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Abstract

Background Social inequalities in child mental health are an important public health concern. Whilst previous
studies have examined inequalities at a single time point, very few have used repeated measures outcome data

to describe how these inequalities emerge. Our aims were to describe social inequalities in child internalising

and externalising problems across multiple countries and to explore how these inequalities change as children age.

Methods We used longitudinal data from eight birth cohorts containing participants from twelve countries
(Australia, Belgium, Denmark, France, Germany, Greece, Italy, Netherlands, Poland, Norway, Spain and the United
Kingdom). The number of included children in each cohort ranged from N=584 (Greece) to N=73,042 (Norway),
with a total sample of N=149,604. Child socio-economic circumstances (SEC) were measured using self-reported
maternal education at birth. Child mental health outcomes were internalising and externalising problems measured
using either the Strengths and Difficulties Questionnaire or the Child Behavior Checklist. The number of data collec-
tion waves in each cohort ranged from two to seven, with the mean child age ranging from two to eighteen years
old. We modelled the slope index of inequality (SI) using sex-stratified multi-level models.

Results For almost all cohorts, at the earliest age of measurement children born into more deprived SECs had
higher internalising and externalising scores than children born to less deprived SECs. For example, in Norway at age
2 years, boys born to mothers of lower education had an estimated 0.3 (95% Cl 0.3, 0.4) standard deviation higher
levels of internalising problems (SIl) compared to children born to mothers with high education. The exceptions
were for boys in Australia (age 2) and both sexes in Greece (age 6), where we observed minimal social inequalities. In
UK, Denmark and Netherlands inequalities decreased as children aged, however for other countries (France, Nor-
way, Australia and Crete) inequalities were heterogeneous depending on child sex and outcome. For all countries
except France inequalities remained at the oldest point of measurement.
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Conclusions Social inequalities in internalising and externalising problems were evident across a range of EU coun-
tries, with inequalities emerging early and generally persisting throughout childhood.

Keywords Internalising problems, Externalising problems, Socio-economic circumstances, Socio-economic position,

Trajectories, Social inequalities, Child mental health

Introduction

Whilst it is well-established that children born to disad-
vantaged socio-economic circumstances (SEC) gener-
ally have worse mental health outcomes [1], most studies
have assessed mental health inequalities at only a single
time point [2]. Studies using repeated measures outcome
data are important to establish the age at which inequali-
ties in child mental health emerge and how they change
during childhood [3, 4]. Identifying which outcomes
show the most persistent inequalities, the ages at which
inequalities emerge and the patterns of change over time
can provide targets for policy and intervention.

Longitudinal research into child health inequalities
is well established for growth measurements such as
body-mass index BMI and height. [5-9] Whilst studies
focusing on mental health have reported higher levels
of internalising (sadness, low mood) and externalising
problems (behavioural problems and hyperactivity) in
children from more deprived SEC as young as three years
old, [10-13] only a handful of studies have modelled
changes in inequalities, focusing on a few countries (such
as the United Kingdom, Netherlands and Australia) and
narrow age periods. Findings are inconsistent, with two
studies reporting widening inequalities in internalising
and externalising problems [14, 15], one study finding
inequalities to remain constant [3] and two reporting a
narrowing of inequalities [16, 17]. There is some evidence
that inequalities in internalising problems may be smaller
than for externalising problems, [18, 19] but again there
is limited research on the course of these inequalities as
children age.

The EU Child Cohort Network (ECCN) [20] contains
harmonised data from multiple (mostly European) birth
cohorts and provides a unique opportunity to examine
mental health inequalities across different social contexts
and over a wider age range than previously explored.
In this study we focus on internalising and externalis-
ing problems, two key dimensions of children’s mental
health associated with long-term psychosocial outcomes
[21] which are widely measured in birth cohort studies.
We use the highest level of maternal education qualifica-
tions at birth as our indicator of child SEC as it is strongly
related to income and employment, and also reflects
non-material family resources (e.g. knowledge) [22].

Our aims were to use data from twelve countries
to describe social inequalities in internalising and

externalising problems during childhood across different
contexts, and to describe how these inequalities change
as children age.

Methods

Inclusion criteria and participating cohorts

Pregnancy and birth cohort studies from the ECCN were
eligible if the study contained data on maternal educa-
tion, maternal age at birth, child sex and data on child
internalising or externalising problems, where these
were measured using the same instrument at a minimum
of two data collection waves. We excluded cohorts that
measured mental health only at a single measurement
wave, or cohorts which measured problems at multiple
waves but lacked measurements at two or more waves
using the same instrument.

