of parents. For example an
educational intervention would need not only to offer culturally sensitive
information in a way that is experienced as authoritative but it ought to be

accompanied by enhancing the ability of the parent to make choices. This is more
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likely if the intervention could be delivered to a group who could act as a peer
support group.

1) Intervention effectiveness will be enhanced if practitioners know which
components of parenting to target within a culturally sensitive context. Parenting
styles vary according to ethnicity and those practices that might constitute
targets for intervention in one group would not be applicable to another, or at
least would not be of equal salience. This is an argument for bespoke $

interventions to impact on parenting styles that reflect ethnic variations. R @

3) Seeking to change food and drink consumption should focus on: a) promoting &Q
availability and quantity of all types of fruits and vegetables(e.g. encouraging K
purchase of tinned/frozen fruit in addition to fresh fruit); b) reducing purch
crisps and biscuits (which were both available in over 80% of homes); c)&raging
purchase of sweetened beverages, especially within homes of Pakistgai M&thers (in
which 85% of homes had at least one type of sweetened bevera eX@able; d)
promoting the availability of a greater variety of fruits and vegeéﬁs.

4) Living in close proximity (500m) to a fast food outlet w@@mmonplace in the
Bradford wards that were studied. This degree of proxi was observed in 95%
participants. This should be considered when applic@ns for further food outlets

are made.
)

There are some limitations. Each of the fQQJQ!dies focus on children of different
ages and so do not build up a compositg pidture of a particular child’s world. While
each of the studies refer to a wide li hxtwe they do not have a wide range of
sources to draw on where the sort ethnic background that is characteristic of this
study are explored. The qualit % study is relatively small scale and the food outlet
study is limited in its geo | range but the mealtime observation study and the
food inventory collectio %a size consistent with other studies exploring these
areas. While acknow iNg the contribution of these studies their limitations point
to areas for furthag y. It is clear that ethnicity needs to be fore-grounded and
modifications t alent assumptions and to previously tested interventions are
required to e their appropriateness.
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Appendix 2 Further details of data

collection instruments

2.1: Interview schedule (social and environmental determinants

of childhood obesity)

Ask about how baby’s development is going, is baby feeding and growing as she thought he/she should.

Ask about what goes on in a typical day in relation to baby’s feeding (if they say they can't think of a
typical day ask them to talk about yesterday).

Breastfeeding
Was baby ever breastfed?

If no: prompt — what made you decide not to breastfeed?
Is baby still being breastfed?

O Does baby get anything else other than breast milk?
® How old was baby when you stopped giving just breast milk?

O  What made you decide to stop just breastfeeding?
Feeding/weaning
What did/do you give baby? (details of food and drink)
How often/what amounts?
How did you decide what to give and how often and how much to give?
How has what is given changed as baby has got older?

Do you cook and prepare baby’s food yourself or buy pre-prepared food? (prompt for details of what is
cooked and what is bought)

Other topics

1. How has the experience of baby been in relation to feeding?

2. Has baby been ‘easy’ or difficult? [if they have had another child ask how this baby was compared
with the previous one(s)]

3. Can you describe mealtimes in your house:

— Prompt: Eat at same times? Sit with family when eat?
— Does family eat together?

— Eat food prepared yourself or prepared food?

— Do different family members eat different foods?

4. Who does the food shopping in your family?

— Who decides what you will eat on any day?
— Who does the cooking?
— Does the regular shopper/cooker also buy and prepare baby’s food?
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5. Is baby regularly looked after by someone else, either when you are at work or for any other reason?
If yes then ask:

— Who looks after baby, where?

— Do they feed baby — if yes, what do they give baby (food and drink), how often and how much
(this includes being looked after in the family home by extended family members)? Do you decide
what baby gets to eat when he/she is away from you or do they?

6. Are you happy with how baby has been growing?

— Has baby been healthy or 'sickly’ — does baby sleep well?

— Do you think baby looks the right size for age (e.g. compared with others of the same age or with

any previous children you have had)?

7. What do you think are the important things that need to happen to keep baby healthy (e.g. eating
well, growing, sleeping well, somewhere warm and safe to be, lots of care and attention)?

8. If you are not sure what to do with baby or if you are worried about something who do you go to for

advice (e.g. family members, friends, other mums, health professionals)?
9. Who do you think influences you when you are making decisions about bringing up baby?
How strongly do they influence you? — you can choose as many as you like from this list.

Baby's father

Your mother

Others in your family

Baby’s father’'s mother

Others in baby’s father’s family

Your friends

Other mums you know

Health professionals (list them)

Children’s centre staff

Other professionals (list them)

Things you read in papers/magazines/books
Things you hear on the radio or see on TV or the internet

Others (please list them)

10. Has there been one person in particular who has been a particular help/support with baby? If yes,
who? (don't need a name — just title, e.g. mother, health visitor).

Interviewer: Take some field notes just after you leave the house — that is, record details of where the

interview took place, who was there (was baby there), what the room and the house and the street were
like, whether there were toys around. How confident did you feel that mum was being open with you?
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2.2: Mealtime observation schedule coding scheme

BOX 1 Coding categories for parent behaviours

Positive parent behaviours

® Praise.

e Contact.

e Specific instruction.
e Vague instruction.

®  Prompt.

e Eating comment.

e Presentation of food.
® Removal of food.

e Social attention.

Negative parent behaviours

e Aversive contact.

e Aversive specific instruction.
e Aversive vague instruction.
® Aversive prompt.

® Aversive eating comment.

e Aversive social attention.

Source: Sanders MR, Le Grice B, Turner KMT. Mealtime Observation Schedule: an Observer’'s Manual (rev. ed.).
Unpublished technical manual. Brisbane: Behavior Research and Therapy Centre, University of Queensland; 1993.
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BOX 2 Coding categories for infant behaviours

Positive child behaviours

e Request for food.

e Food preparation.

e Self-bite.

e Prompted bite.

e  Chew.

e Appropriate verbal interaction.
* Engaged activity.

Aversive child behaviours

e Food refusal.

e Vomit.

e Playing with food.

e Leaving the table.

e Holding food.

