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ABSTRACT

Objectives: To examine how population-level
socioeconomic health inequalities developed during
childhood, for children born at the turn of the 21st
century and who grew up with major initiatives to
tackle health inequalities (under the New Labour
Government).

Setting: The UK.

Participants: Singleton children in the Millennium
Cohort Study at ages 3 (n=15381), 5 (n=15041), 7
(n=13 681) and 11 (n=13 112) years.

Primary outcomes: Relative (prevalence ratios (PR))
and absolute health inequalities (prevalence differences
(PD)) were estimated in longitudinal models by
socioeconomic circumstances (SEC; using highest
maternal academic attainment, ranging from ‘no
academic qualifications’ to ‘degree’ (baseline)). Three
health outcomes were examined: overweight (including
obesity), limiting long-standing illness (LLSI), and
socio-emotional difficulties (SED).

Results: Relative and absolute inequalities in
overweight, across the social gradient, emerged by age
5 and increased with age. By age 11, children with
mothers who had no academic qualifications were
considerably more likely to be overweight as compared
with those with degree-educated mothers (PR=1.6
(95% Cl 1.4 t0 1.8), PD=12.9% (9.1% t0 16.8%)). For
LLSI, inequalities emerged by age 7 and remained at
11, but only for children whose mothers had no
academic qualifications (PR=1.7 (1.3 to 2.3), PD=4.8%
(2% to 7.5%)). Inequalities in SED (observed across
the social gradient and at all ages) declined between 3
and 11, although remained large at 11 (eg, PR=2.4
(1.9 t0 2.9), PD=13.4% (10.2% to 16.7%) comparing
children whose mothers had no academic
qualifications with those of degree-educated mothers).
Conclusions: Although health inequalities have been
well documented in cross-sectional and trend data in
the UK, it is less clear how they develop during
childhood. We found that relative and absolute health
inequalities persisted, and in some cases widened, for
a cohort of children born at the turn of the century.
Further research examining and comparing the
pathways through which SECs influence health may
further our understanding of how inequalities could be
prevented in future generations of children.

Strengths and limitations of this study
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m This is the first study to examine how
population-level inequalities in health developed
during childhood in a UK cohort who were born
in 2000—2002 and grew up in the context of
unprecedented initiatives to reduce health
inequalities ~ (under the  New  Labour
Government).

= Evaluation of New Labour's policies was,
however, not possible as we cannot assess what
would have happened in their absence.

= We used data from a large nationally representa-
tive sample of UK children, which includes a
range of health, demographic and socio-
economic data recorded throughout childhood.

= We carried out longitudinal analyses of relative
and absolute inequalities for three important
physical and mental health outcomes (over-
weight, limiting long-standing illness and socio-
emotional difficulties), assessed across the
socioeconomic gradient, measured using mater-
nal education and income.

= Response weights were used to account for attri-
tion, and sensitivity analyses indicated that item
missingness was unlikely to have biased the
results.

INTRODUCTION

Children from less advantaged backgrounds
have, on average, worse health than their
more advantaged peers. This fuels inequal-
ities in subsequent life chances (such as edu-
cational achievement and employment
opportunities) and health and well-being in
adulthood.'™ Socioeconomic inequalities in
health are unfair and avoidable, yet research
indicates that inequalities for children and
young people may have widened since the
1980s for many aspects of health and health
behaviours, including overweight,® physical
activity, psychological and physical well-
being.”™ However, the majority of research
has documented inequalities in children at
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single points in time. Although there is evidence of a
possible period of equalisation during adolescence,8 this
has largely been based on cross-sectional data and much
less is known about how population-level health inequal-
ities change in the same group of children as they age
throughout childhood. Cohort data would improve our
understanding of how health inequalities develop over
this important period of the life course and whether pat-
terns vary for different aspects of health.

At the start of the New Labour Government (1997-
2010), a pledge to eradicate child poverty in a gener-
ation” and the introduction of a strategy to sustainably
tackle inequalities in health,lo led to a number of pol-
icies to tackle the social determinants of health, with a
particular focus on the early years (such as Sure Start
Children’s Centres and increases in statutory paid paren-
tal leave®™'"). Although it would be impossible to assess
what would have happened to health inequalities in the
absence of these policies, it is important to track how
inequalities changed for the children who grew up
during this period of concerted policy efforts. This
could help to inform future policies and practice, by
highlighting the aspects of health or periods in child-
hood that might benefit from greater focus.

The aim of this study was to examine how population-
level socioeconomic inequalities in health developed
throughout childhood for those born at the beginning
of the 21st century. Three health measures were assessed
across the socioeconomic gradient: overweight, limiting
long-standing illness (LLSI) and socio-emotional diffi-
culty (SED). These are prevalent physical and mental
health outcomes which may significantly impact current
and future health and well-being.'™

METHODS

Sample

We used data from the UK Millennium Cohort Study
(MCS), a nationally representative survey of children
born in the UK, in September 2000 to January 2002. A
stratified clustered sampling design was used to oversam-
ple children living in Wales, Scotland and Northern
Ireland, disadvantaged areas and those with high pro-
portions of ethnic minority groups (in England).12 The
parents of cohort children were first contacted for inter-
view at 9 months, when information was collected on
72% of those contacted, providing information for
18 818 children (of which 18 296 were singletons and
are the focus of this paper). Children were followed up
at 3, 5, 7 and 11 years of age and 68% (n=13 112) of sin-
gletons took part in the age 11 interview.'*™'® Interviews
were carried out in the home with the main respondent,
predominantly the natural mother, and if applicable, the
partner (where possible).'?