Eight cohorts had available data: Avon Longitudinal
Study of Parents and Children (ALSPAC, United King-
dom), [23, 24] European Childhood Obesity Project Trial
(CHOP; Germany, Belgium, Italy, Poland & Spain), [25]
Danish National Birth Cohort (DNBC, Denmark), [26]
Etude sur les. Déterminants de la santé de 'Enfant Nancy
& Poitieres (EDEN-Nancy & EDEN Poitiers, France),
[27] Generation R (GenR, Netherlands), [28] Norwegian
Mother, Father and Child Cohort (MoBa, Norway), [29]
Generation 1 and Generation 2 participants of the Raine
study (Raine, Australia), [30] and Rhea (Crete, Greece).
[31] Further details of each cohort can be found in ECCN
cohort profiles [20, 32] and each cohort’s profile paper.
Individual participants from these cohorts were included
if data were available on maternal education, mater-
nal age at birth, sex, and at least one measurement of
either internalising or externalising problems. The num-
ber of included children ranged from N=584 (Rhea) to
N=73,042 (MoBa), with a total sample of N=149,604
(Table 1).

Exposure: maternal education

Maternal education at birth was harmonised in each
cohort based on the International Standard Classification
of Education 97 (ISCED-97) and consisted of three cate-
gories: Low (No education to lower secondary; ISCED-97
categories 0-2), Medium (Upper and post-secondary;
ISCED-97 categories 3-4), and High (Degree and above;
ISCED-97 categories 5-6) [33]. This was coded as a rank
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Table 1 Distribution of mental health outcomes at each data collection wave
Wavel Wave2 Wave3 Wave4 Wave5 Wave6 Wave7
N Age N Age N Age N Age N Age N Age N Age

ALSPAC (N=9707)

Internalising 8453  4+£0.1 7258 68+£02 6876 82%0.1 6525 96+£01 5929 11.7£01 5775 132+£02 4491 168+03

Externalising 8428 4+0.1 7463 68+02 6902 82+0.1 6597 96401 6054 11.7+£0.1 5941 132402 4613 168+03
CHOP (N=662)

Internalising 574 55+0.1 514 1.1 1

Externalising 574 55+0.1 514 11.1+0.1
DNBC (N=55163)

Internalising 42410 7+0 35596 11.2+04 33447 18%0

Externalising 42380 7+0 35596 11.2+04 33447 1840
EDEN (N=1426)

Internalising 1302 32+01 1175 5602 872 8.1+£0.1

Externalising 1302 32+01 1175 56+£02 872 8.1x0.1
GenR (N=6726)

Internalising 5539  19+0.7 2283 31+02 4775 61+05 3598 9.7+03

Externalising 59006 19+£0.7 2436 3.1+£02 4923 6.1£05 3167 9703
MoBa (N=73042)

Internalising 63929 15+£0 51271 3.1+£01 23612 52+£02

Externalising 62613 15+ 50676 3.1+£0.1 36128 52+0.2
The Raine study (N=2294)

Internalising 1661 2.1 1 1809 59+02 1730 81+£03 1646 106+0.2

Externalising 1677 2101 1945 59+02 1815 81+£03 1707 106+0.2
Rhea (N=584)

Internalising 563 6.6+03 332 11+

Externalising 563 66+03 332 11+03

Sample comprises participants with complete data on maternal education, child sex, maternal age at birth and at least one measurement of either internalising or
externalising at one time point. 'N’represents number of participants, ‘Age’is mean + SD

score (0-1, with 1 representing low education) by creat-
ing a rank range based on the proportion of individuals
within each category of maternal education and assign-
ing each participant the midpoint of that rank [34]. For
example, if 10% of mothers had high education, 40%
medium and 50% low, the rank ranges would be high=0
- 0.1, medium=0.1-0.5 and low=0.5 - 1, with each par-
ticipant assigned the midpoint within this range (0.05,
0.30, 0.75). [3]. Full details of the harmonisation process
for all cohorts are provided at https://data-catalogue.
molgeniscloud.org.