® Non-compliance.

e Complaint.

e Aversive demand.

® Negative physical behaviours.
e Oppositional behaviour.
® Non-interaction.

Source: Sanders MR, Le Grice B, Turner KMT. Mealtime Observation Schedule: an Observer’'s Manual (rev. ed.).
Unpublished technical manual. Brisbane: Behavior Research and Therapy Centre, University of Queensland; 1993.

2.3: Home food availability inventory

Foods in your home

Please tell us whether you have had any of the following foods or drinks in your home over the past
7 days. Estimate the amount of food based on the greatest amount that you had in your home in
that period.

Use the pictures on the guidance sheet to help you work out the sizes.

Tips for filling out this form:

® Individual fruits are single pieces (e.g. one apple, one banana).
Individual tomatoes refer to regular-sized tomatoes. If you have cherry tomatoes, count each one
as two.

® A medium can of coke has 330 ml of coke.

® One handful of crisps is about the same amount as a regular individual-sized bag of crisps.

® Half a handful of salted nuts is about the same amount as a small individual-sized bag of peanuts.

There are also tips at the bottom of the table to help you decide how much you have of each item.

Remember: There are no wrong or right answers.
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Fruits
1. Bananas
. Apples
. Melon
. Grapes

. Oranges

. Peaches

. Canned fruit in syrup

. Canned fruit in juice/water

2
3
4
5
6. Pears
7
8
9
0

10. Plums
11. Kiwis
12. Pineapple

13. Berries or cherries
(including strawberries)

14. Grapefruit

15. Fruit salad

16. Dried fruit
Vegetables

17. Carrots

18. Celery

19. Greens/spinach

20. Lettuce

21. Sweet maize
22. Peas

23. Tomatoes
24. Tomatoes
25. Broccoli

26. Green beans

27. Cabbage

28. Other vegetables including

aubergine, okra, etc.

29. Canned vegetables

PROGRAMME GRANTS FOR APPLIED RESEARCH 2016 VOL. 4 NO. 6

Fresh
Fresh
Fresh
Fresh
Fresh
Fresh
Fresh
Any fruit
Any fruit
Fresh
Fresh
Fresh

Fresh or frozen

Fresh
Fresh

(e.g. raisins, apricots)

Fresh or frozen
Fresh
Fresh or frozen

Fresh

Fresh or frozen
Fresh or frozen
Fresh

Canned

Fresh or frozen
Fresh or frozen
Fresh

Fresh

Any vegetable

Individual
Individual

Whole melon
Handful

Individual
Individual
Individual
Medium-sized can
Medium-sized can
Individual
Individual

Whole pineapple
Handful

Whole grapefruit
Cup/handful
Cup/handful

Individual
Individual stick
Cup/handful

Individual head or
mixed bag

Cup/handful
Cup/handful
Individual
Medium can
Florets/head
Cup/handful
Whole cabbage
Cup/handful

Medium-sized can

O O O O O O o o o o o o o

o

o O O o

o O O O o o o o

1-3
172

172
1-3

4-10
4-10

4-10
4-10
4-10
4-10
2-5

2-5

4-10
4-10

4-10
4-10

4-10
2-5
4-10

>10
>10
>1

>10
>10
>10
>10

>5
>10
>10

> 1

>3
>10

>2

>10
>10
>2

>2

>2
>2
>10
>5
>10
>2
> 1

> 1

>5

© Queen'’s Printer and Controller of HMSO 2016. This work was produced by Wright et al. under the terms of a commissioning contract issued by the Secretary of State for

Health. 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.
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Food/drink

Snacks

30. Crisps, tortilla chips

31. Salted nuts
32. Biscuits
33. Sweets
34. Chocolate

35. Cakes, muffins
36. Ice cream

Drinks

37. Fizzy drink (e.g. cola)
38. Fizzy drink (e.g. diet cola)

39. Sports drink
40. Fruit drinks

Description

All varieties
Including peanuts
All varieties

Hard and soft

All varieties

All varieties

All varieties

Not diet
Diet
All varieties

Not 100% fresh

Size

Handful
Handful
Medium-sized pack
Handful

Medium-sized bar
or handful

Medium portion

Medium tub

Medium can/bottle
Medium can/bottle
Medium bottle

Medium can/bottle

Amount

0 1-3
0 -3
0 1-15
0 1

0 1

0 1-3
0 1

0 1-5
0 1-5
0 1-5
0 1-5

4-10
4-10
16-30
2-5
2-5

4-10

6-10
6-10
6-10
6-10

>10
>10
>30
>5

>5

>10
>2

>10
>10
>10
>10
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Appendix 3 Full texts of publications that are not
open access

The reliability of routine anthropometric data collected by
health workers: a cross-sectional study

Reprinted from Int J Nurs Stud, vol. 46, Johnson W, Cameron N, Dickson P, Emsley S, Raynor P,
Seymour C, Wright J. The reliability of routine anthropometric data collected by health workers:
a cross-sectional study 2009,7° with permission from Elsevier.

Available online at www.sciencedirect.com

INTERNATIONAL JOURNAL OF
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www.elsevier.com/ijns

The reliability of routine anthropometric data collected
by health workers: A cross-sectional study

William Johnson **, Noél Cameron?, Peter Dickson ®,
Stuart Emsley ™, Pauline Raynor ¢, Claire Seymour®, John Wright ©
“Centre for Human Development and Ageing, Loughborough University, UK

® Bradford and Airedale Teaching Primary Care Trust, Douglas Mill, UK
€ Bradford Institute for Health Research, Bradford Royal Infirmary, UK

Received 4 June 2008; received in revised form 6 October 2008; accepted 6 October 2008

Abstract

Background: Reliable data on child growth is a prerequisite for monitoring and improving child health. Despite the extensive
resources invested in recording anthropometry, there has been little research into the reliability of these data. If these
measurements are unreliable growth may be misreported, and health problems may go undetected.

Objectives: To assess the reliability of routine infant growth data, following anthropometric training of health workers
responsible for collecting these data, in Bradford, UK. To determine whether being observed by an external administrator
influenced reliability.

