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Why was the cohort set up?

Growing Up in Wales was established to examine the im-
pact of gestational and postnatal environmental risk fac-
tors on infant health outcomes and to identify where
structural change could be implemented to optimize health
outcomes. In response to a call for the enhancement of
existing longitudinal research! and with support from
Public Health Wales, the study ‘Growing Up in Wales’ was
set up. This study aimed to examine factors promoting
health and to address known knowledge gaps and comple-
ment other epidemiology cohort studies around the
world*™ by: (i) gathering prospective measurements early
in the life course, therefore obtaining prenatal data rather
than conducting baseline measurements after birth; and (ii)
using objective measures, e.g. accelerometers, as opposed
to relying on self-reported data for physical activity meas-
urements. Initially the study set out to examine the impact
of gestational and postnatal environments on offspring
health and to examine where structural change can be
brought about to optimize health outcomes. Adopting a
multi-level analytical approach, the main objectives were
to increase our understanding of interactions between: (i)
intrauterine exposures, (ii) obesogenic environments and
(iii) parental influences, on postnatal growth and develop-
ment, diabetes, obesity and unintentional injuries.

Between November 2009 and March 2015, women
were recruited from antenatal clinics based within the hos-
pital and general practice settings. The study is set within
the City and County of Swansea and surrounding areas, an
area comprising 8% (238700 individuals) of Wales’ total
population. Of this population, approximately 94% are
White; 12% of Swansea’s local areas are categorized in the
top 10% of deprived areas in Wales, according to the 2011
Census. In the year 2011, there were approximately 35 598
births in Wales, of which 7.7% (2725) occurred within
Swansea.’

The specific aims of the initial grant funders to the
Growing Up in Wales study were to: examine neighbour-
hood conditions and their impact on obesity in pregnancy,
investigate the use of routine data to predict pregnancy
complications and infant health, investigate the impact of
household and neighbour characteristics on unintentional
childhood injuries and examine lifestyle factors in preg-
nancy and the health of the infant at age 12 months.
Subsequent grants supported cohort follow-up and assess-
ment of maternal and infant health service use.

Who is in the cohort?

Growing Up in Wales is a prenatally recruited birth cohort
study which commenced in November 2009. The initial
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aim was to recruit 1000 families by March 2015; however,
the final cohort is composed of 819 families in total.
Women were enrolled into the study during pregnancy and
were later followed up when the infant approached age 1
year. If fathers were present at study visits, they too were
able to be involved. We identified potential participants
within the Abertawe Bro Morgannwg University (ABMU)
Health Board through approaching women at antenatal
clinics. Within the waiting areas, women were introduced
to the study by a research assistant (RA) and provided with
an information leaflet and study contact details. In add-
ition, study information leaflets and posters were deposited
throughout maternity clinics. Exclusion criteria included
women under the age of 16 years and women residing out-
side Wales. Following initial contact, eligible participants
were sent an in-depth information sheet which outlined the
study aims, objectives and rationale, exclusion criteria,

requirements of participation and the benefits of taking
part. Approximately 3 days after posting the information
sheet, RAs telephoned participants to answer any study-
related questions and to arrange a baseline visit.
Thereafter, the RA carried out a one-off baseline visit
{mean participant gestation 27.4 weeks [standard devi-
ation (SD) 8, range 5.6-38.6 weeks]} within the partici-
pants’ home and obtained informed written consent.
During the visit, participants completed a questionnaire
and detailed anthropometry and blood pressure (BP) read-
ings (systolic and diastolic) were recorded. Participants
were also provided with a 7-day diet diary, an accelerom-
eter (to be worn for 7 consecutive days) and a blood glu-
cose kit (with instructions to self-administer two fasting
measures).

Figure 1 illustrates the flow of participants throughout
the Growing Up in Wales study. Of the 1720 women

Phase 1 (baseline
study, 2009-2014)

losses and refusals: 650 (36.2%)
Not contactable: 281 (15.7%)

Not eligible: 45 (2.5%)

819 women

Initial interest shown
(November 2009-
March 2015)
1795 pregnant
women

losses: 173 (21.1%)
Withdrawn: 6 (0.7%)

Still eligible: 106 (12.9%)

Phase 3 Electronic
record linkage

pm——=s g %

Do not consent: 24 (2.9%)

infants still eligible: 106 (12.9%)

792 mothers

526 infants

Phase 2 (follow-up
study (2010- ongoing)
424 mother-child
pairs

Figure 1. Flow chart of the Growing Up in Wales Birth cohort (2009-March 2015).
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Table 1. Socio-demographic characteristics of those women
who participated, declined or were not contactable/eligible
after initial recruitment