Health outcomes
Dichotomous measures were constructed at ages 3, 5, 7
and 11 years for the following three outcomes:

Overweight  (including obesity): Children’s height and
weight were measured by interviewers (using Tanita
BF-522W scales for weight and a Leceister statiometer
for height'”). Body Mass Index (BMI; kg/m?®) was
categorised into being overweight (including obesity)
or of healthy weight using the International Obesity
Task Force (IOTF) age and sex adjusted cut-offs for
children."®

Limiting long-standing illness (LLSI): Main respondents
were asked if their child had any long-standing illness
(physical or mental health conditions or illnesses
lasting or expected to last 12 months or more) that
limited the child in their everyday activities. Children
were classified as having LLSI or not.

Socio-emotional difficulty (SED). The Strengths and
Difficulties Questionnaire (SDQ)'? was completed by
the main respondent. The ‘total difficulties score’ is
the sum of four subscales of the SDQ which capture
key areas of child socio-emotional well-being: emo-
tional symptoms, conduct problems, hyperactivity and
peer problems. Children were classified with validated
cut-offs,'? as having SED (borderline/abnormal score,
14-40) or having no SED (normal score, 0-13).
Where one or two (out of a total of five) items were
missing in a subscale of the total difficulties score,
values were imputed based on the mean of other item

20
respomnses.

Measure of socioeconomic circumstances

Socioeconomic circumstances (SECs) were represented
by natural mother’s highest academic attainment (here-
after referred to as ‘maternal education’) when the
cohort member was aged 3, 5, 7 and 11 years and cate-
gorised as: degree, diploma (in higher education—shor-
tened to ‘diploma’ hereafter), General Certificate of
Education Advanced Level (A level), General Certificate
of Secondary Education (GCSE) grades A*-C, GCSE
grades D-G or no academic qualifications (shortened to
‘no qualifications’ hereafter). Those with ‘other’ mater-
nal qualifications are shown in table 1 but were excluded
thereafter. Maternal education was used as the main
measure of SECs in the analyses because it was stable
throughout the period under study, is frequently used to
assess inequalities in childlren,21 and had limited missing
data (<1%). Furthermore, this measure can be applied
to mothers who have never had paid employment. As a
sensitivity analysis, analyses were repeated using an alter-
native measure of SECs (quintiles of equivalised house-
hold income) and patterns of results were replicated
(data not shown).

Covariates

We adjusted for cohort member’s sex and ethnicity, and
maternal age at first live birth (as this was found to be
associated with the health outcomes elsewhere and
might also influence maternal education® %%) (categor-
ies shown in table 1). In general, these variables were
significantly associated with the three health outcomes
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Table 1 Cross-sectional socio-demographic characteristics and health outcomes of singletons in the Millennium Cohort Study at ages 3 (n=15 381) and 11 (n=13 112);
number (n), weighted percentages (%)

Age 3 Age 11
Total Overweight Limiting Socio-emotional Total Overweight Limiting Socio-emotional
- (n=13315) long-standing iliness difficulty ~ (n=11790) long-standing difficulty
n % % (n=15 232) % (n=14217) % n % % iliness (n=13 002) % (n=12584) %
Cohort member’s sex
Male 7862 51.0 23.1 3.3 23.7 6632 51.7 26.6 9.9 20.7
Female 7519 49.1 249 29 18.5 6480 48.3 31.3 6.5 13.6
x? test p value - - 0.04 0.2 <0.001 - - <0.001 <0.001 <0.001
Cohort member’s ethnic group
White 12768 86.5 24.1 3.0 20.3 10837 84.4 27.7 8.4 17.3
Indian 398 1.9 124 3.8 25.0 338 21 30.1 5.2 17.1
Pakistani/Bangladeshi 1024 43 221 3.7 39.5 943 51 377 6.1 14.8
Black/Black British 505 28 29.7 2.7 20.9 423 3.5 40.7 6.0 13.6
Mixed 444 32 241 5.4 23.6 378 35 349 12.6 20.6
Other (incl. Chinese) 223 1.3 243 3.2 28.9 186 1.5 26.1 4.3 17.2
x? test p value - - 0.002 0.08 <0.001 - - <0.001 0.01 0.4
Maternal age at first live birth (years)
12-17 979 6.5 25.1 4.9 38.6 782 82 26.2 8.9 28.3
18-20 2661 18.2 24.3 4.1 31.7 2251 21.4 32.6 10.3 24.5
21-25 3769 25.1 25.0 3.0 221 3214 25.4 30.3 8.5 18.0
26-30 4118 29.0 23.9 24 14.7 3622 279 27.2 7.3 11.7
31 or more 2711 20.2 225 2.7 12.0 2370 17.2 25.0 6.3 9.8
x? test p value - - 0.5 <0.001 <0.001 - - <0.001 0.002 <0.001
Maternal highest academic attainment
Degree 2655 17.8 22.6 238 8.8 2936 19.0 21.2 6.6 8.2
Diploma 1450 9.7 23.1 23 13.7 1589 11.6 26.1 6.0 11.1
A levels 1465 9.5 20.8 1.9 13.1 1137 8.0 28.0 7.3 13.8
GCSE A*-C 4986 34.0 24.1 3.5 20.9 3828 30.9 30.5 8.9 17.8
GCSE D-G 1597 11.0 26.6 3.2 31.2 1200 10.8 32.5 8.6 23.6
Other (incl. overseas) 619 3.6 26.9 4.0 325 832 6.9 329 8.8 23.8
No qualifications 2499 145 26.1 3.8 40.0 1521 129 34.5 11.3 28.6
x° test p value - - 003 0.04 <0.001 - - <0.001 <0.001 <0.001

General Certificate of Education Advanced Level, A level; GCSE,General Certificate of Secondary Education.
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(as shown in table 1 for the earliest (age 3) and latest
(age 11) sweeps only).