Design: A test—retest design was used.

Participants: All health workers (n = 192) responsible for growth monitoring in Bradford were included in the study, of which
36.5% (n=70) had complete data.

Methods: Following training in basic anthropometry all health workers were asked to complete a test-retest study, using infants
aged 0-2 years. Health workers took two recordings of weight, length, head circumference, and abdominal circumferences on
five infants. A peer health worker recorded a third set of measurements on each infant. Twenty-two individuals were selected to
be observed by an external administrator during data collection. Technical error of measurements (TEMs) were produced to
assess intra-observer and inter-observer reliability. Differences between groups were tested to determine whether external
observation influences reliability.

Results: None of the TEMs were excessively large, and coefficients of reliability ranged from 0.96 to 1.00. All intra-
observer and inter-observer TEMs for the observed group were larger than those for the non-observed group. For example,
the observed group’s intra-observer TEMs for weight, length, abdominal circumference, and head circumference (46.18 g,
0.60 cm, 0.65 cm, 0.47 cm) were larger than the non-observed group’s TEMS (9.14 g, 0.35 cm, 0.34 ¢cm, 0.19 cm). TEMs
for weight, abdominal circumference, and head circumference were significantly larger for the observed group, compared
to the non-observed group (p < 0.001). Inter-observer TEMs for length were also significantly larger for the observed
group (p=0.031), whilst intra-observer TEMs for length were not significantly different between the two groups
(p=0.137).

Conclusions: Following training in anthropometry health workers in Bradford can, in general, reliably measure child growth.
TEMs were comparable to data from other research studies and all coefficients of reliability were indicative of good quality
control. Reliability measurement provides a method of quality assurance for routine data monitoring. If commissioners of health

* Corresponding author. Tel.: +44 1509 228 159.
E-mail address: W.0.Johnson@lboro.ac.uk (W. Johnson).

0020-7489/$ — see front matter © 2008 Elsevier Ltd. All rights reserved.
doi:10.1016/j.ijnurstu.2008.10.003

© 2008 Elsevier Ltd. All rights reserved.
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services are to be informed by these data then some form of reliability assessment should be considered, and if employed

external observation is recommended to improve validity.
© 2008 Elsevier Ltd. All rights reserved.

Keywords: External observation; Growth monitoring; Quality assurance; Reliability; Technical error of measurement

What is already known about the topic?

e Extensive resources are invested in recording anthropo-
metry in the UK for the purposes of growth monitoring.

e Large measurement error can influence interpretation, and
in this setting may result in health problems going unde-
tected.

What this paper adds

e Age specific TEMs from routine growth data, after initial
training of health workers responsible for data collection,
are comparable to those from other research projects, and
should be deemed reliable.

e There is a significant difference between TEMs from
health workers who self-reported reliability data and those
who were observed.

1. Introduction

The growth rate of an individual is an important indicator
of general health (Cameron, 2007), and growth monitoring is
therefore an important screening tool. Health professionals
accept growth monitoring as a standard component of
community paediatric services throughout the world (Hall,
1996). Monthly growth monitoring of all children under 18
months of age is recommended in developing countries
(UNICEEF, 1990), and protocols with less frequent measuring
are endorsed in developed countries. In the UK, growth
monitoring is a standard component of child health services
in the UK (Department of Health and Social Security, 1974),
which involves children being regularly measured, these
data being plotted on growth reference charts, and where
growth is unfavourable, referral to an appropriate specialist
(Garner et al., 2000). Growth monitoring distinguishes
between those who demonstrate favourable growth and those
who do not.

Growth monitoring has become increasingly important in
the light of the epidemic of childhood obesity, which has
been described as one of the most daunting public health
threats facing developed countries (Department of Health,
2003). In the UK there was a statistically significant increase
in body mass index (BMI) of children under 4 years of age
between 1989 and 1998 (Bundred et al., 2001). Overweight
and obesity are risk factors for insulin resistance and the
development of the vascular and metabolic dysfunctions that
precede overt cardiovascular disease and Type II diabetes
(Cooper-Dehoff and Pepine, 2007). Monitoring for unfa-
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vourable growth patterns during infancy may be an impor-
tant component of intervention programmes to target those
at risk for obesity and non-communicable diseases later in
life (Summerbell et al., 2005).

The use of Personal Child Health Records (PCHR) is
endorsed in the National Service Framework for Children
(Department of Health, 2004), and since 1991 PCHRs have
been issued to all mothers in the UK (Wright and Reynolds,
2006). The record was developed to improve communica-
tion, enhance continuity of care, and increase parental
understanding of their child’s health and development (Hall
and Elliman, 2003). Retention rates for the PCHR have been
reported to be high throughout the UK (Hall and Elliman,
2003). Walton et al. (2006) reported that 93% (n = 15,733)
of mothers, enrolled in the Millennium Cohort Study, were
able to produce their PCHR when asked to by an inter-
viewer. One main purpose of the PCHR is to provide an
impetus for monitoring growth during infancy. The PCHR
contains tables and charts which allow measurements of
weight, length, and head circumference to be recorded
throughout infancy. A national standard PCHR has been
designed (Royal College of Paediatrics and Child Health,
2004), although each PCT has the choice to include pages
that allow the recording of measurements before 28 days of
age, at 6—8 weeks, and at 7-9 months. Therefore, there is no
national growth monitoring program throughout the UK.
Measurement of all children at the three defined age periods
is generally recognised as routine practice, and most Pri-
mary Care Trusts (PCTs) including Bradford and Airedale
PCT follow this measurement schedule (Patterson et al.,
2006).

Over 90% of PCTs use health visitors to collect growth
data for the PCHRs (Patterson et al., 2006), although staff
nurses, community nursery nurses, and student health visi-
tors also aid data collection. In general, staff nurses will have
undergone 3 years of training to receive either a bachelors
degree, an advanced diploma, or a registered general nurse
qualification; and community nursery nurses will have either
a BTEC National Diploma in Child Studies, or an NNEB
(nursery nurse qualification) or equivalent. While health
visitors will have studied for either a bachelors or postgrad-
uate degree, and will be registered on the Nursing and
Midwifery Council. Hereafter the term ‘health worker” will
be used to describe all professionals responsible for growth
monitoring. The utility of the data health workers collect is
dependent on its reliability. However, despite the extensive
resources invested in recording growth measurements in the
UK, there has been little research into reliability. This paper
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reports the results of a study to investigate the reliability of
routine growth data as part of a cohort study.