Classification”
Deprivation group® Total study 0 1 2
population

1 322 60 134 128
2 2758 43 88 144
3 128 20 38 70
4 356 75 145 136
S 600 84 207 309
Missing

Totals 1681 282 612 787

“Welsh Index of Multiple Deprivation 2014 1 (10% most deprived)-5
(50% least deprived).

bClassification 0 (not met inclusion criteria/not contactable), 1 (declined
participation) and 2 (participated).

approached by the RAs, 650 (36.2%) declined the option
of participating, 45 (2.5%) did not meet the inclusion crite-
ria and 281 (15.7%) could not be reached through further
mail or telephone contact. Table 1 shows the distribution
of deprivation categories of: (i) women who participated in
the study; (ii) women who declined to take part; and (iii)
women who showed initial interest but did not take part
(e.g. not traceable or ineligible) (data available for 93.6%
of women). As shown, approximately 35% of all women
showing an interest in the study were in the least 50%
deprived category. Similar distributions of deprivation
were shown when comparing those women who declined
to participate with those who enrolled in the study (42.5%
vs 43.5% in 10-30% most deprived categories). Table 2
describes the characteristics of participants at the baseline

visit.

How often have they been followed up?

RAs carried out a follow-up visit around the time of the in-
fant’s first birthday (median age of 1 year 30 days). Visits
mainly took place within the home setting, but participants
were also provided with the option of attending our re-
search clinic if more suitable. Mothers again provided writ-
ten informed consent for anthropometric measures to be
obtained from both herself and the infant. Paternal data
was also collected if the father was present and consenting.
Study protocols were reviewed and approved by the South
East Wales Research Ethics Committee, and investigations
were conducted according to the principles of the
Declaration of Helsinki” and upheld the ethical principles
of Swansea University.

Table 2. Selected characteristics of study participants

Variable n Mean (SD) Range
or %

Maternal age at delivery (years) 783  29.03(6.1) 16.6-44.7
Nulliparous 819 45% 0-6
Booking BMI (kg/m?) 557° 262(6.3)  17-59.5
Fasting glucose (mmol/l) 183 6.03 (0.1) 3.4-8.2
Kessler 6 score” 774 6-24
Ethnic group 783

White/European 92%

African/Caribbean 1.3%

Asian 3.7%

Other 2.9%
Maternal education 787

Higher 52.6%

School 31.5%

Trade 9.7%

None 6.2%
Working status 800

Full-time 41.8%

Part-time or casual 23.5%

Unemployed 0.6%

Homemaker 13.6%

Other 20.5%
Annual income 709

£0 to £9999 10.2%

£10000 to £14 999 10.7%

£15000 to £24, 999 13.8%

£25000 to £34 999 12.4%

£35000 to £39 999 8.2%

£40000 to £49 999 12.7%

> £50000 19.2%

Not specified 12.8%
Maternal smoking 772

Yes 18.7%

No 81.3%
Alcohol consumption 778

Yes 33.8%

No 66.2%

7452 (81.1%) clinically recorded and 105 (18.9%) self-reported.
PNon-psychological distress score.

In March 20135, a total of 424 (51.8%) follow-up visits
had been conducted and 106 infants remained eligible for
a future follow-up, having not yet reached age 1 year
(Figure 1). Mothers who participated in the 12-month fol-
low-up visit were more likely to be school or university
educated, in full-time employment and more affluent (see
Table 3 below) compared with those who have not been
followed up (those declining or not contactable).

In most study analyses, we have used multiple imput-
ations to account for missing data using chained equations.
For a variable to be included in the imputation process, it
was required to have a minimum of 60% complete data.
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Table 3. Characteristics of mothers who did and did not participate in the 12-month follow-up

Characteristic No follow-up visit Follow-up visit P-value
Mean(SD) or % Mean(SD) or %

n 179 424

Maternal age (years) 30.4 (0.5) 29.3(0.3) n.s

Household salary < £35 000 60.1% 45.9% **

Full time employment 37.9% 45.7% o

Unemployed 18.4% 8.4% o

Higher education or school-based qualifications 31.9% 50.5% ok

Nulliparous 45.1% 41.4% n.s

n.s, not significant.
**P<0.01, ***P <0.01.

With participant consent, a large amount of follow-up
data was gathered from postnatal clinical records and elec-
tronic health records. A study sticker on the participant’s
antenatal notes signified to hospital clerical staff that these
notes would be reviewed by the study team following the
birth. A RA reviewed the participants’ newly filed postna-
tal records, gathering information on the delivery and new-
born birth measures. Subsequent follow-up of mother-
child pairs is conducted through access to electronic health
records, with use of administrative and clinical records
(described in further detail below).