Analysis

Population-averaged inequalities in each health outcome
were estimated during childhood using generalised esti-
mating equations (GEE) for panel data, taking into
account the correlation of repeated measurements from
the same children. Poisson regression models were used
to estimate relative inequalities (given by prevalence
ratios (PRs)) and absolute inequalities (given by preva-
lence differences (PDs)); these compare the prevalence
in each maternal education category to baseline
(degree), either as a ratio (PR) or a difference (PD).

An interaction term between maternal education and
age was included in the model in order to estimate PDs
and PRs at age 3, 5, 7 and 11 years. The 95% Cls for the
PDs and PRs represent statistical certainty for the age-
specific inequalities (using degree as baseline at a given
age). Probability values (p values) derived from the
interaction term between maternal education and age
indicate whether PRs and PDs at ages 5, 7 and 11 were
statistically significantly different from those at age 3
(baseline). These p values are indicated in the results
tables with 1 (p<0.05) and §(p<0.001).

Analyses were carried out before and after adjusting for
covariates, adjusted results are the focus of the paper,
with  unadjusted results provided in online
supplementary annex I. The analytic sample comprised
singleton children who had data on the covariates
(recorded at age 9 months) and relevant health out-
comes for at least one of the relevant time points (see
tables 2-4 for sample numbers and missing data).
Weights were used to account for survey design and

attrition to the most recent completed interview. As a sen-
sitivity analysis, we repeated the models without weights
and the patterns of inequality over time were unchanged.
We also carried out multiple imputations on each of the
health outcomes as a sensitivity analysis to assess bias
from item missingness and the patterns of inequality over
time remained unchanged. As a final sensitivity analysis,
the models were repeated in a sample limited to cases
where the main respondent was always the natural
mother (to ensure that any changes in health inequalities
were not the result of changes in main respondent) and
results were unchanged. Analyses were carried out in
Stata/SE 13.1 (StataCorp LP, Texas, USA). Data were
downloaded from the UK Data Service, University of
Essex and University of Manchester, in March 2014.

RESULTS

Overweight (including obesity)

At age 3, 24.0% (95% CI 23.1% to 24.9%) of children
were overweight, falling slightly to 21.9% (21.1% to
22.7%) and 21.4% (20.6% to 22.2%) at ages 5 and 7
respectively, before increasing to 28.9% (27.9% to
29.9%) at age 11. A visible social gradient in overweight
had emerged by age 7, which then steepened at age 11
(figure 1; table 1 shows numbers and percentages at
ages 3 and 11).

Table 2 indicates that small relative and absolute
inequalities in overweight (after adjusting for covariates)
emerged by age 5 and were observed across the socio-
economic gradient (using ‘degree’ as baseline) (table 2).
PRs and PDs increased with age, and by 11 years children
whose mothers had no qualifications were 60% (PR: 1.6;
95% CI 1.4 to 1.8) more likely to be overweight than

Table 2 Socioeconomic inequalities in overweight in the Millennium Cohort Study by maternal academic attainment at ages

3, 5,7 and 11 (n=14 872; 46 094 observations)

Age 7 Age 11

Age 3 Age 5
Relative inequality: adjustedt prevalence ratios (PR) for overweight (95% Cls)
Degree -
Diploma 1.0 (0.9t0 1.1)
A Level 0.9 (0.8 to 1.0)
GCSE A*-C 1.0 (0.9 t0 1.2)
GCSE D-G 1.1 (1.0 to 1.3)

No qualifications

1.1 (0.9t0 1.2)

1.2 (1.0to 1.4)F
1.0 (0.9 t0 1.2)
1.2 (1.1t0 1.4)%
1.3 (1.1 to 1.5)
1.3 (1.1 to 1.5)F

1.2 (1.0 to 1.4)
1.2 (1.0t0 1.4)t
1.4 (1.21t0 1.5)§
14 (1210 1.6)f
1.5 (1.3 10 1.8)§

Absolute inequality: adjustedt prevalence differences (PD) for overweight (95% Cls)

Degree -

Diploma -0.2 (-3.4t0 3.0)
A Level —-2.8 (-6.0t0 0.3)
GCSE A*-C 0.9 (-1.6t0 3.4)
GCSE D-G 3.2 (-0.3t06.8)

No qualifications

1.8 (1.6 10 5.2)

3.2 (0.3 10 6.1)¢
0.5 (-2.5t0 3.5)f
4.2 (2.0 to 6.4)f
5.1 (1.8 10 8.3)
5.8 (2.7 t0 8.9)t

2.6 (-0.1 t0 5.3)
2.7 (0.2 t0 5.8)%
5.9 (3.7 t0 8.1)§
6 (2.8 10 9.2)
8.3 (5.2 to 11.5)§

1.2 (1.1 to 1.4)F
1.2 (1110 1.4)§
1.5 (1.3 10 1.6)§
15 (1.3t0 1.7)F
1.6 (1.4 10 1.8)§

5 (1.9 to 8.0)F
5.2 (1.7 t0 8.7)§
9.6 (7.1 t0 12.1)§
10.3 (6.5 to 14)t
12.9 (9.1 to 16.8)§

Missing data (n) at age 3, 5, 7, 11 for: overweight: 1373, 251, 340, 410; maternal academic attainment: 110, 100, 88, 69; missing data (n) for
maternal age at first live birth: 1359; cohort member ethnicity: 31.

tAdjusted for maternal age at first live birth, child sex and ethnicity.
$<0.05, §<0.001; significance test p-value for age PR differences (interaction) and PD differences (pairwise comparisons) (age 3 baseline).
General Certificate of Education Advanced Level, A level; GCSE,General Certificate of Secondary Education.
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Table 3 Socioeconomic inequalities in limiting long-standing illness (LLSI) in the Millennium Cohort Study by maternal
academic attainment at ages 3, 5, 7 and 11 (n=15 250; 50 401 observations)