Outcomes

We chose two domains reflecting key aspects of chil-
dren’s mental health: internalising and externalising
problems. The mean child age of data collection for each
cohort is shown in Table 1. Internalising and externalis-
ing problems were assessed using either the Strengths
and Difficulties Questionnaire (SDQ; ALSPAC, CHOP,
DNBC & EDEN) [35] or the Child Behaviour Checklist
(CBCL; GenR, MoBa & Rhea) [36]. The SDQ is a 25-item

questionnaire measured on a 3-point Likert scale (“not
true’, “somewhat true’, “certainly true”) containing five
subscales: Emotional Problems, Conduct Problems,
Hyperactivity/inattention, Peer problems and Pro-social
behaviour. An internalising score was calculated by sum-
ming the scores on the Emotional Problems and Peer
Problems scales, whilst an externalising score was calcu-
lated by summing scores on the Conduct Problems and
Hyperactivity subscales.

The CBCL/6-18 is a 113-item questionnaire rated on a
3-point Likert scale (“not true’, “sometimes true’, “often
true”), containing 8 subscales: Rule-breaking Behavior,
Aggressive Behavior, Withdrawn/Depressed, Somatic
Complaints, Anxious/Depressed, Social Problems,
Thought Problems and Attention Problems. An inter-
nalising score was calculated by summing the scores on
the Withdrawn/Depressed, Somatic Complaints, and
Anxiety/Depressed Problems subscales. From ages 5+,
an externalising score was calculated by summing scores
on Rule-breaking Behavior and Aggressive Behavior,
whilst at ages 1.5-5 years (CBCL/1%-5, 99 items) it was
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calculated by summing score on the Aggressive Behavior
and Attention Problems scales.

Parented-report questionnaires were used for all
cohorts and ages except the third data collection wave
of the DNBC where self-reported questionnaires were
used (mean age 18 years). All outcomes were positively
skewed, so to approximate a normal distribution a
square-root transformation was applied. To allow men-
tal health outcomes to be compared on the same scale
(rather than the original scale of the different instru-
ments) internal z-scores were calculated using the
within-cohort mean and standard deviation at each data
collection wave.

Confounders

Whilst there are several risk factors for mental health
outcomes, few of these are hypothesised to cause mater-
nal education. In the main analyses we adjusted only for
maternal age at birth. Two other variables fit our defini-
tion of confounders but were not available in all cohorts:
Maternal pre-pregnancy mental health problems and
maternal ethnicity. The presence of maternal pre-preg-
nancy mental health problems (yes/no) were meas-
ured by self-report and were available in six out of eight
cohorts (all cohorts except CHOP and the Raine study).
Maternal ethnicity (harmonised within the ECCN as
Western vs Non-Western) was available with sufficient
variability (cell count non-western>20) in three out of
eight cohorts (ALSPAC, GenR & the Raine study). We
therefore conducted sensitivity analyses additionally
adjusting for these variables where available.

Statistical analysis

All analyses were performed using DataSHIELD (R pack-
ages dsBaseClient 6.1.0 & dsHelper v1.1.0) a software
solution which enables the federated analysis of data
without the data being transferred and without research-
ers being able to view participant-level data [37].

We fit multilevel models in each cohort with a random
intercept for child and the following fixed effects: rank
maternal education score, two fractional polynomial
transformations of child age at mental health measure-
ment (days) to account for non-linear patterns over time,
maternal age (years) and the interactions between the
child age terms and maternal education (model equa-
tions described in Supplementary Text 2). To identify
the model which best accounted for non-linear change,
for each outcome we tested multiple models including
(up to two) transformations of the age-term. We selected
the model with the average lowest negative log-likelihood
across all cohorts [38], which for both outcomes was the
model containing two age polynomials (child age™ and
child age™). Preliminary analyses showed that polynomial
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models were a poor fit for two small cohorts with only
two data collection waves (CHOP & Rhea), therefore
for these cohorts we fit linear models containing fixed
effect terms of rank maternal education, child age and the
interaction between maternal education and age.

The coefficient of the rank score of maternal education
is the Slope Index of Inequality (SII), which is the mean
difference in outcome between the highest and low-
est levels of maternal education assuming an underlying
continuous distribution. As internalising and externalis-
ing scores were transformed to z-scores, the SII repre-
sents the standard deviation (SD) difference in mental
health between highest and lowest levels of education.
The coefficient for the interaction between maternal edu-
cation and the age term(s) gives information about the
change in SII over time. Baseline inequalities and change
in inequalities over time were described using model pre-
dicted SII at selected time points which included the first
ages of measurement within each cohort (ages 2 to 8, 10,
12,15 & 18 years).