What has been measured?

Growing Up in Wales integrates both family and individual
level data with use of routine electronic data linkage.
Prospectively gathering antenatal and postnatal data has
provided the opportunity to determine influences of the
early-life exposures on later health outcomes. Table 4 pro-
vides a catalogue of variables included in the baseline and
follow-up visit. Participants were able to provide consent
for all or particular aspects of data collection. A detailed
description of the baseline protocol has been published
elsewhere.®

A key exposure for many of the cohort analyses is ma-
ternal BMI during early pregnancy. This measure was ob-
tained from antenatal records during the baseline visit,
having been measured and recorded by a midwife during
the routine booking visit (usually occurring at 12 weeks of
gestation). Subsequent detailed anthropometric measures
were obtained by the RA during the baseline and follow-
up visit. Measures included height, weight, skinfold thick-
nesses (biceps, triceps, subscapular and supra-iliac) and
head (infant only), mid-arm and abdominal circumfer-
ences. Each measure was obtained from the mother during
pregnancy and from the mother and infant at the
12-month visit. Anthropometric measures at birth (weight,
length and head circumference) and throughout the first

year (weight and length measures) were also extracted
from postnatal records and the child community health
book (measures recorded by a health visitor).

Physical activity was objectively measured over a 7-day
period during pregnancy and at the 12-month follow-up
visit (for both mother and infant). Initial data were col-
lected using a waist-worn Actigraph (GT3X) accelerom-
eter’ (baseline 7 =141). The accelerometer collected step
counts on a 1-epoch per s basis at a rate of 30 Hz, provid-
ing the total number of activity counts over the duration of
7 days. Data were used to estimate the participant’s aver-
age daily activity count. Containing a ‘wear time valid-
ation rule’, the software selected only days in which data
displayed a minimum of 8 h of wear. Subsequently, to be
included within analyses participants were required to
have at least 1 valid day of data. With the later develop-
ment of waterproof accelerometers and occasional report-
ing of discomfort with a belt-worn device, we discontinued
using the Actigraph (GT3X) accelerometer in February
2013. Instead, participants (baseline 7=124, 12-month
follow-up 7 =116) were provided with a wrist-worn (non-
dominant hand) waterproof GENEA accelerometer.'®
Previous findings'' comparing the use of both accelerom-
eters worn around the waist have shown almost identical
accuracy between devices. Data from the accelerometer
enabled us to classify the intensity at which a participant
performed active tasks (defined as the ‘non sedentary
SVM’). During the 12-month visit, the infant wore the
GENEA accelerometer'® around the left ankle (7 =129).

Qualitative data collection provided contextual data to
inform possible interventions, with specific foci on child in-
jury prevention and family dietary choices. Semi-structured
interviews (n=82) were carried out with purposive sam-
ples of prospective parents and parents of infants within
the home setting. Interview schedules were guided by the
socio-ecological model which suggests that health behav-
iours are predicted by the community and home environ-
ments and personal factors. Participants were selected to
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Table 4. Summary of variables collected throughout the study period

Phase Measurements
Baseline Questionnaire: maternal age, ethnicity, parity, household income and benefits, education, smoking and alcohol con-
sumption, birth plans
Antenatal data: body mass index (at 12 weeks’ gestation), blood pressure readings, medications, family health his-
tory, ultrasound growth measures, previous pregnancies/deliveries, smoking and alcohol consumption during and
before pregnancy, obstetric and family history
Anthropometric data: parental height, weight, four skinfold thicknesses (biceps, triceps, subscapular and supra-
iliac) and mid-arm circumference
Blood pressure
Fasting blood glucose readings: Self-administered, providing two readings over a 7-day period
Objective physical activity: 7-day accelerometer (Actigraph worn around waist or wrist-worn GENEA
accelerometer)
Dietary data: 7-day diet diary
Housing assessment: hygiene, presence and extent of mould and/or damp, household hazards, safety features, noise
levels and temperature and humidity readings
Postnatal data: duration of labour stages, birth type, birth place, infant birthweight, gestation, APGAR scores at 1
and 5 min, head circumference, length of hospital stay
Semi-structured interviews
Birth Delivery data: place of birth, delivery type, induction required, fetal presentation, length of labour stages, complica-

tions and pain relief

Infant data: sex, date and time of birth, gestation, birthweight, head circumference, APGAR scores at 1 and 5 min,

initial feeding method, feeding method on discharge and duration of hospital stay