Age 3 Age 5 Age 7 Age 11
Relative inequality: adjustedt prevalence ratios (PR) for LLSI (95% Cls)
Degree - - - -
Diploma 0.8 (0.5t01.2) 0.7 (0.5 10 1.0) 1.1 (0.8 to 1.4) 0.9 (0.7101.2)
A Level 0.6 (0.4 to 1.0) 0.9 (0.7 to 1.3) 1.1 (0.8 to 1.5)% 1.1 (0.8 to 1.5)%
GCSE A*-C 1.1 (0.8 to 1.5) 1.1 (0.9 to 1.4) 1.3 (1.0 to 1.6) 1.3 (1.0 to 1.6)
GCSE D-G 0.8 (0.5 to 1.3) 1.1 (0.9 to 1.6) 1.4 (1.0 to 1.9) 1.1 (0.8 to 1.5)
No qualifications 1.1 (0.8 to 1.6) 1.2 (0.9 to 1.6) 1.7 (1.3t0 2.3)% 1.7 (1.3t0 2.3)%

Absolute inequality: adjustedt prevalence differences (PD) for LLSI (95% Cls)

Degree = = = =

Diploma —-0.8 (2.0 to 0.4) —-1.7 (-3.21t0 0.1) 0.3 (1.4 to 2.0) —0.4 (=2.2 t0 1.4)
A Level —1.4 (-2.5t0 —0.2) -0.5 (2.2 t0 1.3) 0.6 (-1.2to 2.5)} 0.8 (1.4 to 3.0)
GCSE A*—C 0.4 (-0.7 to 1.5) 0.6 (-0.8 to 2.0) 1.3 (-0.11t02.7) 1.8 (0.2 to 3.4)
GCSE D-G -0.5(-1.91t0 0.9) 0.3 (-1.7t0 2.3) 2 (-0.3t0 4.2)% 0.9 (-1.310 3.1)

No qualifications 0.5 (-0.910 1.8) 1.3 (-0.5t0 3.1) 3.9 (1.8 t0 6.0)§ 48 (2.0t0 7.5)%

Missing data (n) at age 3, 5, 7, 11 for: LLSI: 149, 86, 82, 110; maternal academic attainment: 110, 100, 88, 69; missing data (n) for maternal
age at first live birth: 1359; cohort member ethnicity: 31.

tAdjusted for maternal age at first live birth, child sex and ethnicity.

$<0.05, §<0.001; significance test p-value for age PR differences (interaction) and PD differences (pairwise comparisons) (age 3 baseline).
General Certificate of Education Advanced Level, A level; GCSE,General Certificate of Secondary Education.

Table 4 Socioeconomic inequalities in socio-emotional difficulty (SED) in the Millennium Cohort Study by maternal
academic attainment at ages 3, 5, 7 and 11 (n=15 103; 48 832 observations)

Age 3 Age 5 Age 7 Age 11
Relative inequality: adjustedt prevalence ratios (PR) for SED (95% Cls)
Degree - - -
Diploma 1.5 (1.2 t0 1.8) 1.5(1.1t0 1.9) 1.6 (1.3 t0 2.0) 1.3 (1.0 to 1.6)
A Level 1.3 (1.1 to 1.6) 1.8 (1.4t0 2.4)t 1.5 (1.1 t0 1.9) 1.4 (1.1t0 1.8)
GCSE A*—C 1.9 (1.6 t0 2.3) 1.9 (1.51t0 2.4) 1.9 (1.6 t0 2.3) 1.7 (1.5 t0 2.1)
GCSE D-G 2.7 (2310 3.2) 29 (22103.7) 2.5 (2.0to0 3.1) 21 (1.7t0 2.5)%

No qualifications 3.1 (2.610 3.7) 4 (3.2t05.1)F
Absolute inequality: adjustedt prevalence differences (PD) (95% CIs)

3.1 (2.5 10 3.8) 2.4 (1.9 10 2.9)t

Degree - - -

Diploma 5.5 (2.6 to 8.4) 2.4 (0.5t0 4.3)t 4.5 (2.31t06.7) 2.7 (0.3 to 5.0)

A Level 3.4 (0.7 t0 6.2) 4.4 (2.3 t0 6.6) 3.3(0.9t05.7) 42(1.2t07.1)
GCSE A*-C 10.3 (8.1 to 12.4) 4.8 (3.4106.3)§ 6.6 (4.8 10 8.4)% 7.4 (5.41t09.4)t
GCSE D-G 18.8 (15.7 to 22.0) 9.8 (7.4 to 12.2)§ 10.8 (8.0 to 13.6)§ 10.9 (7.7 to 14.0)§

No qualifications 23.1 (19.9 to 26.3) 16.1 (13.5 to 18.7)§ 15.8 (12.9 to 18.7)§ 13.4 (10.2 t0 16.7)§

Missing data (n) at age 3, 5, 7, 11 for: SED: 1164, 647,492 528; maternal academic attainment: 110, 100, 88, 69; missing data (n) for
maternal age at first live birth: 1359; cohort member ethnicity: 31.

tAdjusted for maternal age at first live birth, child sex and ethnicity.

$<0.05, §<0.001; significance test p value for age PR differences (interaction) and PD differences (pairwise comparisons) (age 3 baseline).
General Certificate of Education Advanced Level, A level; GCSE,General Certificate of Secondary Education.

children of degree-educated mothers, and the absolute
difference in prevalence was 12.9% (9.1% to 16.8%). A
statistically significant interaction (between age and
maternal education) confirmed a widening of absolute
and relative inequalities, across the gradient, over time
(table 2). Patterns were similar for unadjusted analyses
(see online supplementary annex I).