Born in Bradford is a longitudinal birth cohort study that
will investigate the determinants of childhood and adult
disease. Twenty-five percent of Bradford’s total population
of 380,000 people are of South Asian origin. Half of the
estimated 6000 annual births at Bradford Royal Infirmary
(BRI) are to South Asian parents. A high proportion of these
babies live in the most deprived areas of Bradford, as
measured by the Index of Multiple Deprivation for England
and Wales (Bradford Health Informatics Service, 2008), and
associations between multiple deprivation and infant mor-
tality in Bradford have been made (Macfarlane, 2008). In
2002, the city’s infant mortality rate of 9.1 was significantly
larger than the English and Welsh combined value of 5.3
(Bradford and District Infant Mortality Commission, 2005).
Bradford provides the study with a unique multi-ethnic
population that is characterised by high rates of infant
and childhood morbidity. Growth monitoring in Bradford
is fundamental to the early identification of health abnorm-
alities, although the process of growth monitoring is not
unique to Bradford. Health workers throughout the UK
collect routine growth data during infancy. The initial phase
of Born in Bradford aims to utilise growth data from routine
health assessments. Measuring the magnitude of measure-
ment error will help determine if these data are reliable, and
is a major element of quality control (Goto and Mascie-
Taylor, 2007). If these data are to be used, either for scientific
purposes or to inform health service policies and recom-
mendations, reliability must be quantified.

2. Aims

To assess the reliability of routine infant growth data for
weight, height, head circumference, and abdominal circum-
ference, following initial training of health workers respon-
sible for collecting these data, in Bradford. To determine
whether being observed by an external administrator during
data collection influenced health worker’s reliability.

3. Methods

All Community Practice Teachers (CPTs) and one
health worker from each health centre in Bradford were
invited to attend a growth-training workshop (CPTs are
senior health visitors who train student health visitors
during their community placement and mentor newly
qualified staff). These workshops, organised by Born in
Bradford in collaboration with the Child Growth Founda-
tion, provided training on how to reliably measure weight,
length, head circumference, and abdominal circumfer-
ence. Supporting measurement protocols were also pro-
duced and disseminated. Health workers who attended
these sessions then organised their own training days

© 2008 Elsevier Ltd. All rights reserved.

where all information was made available for their peers.
At least one member of the Born in Bradford team
attended all health centre training days.

Following training, all health workers in Bradford
were asked to complete a test-retest reliability study.
This involved taking anthropometric measurements on
five infants aged less than 2 years. Discussions with
Bradford and Airedale teaching Primary Care Trust
(tPCT) concluded that health workers could feasibly
collect data on a maximum of five infants. Each infant
had three sets of measurements recorded, two by the
health worker and the third by a peer health worker. Each
health worker was provided with a form on which to
record these data.

Measurements included weight, length, abdominal cir-
cumference, and head circumference. Infants were weighed
naked, and to the last completed 10 g, using Seca baby
scales. If an infant became restless weight was ascertained
by measuring mother and infant together, and then subtract-
ing the mother’s weight. Length was measured to the last
completed 0.5 cm using a standard issue neonatometer
(Harlow Health Care, London, UK). Health workers had
the choice between three pieces of equipment (Harlow
Health Care, London, UK) to measure head and abdominal
circumferences, all of which measured to a precision of
0.1 cm. Lassos were provided to record head circumference
and abdominal circumference. Some health workers had a
preference for more traditional tape measures, and these data
were included in analyses.

One health worker from each health centre was ran-
domly selected to be observed by a study administrator
when collecting their data. A study administrator organised
to visit these selected health workers at baby clinics, which
all health centres in Bradford hold weekly (baby clinics are
sessions where mothers can seek the advice of health
workers, and have their babies measured and immunised).
The study administrator was instructed to simply observe
health workers whilst they collected their test-retest data.
The study administrator ensured that each health worker
understood what was asked of them, but apart from this had
no other contact with the health worker during data collec-
tion. Following data collection any questions regarding the
study were answered. Forms were returned by hand or via
post to the study administrator, and could be divided
between two groups of health workers, observed and
non-observed.

The resulting data were used to produce technical error of
measurements (TEMs). The TEM is the standard deviation
of differences between repeated measures, uncorrelated for
bias (Mueller and Martorell, 1988). In practice, this means
that 95% of repeat results will fall within £1.96 x TEM. In
the test-retest study the differences between the first two
measurements were used to produce individual intra-obser-
ver TEMs for each measurement. Similarly, the differences
between the first and third measurements were used to
calculate health workers inter-observer TEMs. Therefore,
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Table 1
Intra-observer technical error of measurements (TEMs).
Weight (g) Length (cm) Abdominal circumference (cm) Head circumference (cm)
Total (70)
Mean TEM 20.78 0.43 0.44 0.28
Standard deviation 50.28 0.55 0.30 0.32
Coefficient of reliability 1.00 1.00 0.99 0.99
Observed (22)
Mean TEM 46.18 0.60 0.65 0.47
Standard deviation 72.20 0.89 0.31 0.46
Coefficient of reliability 1.00 1.00 0.97 0.98
Non-observed (48)
Mean TEM 9.14 0.35 0.34 0.19
Standard deviation 30.69 0.26 0.25 0.16
Coefficient of reliability 1.00 1.00 1.00 1.00
for each health worker there were eight TEMs, four intra- 4. Results

observer and four inter-observer. Mean TEMs were calcu-
lated for the observed and non-observed groups, and for the
whole sample (see Tables 1 and 2). The majority of variables
were not normally distributed, and demonstrated significant
positive skewing. Therefore, Mann—Whitney tests were
performed to check for statistical significance between
observed and non-observed data (see Tables 3 and 4).