Follow-up at
infant’s first

Questionnaire: Income, employment, maternity leave duration, home ownership, family dynamics, support net-
works, infant sleep and activity, developmental milestones, infant injuries, infant feeding history; breastfeeding
duration, complementary feeding, age of weaning, infant and mother food frequency

Anthropometric data: repeat all baseline measures for mother, infant length, weight, four skinfold thickness (biceps,

Child health data: routine growth measures (length, weight and date of assessment) and health assessment checks

birthday
triceps, supra-iliac and subscapular), head, mid-arm and abdominal circumferences
Dietary data: 7-day diet diary for mother and infant
Objective physical activity: 7-day accelerometer worn by mother and infant
(vaccinations)
Semi-structured interviews
Ongoing

All participants are followed using routine data linkage providing health service (general practice, inpatient, outpa-

tient and prescription data), education and household data

provide a representative sample of both affluent and
deprived neighbourhoods and data were analysed using in-
ductive thematic analysis.

Growing Up in Wales was designed to take advantage
of the increasing availability of electronically-held, per-
son-based, routinely collected data from consenting par-
ticipants. In Wales, de-identified electronic records are
stored at the Secure Anonymised Information Linkage
(SAIL) databank which was previously developed within
the Health Information Research Unit (HIRU) at Swansea
University.'>"? The SAIL databank enables record linkage
of a wide range of pseudonymized, person-based data from
health and other datasets and currently incorporates over
700 million rows of data concerning multiple health and
social care events. A split-file approach to identity match-
ing using multiple encryptions by different organizations
replaces identifiers with unique numbers and facilitates

embedding of cohorts and trials in a privacy-protecting re-
mote analysis environment.13 The databank provides sup-
port for automatic longitudinal follow-up of mothers and
infants in the Growing Up in Wales cohort. This study
component aids cohort attrition and provides the oppor-
tunity to model study findings to the entire population.
During both study visits, the RA explained: the data ano-
nymization process; how routine data are accessed; that all
data within the SAIL gateway are treated in accordance
with the Data Protection Act 1998;'* and that data access
is managed by the Information Governance Review Panel
(IGRP). Participants could then provide written informed
consent if willing to participate in this component of the
study. The main health datasets accessed for our cohort
analyses include: the Primary Care Practice Clinical
Systems (GP) database, the Patient Episode Database for
Wales (PEDW); and the National Community Child
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Table 5. Datasets accessed within the SAIL database for Growing Up in Wales analyses

Database Data type Start date Completeness Inclusions
GP Clinical 1993 100% of practices in Swansea Data on patient signs and symptoms, in-
76% of practices in Wales vestigations, test results, diagnoses, pre-
scribed medications and referrals for
specialist treatments
PEDW Clinical and administrative 1991 100% (for all inpatient and day- Attendance and clinical records regarding
case activity of individuals at- all inpatient and outpatient activity
tending NHS hospitals in Wales) (both elective and emergency records).
Data on spell duration, episodes of
care, diagnoses, operations, treatments
and specialties accessed
NCCHD Clinical and administrative 1987 100% Data on both mother and child including

place of birth, date and time of birth,
gestational age, birthweight, child sex
and age of mother at delivery.

GP, primary care practice clinical systems database; PEDW, Patient Episode Database for Wales; NCCHD, National Community Child Health Database;

NHS, National Health Service.

Health Database (NCCHD). Table 5 provides an overview
of data which can be accessed from each of these data-
bases. Currently 792 mothers of 526 infants have provided
consent for data linkage; however, the number of infants is
set to increase with ongoing 12-month follow-ups.

What has it found? Key findings and
publications

In this section we summarize our key study findings to
date, categorized by outcome.

Childbirth outcomes

Physical activity level during pregnancy was associated
with delivery type but not with offspring outcomes, e.g.
birthweight, gestational age and APGAR scores.'> We
found that higher activity levels during pregnancy were
associated with a reduced likelihood of women requiring
an instrumental delivery, e.g. caesarean section, forceps or
ventouse. In comparison, women with low activity levels
were 72% more likely to require an instrumental delivery.
These findings were independent of maternal BMI.
Conversely, when examining the effects of maternal BMI
on delivery and birth outcomes, no significant associations
were evident with delivery type, despite overweight and
obese women revealing a trend for increasing numbers of
elective caesarean sections. Overweight and obesity in
pregnancy was, however, associated with a greater risk for
induction, longer hospital stay following childbirth and de-
livery of a large-for-gestational-age infant. These findings

remained after controlling for maternal age, parity and
smoking status during pregnancy.