Limiting long-standing illness
The prevalence of LLSI increased with age from 3.1%
(95% CI 2.8% to 3.5%) at age 3, to 5.9% (5.5% to 6.4%),

6.8% (6.3% to 7.4%) and then 8.3% (7.7% to 8.9%) at
ages b, 7 and 11 respectively. A gradient in the prevalence
of LLSI by maternal education appeared from age 5 and
steepened slightly up to age 11(figure 2; table 1 shows
numbers and percentages at ages 3 and 11).

Relative and absolute inequalities (after adjusting for
covariates) were only observed from age 7 and were
limited to children with mothers who had no qualifica-
tions (table 3). By age 11, children whose mothers had
no qualifications were 70% (PR: 1.7; 95% CI 1.3 to 2.3)
more likely to have LLSI (compared with those whose

Rougeaux E, et al. BMJ Open 2017;7:¢012868. doi:10.1136/bmjopen-2016-012868

5

WYBHAdod Aq pajoalold 1senb Aq zzoz ‘TT UdJen uo /wod’(wg uadolwig//:dny woij papeojumoq *LT0g Arenuer TT U0 8982T0-9T0z-Uadolwag/9eTT 0T Sk paysiignd isiy :uado NG


http://dx.doi.org/10.1136/bmjopen-2016-012868
http://bmjopen.bmj.com/

I

Open Access

40
35
30
25
% 20
15

10

Degree Diploma A Level

Figure 1

GCSE A*-C

Age 3

Age 5
—li—Age 7
—h— Age 11

GCSE D-G No qualifications

Prevalence of overweight in singletons in the Millennium Cohort Study at ages 3 (n=15 381), 5 (n=15041), 7

(n=13681) and 11 (n=13 112) by concurrent maternal academic attainment, weighted %. GCSE,General Certificate of Secondary

Education.

12

10

% 6

Age 3
Age 5
—l— Age 7

—h— Age 11

Degree Diploma A Level GCSE A*-C GCSE D-G No qualifications

Figure 2 Prevalence of LLSI in singletons in the Millennium Cohort Study at ages 3 (n=15 381), 5 (n=15 041), 7 (n=13 681) and
11 (n=13 112) by concurrent maternal academic attainment, weighted %. GCSE,General Certificate of Secondary Education;

LLSI, limiting long-standing illness.

mothers had a degree), and the absolute difference in
prevalence was 4.8% (95% CI 2.0% to 7.5%). The inter-
action term confirms that inequalities between children
whose mothers had no qualifications compared with
those with a degree-educated mothers were significantly
greater at age 7 and 11 than at age 3 (table 3). The
unadjusted analyses shows similar patterns (see online
supplementary annex I).

Socio-emotional difficulty
At age 3, 21.2% (20% to 22.4%) of children were classi-
fied as having socio-emotional difficulty (SED); this

declined to 11.4% (10.6% to 12.1%) at age 5 but
increased to 14.7% (13.8% to 15.6%) and 17.2% (16.2%
to 18.3%) at ages 7 and 11 respectively. There was a
strong gradient in the prevalence of SED by maternal
education at age 3. The gradient was less steep but
remained at ages 5, 7 and 11 (figure 3; table 1 shows
numbers and percentages at ages 3 and 11).

Large relative and absolute inequalities in SED (after
adjusting for covariates) were observed across the socio-
economic gradient from the age of 3. Relative inequal-
ities appeared to increase at age 5, and then decrease
thereafter (table 4). The interaction term between age
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Figure 3 Prevalence of SED in the Millennium Cohort Study in singletons at ages 3 (n=15 381), 5 (n=15 041), 7 (n=13 681) and
11 (n=13 112) by concurrent maternal academic attainment, weighted %. GCSE,General Certificate of Secondary Education;

SED, socio-emotional difficulties.

and maternal education indicates that compared with
age 3, relative inequalities (between the highest and
lowest  socioeconomic  groups) had significantly
increased by age 5, but by age 11 had become signifi-
cantly smaller. In contrast, absolute inequalities declined
steadily (and significantly) after age 3. This apparent dis-
crepancy between absolute and relative inequalities was
largely driven by the reduction in the prevalence of SED
(overall and in every socioeconomic group) after age
3. Despite this, inequalities at age 11 remained; children
whose mothers had no qualifications were more than
twice as likely to have SED (PR: 2.4 (1.9% to 2.9%)),
with an absolute adjusted difference of 13.4% (10.2% to
16.7%). In the unadjusted analyses inequalities at each
age were greater, but patterns of change over age
remained the same (see online supplementary annex I).

DISCUSSION

Summary of findings

Health inequalities persisted and in some cases widened
in a representative contemporary cohort of UK children
who grew up during a period of major policy initiatives
designed to address health inequalities. However, pat-
terns of inequality over time varied by health outcome.
The socioeconomic gradient in overweight increased
steadily during childhood, in relative and absolute
terms. In LLSI, inequality also widened between ages 3
and 11 years. However, the inequalities in LLSI were not
seen across the entire socioeconomic gradient and were
confined to the most disadvantaged group (children
with mothers with no academic qualifications). In con-
trast, inequalities in SED, which were seen across the
entire gradient, decreased in relative and absolute terms
by age 11, but nevertheless remained substantial.

Strengths and limitations

This is the first study to document how population-level
health inequalities have changed during childhood in a
nationally representative cohort of UK children born at
the beginning of the 2Ist century. Population average
models were used to account for the longitudinal study
design and correlation of repeated measurements, and an
interaction term between maternal education (our socio-
economic measure) and age was included in order to
examine whether differences in health inequalities by age
were statistically significant. The range of social and health
information available in the MCS allowed us to examine
three important outcomes (indicating physical and mental
health) and two measures of SECs (maternal education
and household income). We have provided estimates of
relative and absolute inequality, as recommended for
inequalities research® ** and an approach also used when
monitoring progress towards national inequalities
targets.'” Overweight was based on measured heights and
weights and classified using validated cut-offs."® Questions
regarding LLSI are widely used in other health and social
surveys”® and SED was assessed using the SDQ, which is a
validated tool for measuring socio-emotional difficulty in
children.”” ®® The content of the SDQ is consistent
throughout childhood with the exception of three items
which have been altered for preschool children (ages 2—4)
to make them more age appropriate (eg, ‘often lies or
cheats’ has been replaced by ‘often argumentative with
adults’). The preschool and regular versions of the SDQ
have been validated®” ® and it is unlikely the item changes
would have affected our results.