Ethical approval for the study was granted by Bradford
Research Ethics Committee, and research governance
approval was provided by Bradford NHS Teaching Hospitals
Trust and Bradford and Airedale PCT.

Of the 192 health workers in Bradford 44.3% (n = 85)
returned forms and 36.5% (n =70) of these had complete
data. Twenty-two health workers were observed during data
collection, and 48 were not.

None of the TEMs were excessively large, and coeffi-
cients of reliability ranged from 0.96 to 1.00 (see Tables 1
and 2). Measurement error was generally higher for abdom-
inal circumference, followed by length, and then head
circumference. For example, the mean intra-observer
TEM for all health workers was 0.44 cm for abdominal

Table 2
Inter-observer technical error of measurements (TEMs).
Weight (g) Length (cm) Abdominal circumference (cm) Head circumference (cm)
Total (70)
Mean TEM 21.19 0.56 0.61 0.37
Standard deviation 50.11 0.35 0.35 0.28
Coefficient of reliability 1.00 1.00 0.98 0.99
Observed (22)
Mean TEM 43.24 0.66 0.81 0.60
Standard deviation 72.82 0.29 0.31 0.28
Coefficient of reliability 1.00 0.99 0.96 0.97
Non-observed (48)
Mean TEM 11.08 0.51 0.52 0.27
Standard deviation 31.39 0.37 0.32 0.21
Coefficient of reliability 1.00 1.00 0.99 1.00
Table 3
Mann-Whitney test for Intra-observer TEM data.
Weight (g) Length (¢cm)  Abdominal circumference (cm) Head circumference (cm)
Observed (22): Median TEM (range) 14.49 (233.78) 0.37 (4.43) 0.62 (1.35) 0.33 (2.16)
Non-observed (48): Median TEM (range) 0.00 (208.71) 0.32 (1.30) 0.30 (1.13) 0.16 (0.72)
Mann-Whitney U 184.5 411.0 204.0 192.0
p value <0.001"" 0.137 <0.001"" <0.001""

™ Significant at alpha 1% level.
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Table 4
Mann-Whitney test for Inter-observer TEM data.

Weight (g) Length (cm)  Abdominal circumference (cm) Head circumference (cm)
Observed (22): Median TEM (range) 9.85 (229.26) 0.67 (1.33) 0.88 (1.18) 0.51 (1.21)
Non-observed (48): Median TEM (range) 0.00 (208.71) 0.46 (1.86) 0.49 (1.45) 0.21 (1.25)
Mann-Whitney U 253.50 358.00 264.50 101.50
p value <0.001"" 0.031" 0.001"" <0.001""

* Significant at alpha 5% level.
™ Significant at alpha 1% level.

circumference, compared to 0.28 cm for head circumfer-
ence. In practice this means that 95% of repeat measures for
abdominal circumference and head circumference will fall
within £0.86 cm and +0.55 cm, respectively (i.e. 1.96x
TEM). All inter-observer TEMs, apart from weight in the
observed group, were larger than the respective intra-obser-
ver TEMs. Measurement error was larger in the observed
group, and this is reflected by larger TEMs. For example, the
observed group’s intra-observer TEMs for weight, length,
abdominal circumference, and head circumference (46.18 g,
0.60 cm, 0.65cm, 0.47 cm) were larger than the non-
observed group’s TEMS (9.14¢g, 0.35cm, 0.34cm,
0.19 cm). This pattern was present for both intra-observer
and inter-observer data.

There were significant differences between the observed
and the non-observed groups’ TEMs (see Tables 3 and 4).
Generally, measurement error was significantly higher in the
observed group, compared to the non-observed group. Intra-
observer TEMs for weight, abdominal circumference, and
head circumference were significantly larger for the
observed group, compared to TEMs for the non-observed
group (p < 0.001). Intra-observer TEMs for length were not
significantly different between the two groups (p = 0.137).
Similarly, all inter-observer TEMs were significantly larger
for the observed group at alpha 1% (p < 0.001), apart from
length which was significantly larger at alpha 5%
(p=0.031).

5. Discussion

After training in basic anthropometry, TEMs from health
workers in Bradford were comparable to published TEMs
from research studies that reported acceptable levels of
reliability (Ulijaszek and Kerr, 1999). A general conclusion
that health workers can reliably measure child growth can be
made. However, health workers who were observed by a
study administrator during data collection had higher levels
of measurement error than those who were not observed.

All health workers responsible for growth monitoring in
the community were included in the study, making the total
sample externally valid. Only 36.5% of health workers
returned forms with complete data. However, we have no
reason to believe that these individuals differed in any way
from the total health worker population (e.g. sex, level of

© 2008 Elsevier Ltd. All rights reserved.

education attained, and duration of employment as a health
worker). Complete data was collected on health workers
from different geographical locations across Bradford. Our
sample does not, therefore, neglect health workers who
monitor growth in areas of Bradford which have important
defining characteristics. For example, areas with high levels
of deprivation, or areas that are predominantly occupied by
South Asian populations. For these reasons we believe our
total sample is representative of all health workers in
Bradford. The study administrator aimed to observe one
health worker from each health centre although time con-
straints did not allow this. Individuals in the observed group
were selected at random and were likely to be representative
of health workers with varying levels of enthusiasm to
participate in the study. Whereas, it is likely that only the
most enthusiastic health workers returned forms in the non-
observed group. There may, therefore, be selection bias in
the non-observed group. If the reliability of all health work-
ers was routinely assessed data from the less enthusiastic
individuals could be collected.

A paucity of research reporting age-specific TEMs meant
that power calculations could not be performed. Whilst our
total sample is representative of health workers in Bradford,
a larger sample size would have further increased the power
to detect statistically significant differences in TEMs. This
study only assessed the reliability of health workers in
Bradford, and no comparable age-specific TEMs from health
workers in other cities or counties have been published. It is
important to reiterate that health workers and their involve-
ment in growth monitoring are not unique to Bradford.
Health workers with similar levels of education, training,
and experience measure infant growth at routine age periods
in other cities and counties, and for this reason we would
expect similar levels of reliability throughout the UK.