Our findings have identified modifiable factors that are
associated with independent adverse effects on delivery
and infant outcomes. Requiring further support from
randomized controlled trials, our findings suggest that
interventions aiming to reduce the risk of instrumental
births need to focus on increasing women’s physical activ-
ity levels before or during early pregnancy. Interventions
which target positive outcomes for the newborn, i.e.
healthy birthweight, should focus on excessive weight
among women of child-bearing age.

Maternal obesity and associated
heath service costs

Extensive literature details the additional costs of provid-
ing care to obese individuals, with one particular paper re-
porting an approximate 2.3% increase in total direct
healthcare costs for every unit increase in BMI in the gen-
eral population.'® In line with this general pattern, we
found that caring for obese women utilizes an extra £1 200
of National Health Service (NHS) resources per pregnancy
after adjusting for multiple confounding factors."” Ours
appears to be the first study to examine health service
usage and associated costs throughout pregnancy among a
general population sample.

We found that increasing costs were due to an increased
usage of health service provision across primary and sec-
ondary care sectors (general practitioner visits and pre-
scriptions, inpatient visits and duration and outpatient
visits), with obese women revealing a 15-20% greater
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usage of all hospital services. An evident limitation was
our inability to consider how a woman’s BMI changed
throughout the course of pregnancy. As our findings were
reliant upon one recording of BMI (at 12 weeks of gesta-
tion), we cannot rule out the possibility of women chang-
ing BMI groups in later trimesters. However, our findings
are likely to present a conservative view as we did not
measure indirect and intangible health service costs.

Using the same sample of women, we have more re-
cently examined the use of health service provision by in-
fants from birth to age 1 year, to ascertain whether infants
born to obese mothers require additional health services
(publication awaiting journal). Examining the same health
service outcomes as for mothers, our findings revealed that
infants born to obese mothers had higher health service
usage and associated costs. In conjunction with our earlier
maternal cost estimates, overall cost analyses revealed that
on average an obese woman and her child accrue an add-
itional £2 310 of services during pregnancy and in the first
year of life. With one in five women attending prenatal
care being classed as obese in the UK,'® and 778 805 births
in the UK during 2013,"*° this equates to an estimated
additional resource use of £360 million per annum. The
implications of our findings are important for informing
the design of cost-effective interventions and policies aimed
at reducing the obesity during early-pregnancy.

Factors influencing infant size

The Medical Research Council (MRC) guidelines for de-
veloping effective interventions state that an evidence base
underpinning intervention design is required in order to plan
individual and linked components of complex interven-
tions.”"** Examining multiple factors of influence through-
out the early life course and adopting a hypothesis-driven
approach has enabled us to determine: (i) whether childhood
obesity prevention methods should better target the pre-
natal, postnatal or both phases; and (ii) which components
the intervention should target, in order to be most effective.
Figure 2 depicts our main study findings,”* outlining re-
sults from a structural equation modelling approach. The
figure includes all factors in our analyses and reveals im-
portant associations with infant size (latent variable of in-
fant weight and waist circumference) at age 1 year. As
shown, only one prenatal factor, maternal BMI, demon-
strated a significant association with infant size, whereas
several associations with postnatal factors are evident.
Maternal BMI revealed both a direct and indirect effect on
infant size, with an indirect effect moderated by birth-
weight. The consumption of carbonated drinks and lower
levels of infant play were associated with smaller infant
size. Conversely, greater consumption of carbohydrates,
higher rate of weight gain and greater infant length pre-
dicted larger infant size. Unexpectedly, our model revealed
that maternal factors such as age, ethnicity, education and
income were not directly predictive of early infant size.

Play

48 Infant length 16
1 1

Birth weight 29

5.7

75

Infant WC

&

-1.1

Infant size
.5.3e-02

Infant weight

6.1

-18
14

Babybread 1.6

1

Fizzy drinks .23 Weight gain .91

1 1

Figure 2. Modified structural equation model displaying standardised coefficients (X5(11) =21.5, p < 0.05; RMSEA =.07; CFl =.94; SRMR = 0.05.