LLSI and SED were rated by the main respondent
(usually the mother) and thus reflected the parent’s per-
ceptions, which may be influenced by socio-demographic
characteristics, personal opinions, their own experiences
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or the context in which they observe the child.*? ** Loss
to follow-up is a problem common to all cohort studies,
and the percentage of attrition in the MCS increased at
every data collection time point so that, by age 11, 31% of
the original cohort did not take part. While response
weights were used to account for attrition, they do not
overcome any bias due to item missingness. Item missing-
ness differed by age, thus possibly biasing our estimates of
change in health inequality over time. To assess this we
repeated our analyses in a complete case sample (i.e chil-
dren who had health outcomes at all four sweeps) and
after running multiple imputations on the health out-
comes found little change in the pattern of results for
either. Finally, it was not possible to evaluate the impacts
of policies with which the children of the MCS grew up as
we could not assess what would have happened in their
absence.

Comparison with existing literature

Few studies have examined how health inequalities
develop during childhood. To the best of our knowledge,
the only other recent cohort (other than the MCS) that
allows tracking of national-level inequality in UK children
growing up in the 2000s is the Growing Up in Scotland
(GUS) Study. Analyses using data from the first GUS
birth cohort (born 2004/2005) show some similar find-
ings for Scotland to those observed in the MCS (across
the UK). For example, inequalities in obesity emerged at
age 6 and widened by age 8°! and there were inequalities
in socio-emotional difficulty at age 4°* which appeared to
persist to age 7.”> An analysis of the Avon Longitudinal
Study of Parents and their Children (ALSPAC) found
that inequalities in BMI emerged at age 4 and increased
to late childhood.” More research on the same cohort
found that lower maternal qualification was associated
with lower height, greater adiposity, higher blood pres-
sure and higher SED; over time (to age 11) inequalities
increased in height and decreased for blood pressure,
while those in fat mass and SED remained the same.”
However, ALSPAC is not representative of the UK popula-
tion, and these children were born in the early 1990s
(and therefore the context in which they were growing
up was likely to have been different to the cohort that we
studied). Research has suggested that early adolescence
may be a period of equalisation for some health out-
comes (although inequalities may re-emerge in adult-
hood).*®  Our analysis showed little indication of
equalisation by age 11. The only reduction in inequality
was found for SED, although social differences remained
substantial at 11 years. Recent research highlighted previ-
ously has indicated that equalisation may be shifting to
later adolescence.® This should be further assessed as the
MCS participants enter mid and late adolescence.

Implications for policy and practice
For the MCS children, indicators of inequalities in phys-
ical and mental health emerged early in life and

persisted  throughout childhood. This was despite
growing up during unprecedented policy efforts to
tackle health inequalities, which included interventions
to improve incomes and employment in disadvantaged
families as well as factors linked to child health such as
neighbourhoods, housing, childcare and maternal
health-related behaviours.'"” The reasons why New
Labour’s concerted policy efforts to reduce inequalities
in child health were only partly successful continue to
be the subject of debate.’ Explanations have
included lack of understanding of the mechanisms
through which SECs and child health are linked, insuf-
ficient focus on those most in need and on inequalities
in income, and inadequate scale and timescale for
implemented interventions.”” Earlier MCS analyses have
highlighted potential mechanisms that may underlie
cross-sectional inequalities in children’s health, which
range from parents’ and children’s health behaviours to
parenting and the home environment.”** Further
research examining and comparing the pathways
through which health inequalities develop throughout
childhood may further our understanding of how they
might be alleviated. Evaluations of existing interven-
tions to reduce child health inequalities are also
needed to understand their effect on health inequal-
ities over the lifecourse. For the MCS children and
their contemporaries, adolescence may offer a second
opportunity to reduce health inequalities.*”

Acknowledgements We would like to thank all the Millennium Cohort families
for their participation, and the director of the Millennium Cohort Study and
colleagues in the management team at the Centre for Longitudinal Studies,
Institute of Education, University College London (UCL). We would also like to
thank Leah Li, Chloe Parkin, Kathryn Hesketh and other colleagues within the
Population, Policy and Practice Programme at UCL Great Ormond Street
Institute of Child Health for their advice on the project.

Contributors All authors contributed to the study conception and to the
design of the analysis. ER carried out the analyses and drafted the paper. All
authors revised the paper. All authors had full access to the data and take
responsibility for the integrity of the data and accuracy of the data analysis. All
authors read and approved the final manuscript.

Funding Research at the UCL Great Ormond Street Institute of Child Health
and Great Ormond Street Hospital for Children receives a proportion of the
funding from the Department of Health’s National Institute for Health
Research Biomedical Research Centres funding scheme. AP was funded by a
Medical Research Council fellowship (MR/J012351/1). All researchers were
independent of the funders. The Millennium Cohort Study is funded by grants
to former and current directors of the study from the Economic and Social
Research Council (Professor Heather Joshi, Professor Lucinda Platt and
Professor Emla Fitzsimons) and a consortium of government funders.

Disclaimer The funders, original data creators, depositors, copyright holders
and data funders played no part in the study design, analysis or interpretation
of the data, writing of the report or the decision to submit for publication.

Competing interests None declared.