The large number of health workers in health services
responsible for collecting anthropometric data increases
the likelihood that one person’s measurements will differ
significantly from another’s (Ulijaszek and Kerr, 1999).
The difference between repeat measurements has been
termed measurement error, and in this context has been
used to explain the extent to which repeat measures give
the same value (Habicht et al., 1979). Large measurement
error can influence interpretation and limit the usefulness
of growth data (Ulijjaszek and Kerr, 1999). Growth mon-
itoring is used to assess the growth of an individual
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between two, or more time points, and thus depends on a
series of recordings. Small measurement error for any one
recording is unlikely to have clinical significance, but
systematic measurement error for two or more recordings
will decrease the ability of growth monitoring to identify
failure to thrive. The measurement error of routine growth
data has clinical importance which, in part, determines the
validity of growth monitoring.

The TEM is the statistic most commonly used to explain
measurement error (Mueller and Martorell, 1988), and can
provide sufficient information to determine whether a set of
anthropometric measurements are reliable. The coefficient
of reliability (r) reveals what proportion of variance is free
from measurement error. Coefficients of reliability above
0.95 are indicative of good quality control (Goto and Mas-
cie-Taylor, 2007).

The TEMs from this study are similar to acceptable levels
of reliability found in anthropometric literature, and all
coefficients of reliability were above 0.95. For these reasons,
our TEMs indicate good reliability of growth measures.
Compared to the mean TEMs reported in Ulijaszek and
Kerr’s (1999) review our TEMs for weight and abdominal
circumference were smaller. This is surprising considering
that Ulijaszek and Kerr conducted a review of research
studies, where data was collected by trained anthropome-
trists. Our intra-observer TEM for length (0.43 cm) was
within the range (0.10-0.80 cm) reported in Ulijaszek and
Kerr’s (1999) review, and our inter-observer TEM for length
(0.56 cm) was just outside the range (0.1-0.5 cm). Com-
pared against reliability data (WHO Multicentre Growth
Reference Study Group, 2006), on anthropometrists trained
to measure infants in the WHO Multicentre Growth Refer-
ence Study (MGRS), our TEMs for length and head cir-
cumference were similar.

The mean TEMs reported in Ulijaszek and Kerr’s (1999)
review included results from data on infants, children, and
adults. As the absolute measurement increases it is likely
that absolute measurement error also increases. It could,
therefore, be assumed that TEMs from data on adults would
be larger than TEMs from data on infants. This may be why
our TEMs for weight and abdominal circumference are
smaller than those reported by Ulijaszek and Kerr. There
may be a need for age specific TEMs. However, It is unlikely
that the magnitude of the measurement will affect reliability
within our age range (0-2 years). The MGRS have reported
age specific TEMs for infants aged 0-24 h, and another set
for infants aged 0-1 years (WHO Multicentre Growth
Reference Study Group, 2006). Our TEMs for length and
head circumference are comparable with these data. Other
studies have reported age specific (1-2 years) intra-observer
and inter-observer TEMs for length of 0.4 and 0.5 cm,
respectively (Ulijaszek, unpublished; Pelletier et al.,
1991). Our mean TEMs for all health workers were almost
identical to these data (0.43 and 0.56 cm). We are not aware
of published age specific TEMs for weight and abdominal
circumference during infancy.
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In general, the inter-observer TEMs from this study were
marginally larger than the intra-observer TEMs. It might
also be expected that the difference between two recordings
taken by the same person should be smaller than the
difference if two people took one recording each. However,
it is far from universally the case that intra-observers TEMs
are smaller then inter-observer TEMs (Ulijaszek and Lourie,
1994). Using data from the Malawi Maternal and Child
Health Survey, Pelletier et al. (1991) found intra-observer
error to be greater than inter-observer error for length and
arm circumference. Larger intra-observer errors have also
been reported for subscapular skinfolds in a United States
population (Johnston et al., 1972).

The observed group’s TEMS were, in general, signifi-
cantly larger than the non-observed group’s. There are a
number of possible reasons for this. Firstly, the presence of
an observer distracted or intimidated health workers result-
ing in larger TEMS. Secondly, health workers in the non-
observed group felt like they were being judged and reported
more favourable results to appear more reliable. Throughout
the study health workers were assured that variability is an
inherent part of the measurement process. However, health
workers had never been asked to complete a reliability study
before and may have felt expectations to report high relia-
bility. Health workers in the non-observed group were more
likely to report both their first and second recording, for a
measurement, to be the same. There were also more occur-
rences in the non-observed data where all three recordings
were the same. Also, health workers in the non-observed
group reported head and abdominal circumferences to the
nearest 0.5 cm more frequently than health workers in the
observed group. If this is because of rounding results up/
down health workers in the non-observed group did not
measure to the full precision of the instruments. For these
reasons we believe that self-reported reliability checks may
produce favourable results, hence TEMs for the non-
observed group should be interpreted with caution. The
results of this study should be used to emphasise the normal
variation expected between repeat measurements in future
documentation and training of anthropometry.

TEMs from routine growth data collected by health
workers in Bradford indicate acceptable levels of measure-
ment error. TEMs were calculated from data collected by
health workers, after they had been trained in basic anthro-
pometry. This was, in effect, an intervention study, and
reliability after training is acceptable. Training in anthro-
pometry and the production of a measurement protocol may
have helped to standardise measurement technique of health
workers in Bradford, improving reliability. Although, with-
out test—retest data available prior to training this hypothesis
cannot be tested.

Extensive resources are invested in collecting and record-
ing growth measurements in developed and developing
countries throughout the world. In the UK, there has been
no research into the reliability of these measurements.
Routine growth monitoring produces an unexploited source
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of data for public health surveillance, and our results suggest
that with initial training in measurement techniques these
data can be of research calibre.