Any BMI (mother’s BMI at 12 weeks gestation), play (infant plays with parent daily or less often), Infant length (length at age 12 months), Baby bread (in-
fant consumes carbohydrates daily or less often), Fizzy drinks (infant consumes carbonated drinks daily or less often), Weight gain (infant average weekly
weight gain (g) from birth to 6 months), Infant size (factor of infant waist circumference (infant wc) and infant weight, both measure at age 12 months).
Arrows indicate the pathway of associations with accompanying standardised coefficients. Residual error terms for endogenous variables are depicted
by circles (¢1—¢4). RMSEA, Root Mean Square Error of Approximation; CFl, Comparative Fit Index; SRMR, Standardized root mean square residual.
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The results of this study are helpful in planning inter-
ventions, as all factors identified within our model are
modifiable and open to testing in interventional designs.
The components highlighted within our model suggest that
future efforts aiming to prevent childhood obesity should
perhaps focus on promoting healthy weight among women
of child-bearing age, by encouraging healthy diets and
active lifestyles, with continued support after childbirth.

Parental perspectives: injury prevention in
infancy and heathy eating

We found that mothers’ migration status was an influential
factor in mothers’ knowledge of safety devices for child in-
jury prevention, with newly migrated mothers not as aware
of UK-based safety advice and available devices.** Lack of
awareness surrounding a number of hazards such as the
checking of bath water temperature, carrying hot drinks
around children and using baby-walkers was quite com-
mon among the whole sample. When asked about facilita-
tors and inhibitors of child safety devices and practices,
mothers voiced the importance of social networks and
British Safety Standard kitemarks as major facilitators. We
also found that factors that inhibited uptake of child safety
practices included child birth order, personality, stage of
development, cost of devices and the adoption of alterna-
tive non-evidence-based strategies.

Future efforts to reduce child injury should provide
specific, tailored messages to sub-groups of mothers; for ex-
ample, affluent women reported the need for access to writ-
ten materials whiereas mothers from deprived
backgrounds preferred the use of posters and the media
to disseminate safety messages. Our findings also empha-
sized the

in a timely manner appropriate to the stage of develop-

importance of delivering such messages
ment of the child and the notion of having specific-
ally trained individuals to work with families in the
early years to raise awareness of childhood injury
prevention.

Examining the main barriers of dietary choices faced by
young families,”> parents identified four predominant
areas of influence: (i) provision of food choices, e.g. fast-
food outlets and promotion of unhealthy food in super-
markets; (ii) implication of daily schedules, e.g. shift pat-
terns and transport timetables; (iii) past experiences, e.g.
own childhood dietary intake and education; and (iv)
influence of family and friends, e.g. peer pressure. In the
context of future interventions and policy-level decisions,
our findings outline the need to develop population/
community-level interventions aiming to reduce socio-
ecological barriers to healthy dietary choices. Specific
recommendations include: increasing access to affordable

healthy food options within schools, workplaces and
hospitals; educating parents on food preparation and stor-
age; and reducing the prevalence of unhealthy fast-food
outlets.

What are the main strengths and weaknesses?

The primary strength of Growing Up in Wales is the com-
bination of self-reported and objective measures supple-
mented by linkage to longitudinal maternal and child
electronic health records. This particular study design pro-
vides a strong basis for undertaking life-course analyses on
local data and complements other epidemiological cohort

d,*?*73% allowing for collaboration

studies across the worl
through multi-cohort meta-analyses. A particular strength
is the availability and accessibility of electronic data sets,
reinforcing our ability to indirectly follow the health of
participants and their offspring throughout the life span.
Importantly, our findings are timely, portraying effects of
the current obesogenic environment on health outcomes
and rapidly feeding into policy making. Unlike much older
cohorts collecting data during the war or post-war envir-

onment> 33

or throughout the past decade,’** our find-
ings reflect relatively up-to-date exposures and may have
greater relevance when developing interventions, given the
technological advances and changing exposures, e.g. avail-
ability of convenience foods, throughout the 21st century.
Embedding a cohort among a dynamic population-based
multi-source data linkage environment will also inform
and support the development and evaluation of a range of
policies and interventions.

Weaknesses include the possibility of selection bias and
the extent to which our findings are generalizable to the
wider population, since all participants resided within the
surrounding areas of Swansea City. However, this is com-
mon to all area-based cohorts. We must also acknowledge
our relatively small sample size in comparison with larger
cohort studies.*® This ultimately reduces the statistical
power to detect small but important findings and provides
quite wide confidence intervals. The small sample size did
however enable us to collect multiple in-depth variables
and employ face-to-face collection methods. The future in-
volves combing data from this cohort with many others in
meta-analyses, to generalizable

answer important

questions.

Can | get hold of the data? Where can | find
out more?

We encourage collaborations and provide opportunities to
access our electronic datasets remotely. All study data are
stored within the Secure Anonymised Information Linkage
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Growing Up in Wales profile in a nutshell

¢ Growing Up in Wales is a prospective birth cohort
study investigating the impact of gestational and
postnatal environmental risk factors on infant health
and development across the life course.