Ethics approval Ethical approval was received from a Research Ethics
Committee at each study survey. The present secondary data analyses did not
require additional ethics approval.

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement No additional data are available.

Rougeaux E, et al. BMJ Open 2017;7:6012868. doi:10.1136/bmjopen-2016-012868

"JybuAdoo Aq paroalold 1sanb Aq zz0oz ‘TT yo+el\ uo jwod fwg uadolway/:dny wouy papeojumoq “/T0Z Arenuer TT U0 8982T0-9T0Z-uadolwg/osTT 0T Se paysiignd 1sai :uadoO NG


http://bmjopen.bmj.com/

8 Open Access

Hawkins SS, Cole TJ, Law C, The Millennium Cohort Study Child
Health Group. An ecological systems approach to examining risk
factors for early childhood overweight: findings from the UK
Millennium Cohort Study. J Epidemiol Community Health

Open Access This is an Open Access article distributed in accordance with 22.
the terms of the Creative Commons Attribution (CC BY 4.0) license, which

permits others to distribute, remix, adapt and build upon this work, for

commercial use, provided the original work is properly cited. See: http:/

2009;63:147-155.

creativecommons.org/licenses/by/4.0/ 23. Sutcliffe AG, Barnes J, Belsky J, et al. The health and
development of children born to older mothers in the United
Kingdom: observational study using longitudinal cohort data. BMJ
2012;345.

REFERENCES 24. Mackenbach JP, Kunst AE. Measuring the magnitude of

1. Case A, Fertig A, Paxson C. The lasting impact of childhood health socio-economic inequalities in health: an overview of available
and circumstance. J Health Econ 2005:24:365-89. measures illustrated with two examples from Europe. Soc Sci Med

2. Reilly JJ, Kelly J. Long-term impact of overweight and obesity in 1997;44:757-71. . )
childhood and adolescence on morbidity and premature mortality in 25.  Kelly MP, Bonnefoy J, WHO Commission on the Social
adulthood: systematic review. Int J Obes 2011;35:891-8. Determinants of Health. The social determinants of health:

3. Williams L. Annual Report of the Chief Medical Officer 2012. Our developing an evidence base for political action- final report to World
Children Deserve Better: Prevention Pays. London: Department of Health Organization (WHO) Commission on the Social Determinants
Health, 2013. of Healt_h. C_hile: National Institute for Health & Clinical Excellence

4. Dinsdale H, Hancock C, Rutter H. National Child Measurement and Universidad del Desarollo, 2007. .
Programme. Changes in children’s BMI between 2006/7 and 2012/ 26. Office for National Statistics. Long-lasting health conditions and
13. London: Public Health England, 2014. illnesses; impairments and disability. London: Office for National

5. Hargreaves DS, Djafari Marbini A, Viner RM. Inequality trends in Statistics, 2015. . . .
health and future health risk among English children and young 27. Goodman A, Goodman R. Population mean scores predict child
people, 1999-2009. Arch Dis Child 2013;98:850-5. mental disorder rates: validating SDQ prevalence estimators in

6. Levin KA, Currie C, Muldoon J. Mental well-being and subjective Britain. J Child Psychol Psychiatry 2011;562:100-8.
health of 11- to 15-year-old boys and girls in Scotland, 1994—2006. 28. Croft S, Stride C, Maughan B, et al. Validity of the strengths and
Eur J Public Health 2009:19:605—40. difficulties questionnaire in preschool-aged children. Pediatrics

7. Shackleton N, Hale D, Viner RM. Trends and socioeconomic 2015;135:€1210-9.
disparities in preadolescent’s health in the UK: evidence from two 29.  Waters E, Doyle J, Wolfe R, et al. Influence of parental gender and
birth cohorts 32 years apart. J Epidemiol Community Health self-reported health and illness on parent-reported child health.
2016;70:140-6. Ped('atrics 2000;106:1422-8. ) o o

8. Vallejo-Torres L, Hale D, Morris S, et al. Income-related inequality in 30. Lewis H, Hope S, Pearce A. Socioeconomic inequalities in-
health and health-related behaviour: exploring the equalisation parent-reported and .teac.her-reported psychological well-being.
hypothesis. J Epidemiol Community Health 2014;68:615-21. Arch Dis Child 2015;100:38—41. .

9. CPAG. Ending child poverty by 2020 Progress made and lessons 31.  Parkes A, Sweeting H, Young R, et al. Does parenting help to
learned. London: Child Poverty Action Group (CPAG), 2012. explaln socioeconomic |nequal|t|_es in children’s quy mass index

10. Department of Health. Tackling health inequalities: 10 Years On—a trajectories? Longitudinal analysis using the Growing Up in Scotland
review of developments in tackling health inequalities in England Study. J Epidemiol Community Health 2016;70:868-73.
over the last 10 years. London: Department of Health, 2009. 32.  Bromley C, Cunningham-Burley S. Growing up in Scotland: health

11.  Smith K, Hellowell M. Beyond rhetorical differences: a cohesive ’2”(;91‘70”&/”’93 in the early years. Edinburgh: The Scottish Government,
account of post-devolution developments in UK Health policy. Soc :
Policy Admp2012' 46:178-98. P policy 33. Parkes A, Sweeting H, Wight D. Growing Up In Scotland: family and

12.  Centre for Longitudinal Studies. Millennium cohort study: a guide to school influenceson children’s social andemotional well-being.
the datasets (Eight Edition); first, second, third, fourth and fifth Edinburgh: The Scottish Government, 2014. o
surveys. London: Centre for Longitudinal Studies, Institute of 34. Howe LD, Tilling K, Galobardes B, et al. Socioeconomic disparities
Education, University of London, 2014. in trajectories of adiposity across childhood. Int J Pediatr Obes