Health care commissioners require accurate growth data
if they are going to make evidence based decisions on local
policy and provision of services. Reliability checks, includ-
ing external observation, of intra-observer and inter-obser-
ver error should be considered to measure the accuracy of
growth data. As well as measuring accuracy, reliability
checks reinforce the importance of standards and act as a
quality assurance mechanism with feedback to practitioners.
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Ethnic differences in the initiation and duration of breast
feeding - results from the Born in Bradford birth cohort study

Reproduced with permission from Santorelli G, Petherick E, Waiblinger D, Cabieses B, Fairley L. Ethnic
differences in the initiation and duration of breast feeding — results from the Born in Bradford birth cohort
study. Paediatr Perinat Epidemiol 2013;27:388-92.2> © John Wiley & Sons Ltd.
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Feeding - Results from the Born in Bradford Birth Cohort Study
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Abstract

Background: Initiation of breast feeding and duration of any breast feeding are known to differ by ethnic group,
but there are limited data on differences in exclusive breast feeding. This study aimed to determine if there are
ethnic differences in the initiation and duration of any and exclusive breast feeding.

Methods: Breast-feeding data were obtained from a subsample of 1365 women recruited to a multi-ethnic cohort
study (Born in Bradford) between August 2008 and March 2009. Poisson regression was used to investigate the
impact of socio-economic, life style and birth factors on ethnic differences in the prevalence of breast feeding.
Results: Compared with white British mothers, initiation of breast feeding was significantly higher in all ethnic
groups and this persisted after adjustment for socio-economic, life style and birth factors [Pakistani: prevalence
rate ratio (PRR) = 1.19 (95% confidence interval 1.10, 1.29); Other South Asian: PRR = 1.29 (1.18, 1.42); Other
ethnicities: PRR = 1.33 (1.21, 1.46)]. There were no differences in exclusive breast feeding at 4 months [Pakistani:
PRR = 0.77 (0.54, 1.09); Other South Asian: PRR = 1.55 (0.99, 2.43); Other ethnicities: PRR = 1.50 (0.88, 2.56)]. Any
breast feeding at 4 months was significantly higher in mothers of all non-white British ethnicities [Pakistani: PRR =
1.27 (1.02, 1.58); Other South Asian: PRR = 1.99 (1.52, 2.62); Other ethnicities: 2.45 (1.86, 3.21)].

Conclusions: Whilst women of ethnic minority groups were significantly more likely to initiate breast feeding and
continue any breast feeding for 4 months compared with white British women, the rates of exclusive breast
feeding at 4 months were not significantly different once socio-economic, life style and birth factors were
accounted for.

Keywords: breast feeding, ethnicity, cohort study, socio-economic.

Breast feeding is associated with a range of health ally being more socio-economically disadvantaged,
benefits for mother and child,"® which is reflected in tend to have higher rates of breast feeding compared
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current recommendations that babies should be exclu-
sively breast fed for the first 6 months of their lives.**
In the UK, breast-feeding initiation rates have
increased over the past decade from 69% in 2000 to
81% in 2010.° However, the prevalence of any breast
feeding declines rapidly in the first 2 months and
exclusive breast feeding declines even more rapidly;
recent data show that by 6 weeks of age, only 50% of
babies received any breast milk and just 22% were
exclusively breast fed.”

A disadvantaged socio-economic background is
negatively associated with the initiation and duration
of breast feeding.*"> However, in Western societies,
mothers from ethnic minority groups, despite gener-
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with white women.*"*"*"” There is, however, hetero-
geneity within ethnic groups: in the UK South Asian
population, the incidence of breast feeding is high-
est in Bangladeshi mothers, with rates in Indians
and Pakistanis being around 5% and 10% lower
respectively.®’

The aim of this study is to investigate the relation-
ship between initiation, and duration of any and
exclusive breast feeding with ethnicity, after adjusting
for socio-economic, life style and birth factors.

Methods

Study design

Born in Bradford (BiB) is a longitudinal multi-ethnic
birth cohort study aiming to examine the impact of
environmental, psychological and genetic factors on
maternal and child health and well-being." Bradford
is a city in the north of England with high levels of

© 2013 John Wiley & Sons Ltd
Paediatric and Perinatal Epidemiology, 2013, 27, 388-392
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socio-economic deprivation and ethnic diversity.
Women were recruited at the Bradford Royal Infir-
mary at 2628 weeks gestation. Those who consented
completed a baseline questionnaire. The full BiB
cohort recruited 12453 women between 2007 and
2010. Ethical approval for the data collection was
granted by Bradford Research Ethics Committee. A
subsample of the BiB cohort recruited between
August 2008 and March 2009 that completed a base-
line questionnaire were invited to participate in more
detailed follow up at around 6, 12, 18 and 24 months
post-partum (BiB 1000, n = 1735). Participants were
excluded from the analysis if they had multiple births
(n = 28), had not given birth at Bradford Royal Infir-
mary (n = 18) or had missing breast-feeding (n = 250)
or covariate (n = 74) data. One thousand three
hundred and sixty-five singleton infants for whom we
have breast-feeding data in either the 6- or 12-month
post-partum questionnaire were included in these
analyses.

Breast feeding

Initiation was defined as breast feeding for at least 1
day. Exclusive breast feeding was defined as the infant
receiving breast milk with no other liquids (including
water) or solids, and any breast feeding as the infant
receiving breast milk with or without formula, other
drinks or solids.” We assessed continuation of exclu-
sive and any breast feeding to 4 months of age, as
previously recommended by World Health Organiza-
tion (WHO)."

Ethnicity

Ethnicity was self-assigned by the mother at the base-
line questionnaire using the same ethnic group clas-
sification as the 2001 UK census® and categorised into
white British, Pakistani, Other South Asian (Indian,
Bangladeshi and Other South Asian) and Other
ethnicities (white other, Black, mixed race, other
unspecified).

Covariates

We examined covariates identified as potentially
influencing the initiation and duration of breast
feeding:>*'>*'"* Socio-economic factors: mother’s age,
maternal education and marital status (obtained from
baseline questionnaire); life style factors: maternal
body mass index (BMI) and smoking during

© 2013 John Wiley & Sons Ltd
Paediatric and Perinatal Epidemiology, 2013, 27, 388-392
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pregnancy (from maternity records and baseline ques-
tionnaire) and birth factors: parity, gestational age,
birthweight and mode of delivery (from maternity
records).