* A total of 819 pregnant women (aged 16-44 years),
residing in and around the City of Swansea, UK, par-
ticipated in a baseline visit during the period of
November 2009-March 2015.

* Follow-up of mother-child pairs occurred as the in-
fant reached age 12 months; 424 follow-ups have
been carried out and 106 mother-child pairs still re-
main eligible.

* The dataset comprises questionnaires, anthropomet-
rics, diet diaries, accelerometer data and linkage to
individual-level (for both mother and infant) health,
education and administrative records.

¢ Growing Up in Wales can provide data upon request
and collaboration is welcome.

(SAIL) databank at the Health Information Research
Unit (HIRU) at Swansea University. All proposals to use
SAIL datasets must comply with HIRU’s information gov-
ernance policy. For more information please contact the
principal investigator of the study, Professor Sinead
Brophy, at [S.Brophy@swansea.ac.uk]. For further infor-
mation please access our study website at [www.EHL.
swansea.ac.uk].

Funding

This work was supported by Swansea University, Public Health
Wales NHS Trust and the National Institute for Social Care and
Health Research. The funders had no role in study design, data col-
lection and analysis, decision to publish or preparation of the manu-
script. The work was undertaken with the support of the Centre for
the Development and Evaluation of Complex Interventions for
Public Health Improvement (DECIPHer), a UKCRC Public Health
Research Centre of Excellence. Joint funding (MR/KO232331/1)
from the British Heart Foundation, Cancer Research UK, Economic
and Social Research Council, Medical Research Council, the Welsh
Government and the Wellcome Trust, under the auspices of the UK
Clinical Research Collaboration, is gratefully acknowledged. This
work was also supported by the Farr Institute. The Farr Institute is
supported by a 10-funder consortium: Arthritis Research UK, the
British Heart Foundation, Cancer Research UK, the Economic and
Social Research Council, the Engineering and Physical Sciences
Research Council, the Medical Research Council, the National
Institute of Health Research, the National Institute for Social Care
and Health Research (Welsh Assembly Government), the Chief
Scientist Office (Scottish Government Health Directorates) and the
Wellcome Trust, (MRC Grant No: MR/K006525/1).

Acknowledgements

We would like to thank the families for taking part in the ‘Growing
Up in Wales’ birth cohort study and all the research assistants who
contributed to recruitment and data collection.

Conflict of interest: None declared.

References

1. Wellcome Trust. MRC/Wellcome Trust workshop. Regulation
and Biomedical Research. London: Wellcome Trust, 2008.

2. Cameron CM, Scuffham PA, Spinks A et al. Environments for
Healthy Living (EFHL) Griffith birth cohort study: background and
methods. Matern Child Health ] 2012;16:1896-905.

3. Reilly JJ, Armstrong ], Dorosty AR et al. Avon Longitudinal
Study of Parents Children Study Team. Early life risk factors for
obesity in childhood: cohort study. BMJ 2005;330:1357.

4. Magnus P, Irgens LM, Haug K er al. Cohort Profile: The
Norwegian Mother and Child Cohort Study (MoBa). Inz |
Epidemiol 2006;35:1146-50.

5. Boyd A, Golding ], Macleod ] et al. Cohort Profile: The
‘children of the 90s’—the index offspring of the Avon
Longitudinal Study of Parents and Children. Int | Epidemiol
2013;42:111-27.

6. Welsh Assembly Government. Births and Infant Mortality Statistics
Wales, 2012. Cardiff: Welsh Assembly Government, 2014.

7. Williams JR. The Declaration of Helsinki and public health. Bull
World Health Organ 2008;86:650-02.

8. Hill R, Brophy S, Brunt H et al. Protocol of the baseline assess-
ment for the Environments for Healthy Living (EHL) Wales co-
hort study. BMC Public Health 2010;10:150.

9. Actigraph. 2009. http://www.theactigraph.com (3 March 2014,
date last accessed).

10. GENEActiv.  2011.
geneactiv.aspx (3 March 2014, date last accessed).

11. Esliger DW, Rowlands AV, Hurst TL, Catt M, Murray P, Eston
RG. Validation of the GENEA Accelerometer. Med Sci Sports
Exerc2011;43:1085-93.

12. Lyons R, Jones K, John G et al. The SAIL databank: linking mul-
tiple health and social care datasets. BMC Med Inform Decis
Mak 2009;9:3.

13. Ford D, Jones K, Verplancke J-P et al. The SAIL Databank:
building a national architecture for e-health research and evalu-
ation. BMC Health Serv Res 2009;9:157.