13.  University of London. Institute of Education. Centre for Longitudinal 2011;6:¢144-53. . . . .
Studies. Millennium Cohort Study: Second Survey, 2003-2005. [data 35. Howe LD, Lawlor DA, Propper C. Trajectories of socioeconomic
collection]. 8th edn. UK Data Service, 2012. doi: 10.5255/UKDA-SN- inequalities in health, behaviours and academic achievement across
5350-3 ’ childhood and adolescence. J Epidemiol Community Health

14. University of London. Institute of Education. Centre for Longitudinal 2013;67:358_6_4' . o .
Studies. Millennium Cohort Study: Third Survey, 2006. [data 36. West P, Sweeting H. Evidence on gquallsatlon in health in youth
collection]. 6th edn. UK Data Service, 2012. doi: 10.5255/UKDA-SN- from the West of Scotland. Soc Sci Med 2004;59:13-27.
5795-3 37. Law C, Parkin C, Lewis H. Policies to tackle |nqual|t|e_s in child

15.  University of London. Institute of Education. Centre for Longitudinal health: why haven't they worked (better)? Arch Dis Child
Studies. Millennium Cohort Study: Fourth Survey, 2008. [data 201_2,'97'301_3' . . .
collection]. 5th edn. UK Data Service, 2015. doi’ 10.5255/UKDA-SN- 38. Goisis A, Sacker A, Kelly Y. Why are poorer children at higher risk of
6411-6 obesity and overweight? A UK cohort study. Eur J Public Health

16.  University of London. Institute of Education. Centre for Longitudinal 2016;26:7-13.
Studies. Millennium Cohort Study Fifth SUrVey, 2012. [data 39. KeIIy Y, Sacker A, Del Bono E, et al. What role for the home
collection]. 2nd edn, UK Data Service, 2015. doi: 10.5255/UKDA- learning environment and parenting in reducing the socioeconomic
SN-7464-2 ’ ’ gradient in child development? Findings from the Millennium Cohort

17.  Gallop K, Rose N, Wallace E, et al. Millenium Cohort Study Fifth Study. Arch Dis Child 2011,96:832-7. , ,
Sweep (MCS5) Technical Report (prepared by lpsos MORI). London: 40. _Pearce_A_, L|_ L, A_bbas J et ‘_al._ Do_es the hom_e enwronn_wem influence
Centre for Longitudinal Studies, Institute of Education, 2013. inequalities in unintentional injury in early childhood? Findings from

18. Cole TJ, Bellizzi MC, Flegal KM, et al. Establishing a standard tzh(% ggG“ﬁ'gﬁ”fg“m Cohort Study. J Epidemiol Community Health
definition for child overweight and obesity worldwide: international ;90:161-0.
survey. BMJ 2000.320:1220_ ty 41. Taylor-Robinson DC, Pearce A, Whitehead M, et al. Social

19. Goodman R. The strengths and difficulties questionnaire: a research inequalities in wheezing in children: findings from the UK Millennium
note. J Child Psychol Psychiatry 1997:38:581—6. Cohort Study. Eur Respir J 2016;47:818-28. ,

20. Goodman A, Rowe R, Gan Y. Scoring the SDQ: Generating scores 42.  Sacker A, Schoon |, Bartley M. Social inequality in educational
in STATA. Youthinmind Ltd, 2010 [cited 10 April 2015]. http:/www. achievement and psychosocial adjustment throughout childhood:
sdginfo.com/c3.html magnitude and mechanisms. Soc Sci Med 2002;55:863—-80.

21. Pillas D, Marmot M, Naicker K, et al. Social inequalities in early 43.  Viner RM, Ross D, Hardy R, et al. Life course epidemiology:

childhood health and development: a European-wide systematic
review. Pediatr Res 2014;76:418-24.

recognising the importance of adolescence. J Epidemiol Community
Health 2015;69:719-20.

Rougeaux E, et al. BMJ Open 2017;7:¢012868. doi:10.1136/bmjopen-2016-012868

"ybBuAdos Aq paloalold 1sanb Aq Zz0z ‘TT Yosew uo jwod g uadolwg/:dny woly papeojumoq “2T0Z Alenuer TT U0 8982T0-9T0zZ-uadolwa/osTT 0T Se paysignd 1siy :uado rINg


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1016/j.jhealeco.2004.09.008
http://dx.doi.org/10.1136/archdischild-2012-303403
http://dx.doi.org/10.1093/eurpub/ckp046
http://dx.doi.org/10.1136/jech-2015-205603
http://dx.doi.org/10.1136/jech-2013-203306
http://www.sdqinfo.com/c3.html
http://www.sdqinfo.com/c3.html
http://www.sdqinfo.com/c3.html
http://dx.doi.org/10.1038/pr.2014.122
http://dx.doi.org/10.1136/jech.2008.077917
http://dx.doi.org/10.1542/peds.2014-2920
http://dx.doi.org/10.1136/archdischild-2014-306288
http://dx.doi.org/10.1136/jech-2015-206616
http://dx.doi.org/10.3109/17477166.2010.500387
http://dx.doi.org/10.1136/jech-2012-201892
http://dx.doi.org/10.1136/archdischild-2011-300827
http://dx.doi.org/10.1093/eurpub/ckv219
http://dx.doi.org/10.1136/jech-2014-205300
http://dx.doi.org/10.1136/jech-2014-205300
http://bmjopen.bmj.com/

	Have health inequalities changed during childhood in the New Labour generation? Findings from the UK Millennium Cohort Study
	Abstract
	Introduction
	Methods
	Sample
	Health outcomes
	Measure of socioeconomic circumstances
	Covariates
	Analysis

	Results
	Overweight (including obesity)
	Limiting long-standing illness
	Socio-emotional difficulty

	Discussion
	Summary of findings
	Strengths and limitations
	Comparison with existing literature
	Implications for policy and practice

	References