Statistical analysis

Chi-squared tests were used to assess overall differ-
ences in breast feeding stratified by ethnicity. We used
Poisson regression with robust variance estimates to
investigate the relationship between ethnicity and
breast-feeding outcomes. The unadjusted model
examined the relationship between breast feeding and
ethnicity, with white British mothers as the reference
category. A multivariable model adjusted for the cov-
ariates described earlier. We estimated missing mater-
nal BMI in 114 (12%) cases using 50 imputed datasets.
Sensitivity analyses conducted on a restricted dataset
which excluded cases with missing maternal BMI data
(n = 1251) showed a similar pattern to the findings in
the imputed dataset. We present results from imputed
models only. Goodness of fit testing confirmed that the
Poisson distribution was appropriate for these analy-
ses. Two-tailed P-values of less than 0.05 were consid-
ered to be significant. We present prevalence rate ratios
(PRR) with 95% confidence intervals. All statistical
analyses were conducted using stata/IC version 11.2
(StataCorp LP, College Station, Texas, USA).*

Results

Table 1 shows the characteristics of the study sample
stratified by ethnicity.

Initiating breast feeding

Overall, 75.5% of mothers initiated breast feeding,
with significant differences observed between ethnic
groups (white British 64.6%, Pakistani 79.9%, Other
South Asian 91.7%, Other ethnicities 90.6%, P < 0.001).
In the unadjusted model, initiation was significantly
higher in Pakistani [PRR = 1.24 (1.15, 1.33)], Other
South Asian [PRR = 1.42 (1.30, 1.55)] and Other eth-
nicities [PRR = 1.40 (1.28, 1.33)] compared with white
British mothers. This relationship was attenuated in
the adjusted model but all differences remained statis-
tically significant (Table 2).

Exclusive breast feeding at 4 months

Overall, only 11% of babies were exclusively breast
fed by 4 months of age. However, the rates in women
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Table 1. Characteristics of the study population by ethnicity. Values are n (%) unless otherwise specified

White British Pakistani Other South Asian® Other®
All n = 1365 n =526 (38.5%) n =658 (48.2%) n =96 (7.0%) n =85 (6.2%)

Maternal age

Mean (SD) 27.3 (5.6) 26.8 (6.2) 27.6 (5.1) 29.3 (5.1) 27.5(6.2)
Education

<5 GCSE equivalent 298 (21.8) 102 (19.4) 169 (25.7) 16 (16.7) 11 (12.9)

=5 GCSEs equivalent 451 (33.0) 197 (37.5) 214 (32.5) 21 (21.9) 19 (22.4)

A-level equivalent 193 (14.1) 85 (16.2) 79 (12.0) 15 (15.6) 14 (16.5)

>A-level equivalent 345 (25.3) 104 (19.8) 177 (26.9) 37 (38.5) 27 (31.8)

Foreign unknown/other 78 (5.7) 38(7.2) 19 (2.9) 7(7.3) 14 (16.5)
Marital status

Married/cohabiting 1178 (86.3) 396 (75.3) 623 (94.7) 93 (96.9) 66 (77.7)

Single/not cohabiting 187 (13.7) 130 (24.7) 35(5.3) 3(3.1) 19 (22.4)
Smoked during pregnancy

Yes 217 (15.9) 172 (32.7) 23 (3.5) 3(3.1) 19 (22.4)
BMI

Mean (SD) 25.9 (5.8) 26.8 (6.2) 25.3 (5.4) 26.0 (6.2) 25.0 (4.8)

Missing 114 (8.4) 48 (9.1) 48 (7.3) 7(7.3) 11 (12.9)
Parity

Primiparous 531 (38.9) 252 (47.9) 201 (30.6) 36 (37.5) 42 (494)

Multiparous 834 (61.1) 274 (52.1) 457 (69.4) 60 (62.5) 43 (50.6)
Gestation

<37 weeks 71 (5.2) 31(5.9) 32 (4.9) 4(4.2) 4(4.7)
Weight at birth

<2500 g 104 (7.6) 35(6.7) 56 (8.5) 9(9.4) 4(4.7)
Mode of delivery

Vaginal 1077 (78.9) 406 (77.2) 535 (81.3) 73 (76.0) 63 (74.1)

Caesarean section 288 (21.1) 120 (22.8) 123 (18.7) 23 (24.0) 22 (25.9)

*Indian = 57, Bangladeshi = 31 and other = 8.

PWhite other = 23, mixed white and Black = 12, mixed white and South Asian = 6, Black = 24, Other = 20.
GCSE, General Certificate of Secondary Education; SD, standard deviation.

of Other South Asian (22.9%) and Other ethnicities
(18.8%) were double that of white British and Paki-
stani women (both 9.9%, P < 0.001). In the unadjusted
model, rates were comparable in white British and
Pakistani mothers [PRR = 1.00 (0.71, 1.41)] although a
lower rate was seen in Pakistani’s in the adjusted
model [PRR = 0.77 (0.54, 1.09)]. The PRRs in Other
South Asian and Other ethnicities were significantly
higher in the unadjusted model [PRR = 2.32 (1.48,
3.63) and PRR = 1.90 (1.14, 3.18) respectively], but
these differences were accounted for after adjustment
for covariates (Table 2).

Any breast feeding at 4 months

By 4 months of age, 28% of infants were receiving any
breast milk. The highest prevalence was in Other eth-
nicities (54.1%), followed by Other South Asian
(51.0%), Pakistani (28.7%) and white British (18.6%)
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mothers (P < 0.001). In the unadjusted model, the
PRRs were higher in all ethnic groups compared with
white British mothers [Pakistani PRR = 1.54 (1.24,
1.91), Other South Asian PRR = 2.74 (2.10, 3.57) and
Other ethnicities PRR = 2.90 (2.23, 3.79)]. This associa-
tion was attenuated in all ethnic groups in the adjusted
model, but remained statistically significant (Table 2).

Comment

Compared with white British mothers, we found that
mothers of all other ethnic groups examined were sig-
nificantly more likely to initiate breast feeding and
continue any breast feeding until 4 months of age,
which is consistent 