14. Office of Public Sector Information. The Data Protection Act.
1998. http://www.opsi.gov.uk/Acts/acts1998/19980029.htm (7
July 2011, date last accessed).

15. Morgan K, Rahman M, Hill R ez al. Physical activity and
excess weight in pregnancy have independent and unique ef-

http://www.geneactive.co.uk/products/

fects on delivery and perinatal outcomes. PLoS Omne
2014;9:94532.

16. Raebel MA, Malone DC, Conner DA et al. Health services use
and health care costs of obese and nonobese individuals. Arch
Intern Med 2004;164:2135-40.

17. Morgan K, Rahman M, Macey S et al. Obesity in pregnancy: a
retrospective prevalence-based study on health service utilisation
and costs on the NHS. BM] Open 2014;4:e003983.

18. Guelinckx I, Devlieger R, Beckers K er al. Maternal obesity:
pregnancy complications, gestational weight gain and nutrition.
Obes Rev 2008;9:140-50.


www.EHL.swansea.ac.uk
www.EHL.swansea.ac.uk
http://www.theactigraph.com
http://www.geneactive.co.uk/products/geneactiv.aspx
http://www.geneactive.co.uk/products/geneactiv.aspx
http://www.opsi.gov.uk/Acts/acts1998/19980029.htm

International Journal of Epidemiology, 2016, Vol. 45, No. 2

373

19.

20.

21.

22.

23.

24.

25.

26.

Northern Ireland Statistics and Research Agency. Statistical
Bulletin: Births in Northern Ireland 2013. Belfast: NISRA, 2014.
Office for National Statistics. Births in England and Wales,
2013. London: ONS, 2014.

Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M.
Developing and evaluating complex interventions: the new
Medical Research Council guidance. BMJ 2008;337:a1655.
Campbell M, Fitzpatrick R, Haines A et al. Framework for de-
sign and evaluation of complex interventions to improve health.
BM] 2000;321:694-96.

Morgan K, Zhou S, Hill R, Paranjothy S, Brophy S. Predictors of
large infant size at age 12-months: A structural equation model-
ling approach on the Growing up in Wales cohort. | Epidemiol
Community Health. In press.

Khanom A, Hill RA, Brophy S, Morgan K, Rapport F, Lyons R.
Mothers’ perspectives on the delivery of childhood injury messages:
a qualitative study from the Growing up in Wales, Environments
for Healthy Living study (EHL). BMC Public Health 2013;13:806.
Khanom A, Hill RA, Morgan K, Rapport F, Lyons R, Brophy S.
Parental recommendations for population level interventions to
support infant and family dietary choices: a qualitative study from
the Growing Up in Wales, Environments for Healthy Living
(EHL) study. BMC Public Health 2015;1:234.

Addor V, Santos-Eggimann B, Fawer CL, Paccaud F, Calame A.
Enrollment of a population-based cohort of newborns at higher

27.

28.

29

30.

31.

32.

33.

34.

risk of developing a chronic condition: the EDEN study. Int |
Epidemiol 1997;26:340-48.

Golding J. The Avon Longitudinal Study of Parents and Children
(ALSPAC) - study design and collaborative opportunities. Eur |
Endocrinol 2004;151(Suppl 3):U119-23.

Cameron CM, Scuffham PA, Spinks AB et al. Environments for
Healthy Living. Sydney: Griffith University, 2012.

. Jaddoe V, Mackenbach J, Moll H et al. The Generation R Study:

Design and cohort profile. Eur | Epidemiol 2006;21:475-84.
Olsen J, Melbye M, Olsen SF et al. The Danish National Birth
Cohort — its background, structure and aim. Scand | Public
Health 2001;29:300-07.

Osler M, Lund R, Kriegbaum M, Andersen AM. The influence of
birth weight and body mass in early adulthood on early coronary
heart disease risk among Danish men born in 1953. Eur |
Epidemiol 2009;24:57-61.

Elks CE, Loos RJ, Hardy R et al. Adult obesity susceptibility
variants are associated with greater childhood weight gain and a
faster tempo of growth: the 1946 British Birth Cohort Study. Am
J Clin Nutr 2012;95:1150-06.

Lake J, Power C, Cole T. Child to adult body mass index in the
1958 British birth cohort: associations with parental obesity.
Arch Dis Child 1997;77:376-80.

Smith K, Joshi H. The millennium cohort study. Popul Trends
2002;107:30-34.



	dyv178-TF1
	dyv178-TF2
	dyv178-TF3
	dyv178-TF4
	dyv178-TF5
	dyv178-TF6
	dyv178-TF7