As there is evidence that associations between SEP and
mental health may differ by sex [3], we explored interac-
tions by sex. We compared the fit of the model described
above with a model which additionally contained fixed
effects of (i) child sex, (ii) the 2-way interaction between
sex and maternal education, and (iii) the 3-way interac-
tion between sex, maternal education and each of the
two age polynomial terms. Loglikehood tests showed that
models including these interaction terms had a statisti-
cally better fit for 14 out of 16 comparisons (results not
shown); therefore we present sex-stratified analyses in
the main results.

Sensitivity analyses

To test the linearity of the association between maternal
education and mental health outcomes, we plotted the
trajectories of internalising and externalising across each
level of maternal education. To evaluate whether results
differed when using a different indicator of childhood
SECs, we repeated analyses using household disposable
income as the exposure (available in all cohorts except
the Raine Study). The Equivalised Household Income
Indicator (EHII) is an indicator of the total disposable
monthly household income, standardized for the house-
hold size and composition. [39]. Disposable income was
categorised into within-cohort quintiles and also recoded
as a rank score. We also repeated analyses addition-
ally adjusting for maternal pre-pregnancy mental health
problems and ethnicity as described above.

Missing data
Differences between the study sample (data on mini-
mum maternal education, maternal age at birth



Cadman et al. BMC Public Health (2024) 24:2930

and outcome at one time point) and the samples of
excluded participants from each cohort are described
in Supplementary Tables 1 and 2. Missing outcome
data at all waves were handled using full information
maximum likelihood estimation (FIML), which infers
the values of missing data based on the distribution of
available data. This assumes that the probability of an
individual missing a measure of internalising or exter-
nalising does not depend on their underlying internal-
ising or externalising problems score at that occasion,
given their observed mental health symptoms at other
occasions [40].

Results

Participants’ characteristics

There were considerable differences between cohorts
in the level of maternal education, with the percentage
of mothers with the lowest level of education ranging
from 1.9 (MoBa) to 17.8 (CHOP; Table 2). For cohorts
which recorded ethnicity, the majority of mothers had
a Western background (>=91%), with the exception
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of GenR which contained 64% of mothers of Western
background and 36% mothers with a non-Western
background (Table 2).

Inequalities in child mental health by maternal education
at first measurement wave

Inequalities in internalising and externalising trajecto-
ries are depicted in Figs. 1 and 2, with model-predicted
SII at different ages described in Supplementary Tables 3
to 6. Most cohorts showed inequalities in both inter-
nalising and externalising problems at the earliest age
of measurement, with children born to mothers of low
education having more internalising and externalising
problems than those born to mothers of high education.
For example, in GenR at age 2 years the SII for internalis-
ing problems was 0.7 SD (95% CI 0.5, 0.8) for both girls
and boys, and for externalising problems 0.4 SD for girls
(95% CI 0.2, 0.6) and 0.6 SD for boys (95% CI 0.4, 0.7).
Estimates for MoBa at two years of age were of smaller
magnitude but in the same direction. For other cohorts
children born to mothers with low vs high education also
had more internalising and externalising problems (range

Table 2 Descriptive statistics for socioeconomic exposures and covariates at birth

ALSPAC CHOP(N= DNBC(N= EDEN(N= GenR(N= MoBa(N= TheRaine Rhea (N=584)
(N=9707) 662) 55,163) 1426) 6726) 73,042) study
(N=2294)
Maternal High 1420 (14.6) 206 (31.1) 28018 (49.4) 840(589)  3328(49.5) 49404 (67.6) 204 (34.9) 470 (20.5)
Education Medium 6733 (69.4) 338(51.1) 21,071 (37.1) 519(364) 2863 (42.6) 22,250 (30.5) 299 (51.2) 627 (27.3)
Low 1554 (16) 118(178) 7666 (13.5) 67 (4.7) 535(795) 1388(19)  81(13.9) 1197 (52.2)
Disposable Istquintile 1418 (163) 79 (12.5) 9362 (186)  191(139)  853(155) 12553 (20) 100 (22) 0 (NaN)
Income 2nd quintile 1702 (19.6) (162) 10,098 (20.1) 271(19.7)  1030(187) 12,541 (20) 103 (22.6) 0 (NaN)
3rd quintile 1845 (21.2) 3(21.1)  10233(204) 301(21.8) 1177(214) 12,690 (202) 93 (20.4) 0 (NaN)
4th quintile 1857 (21.3) (249) 10,240 (204) 295(214) 1207 (219) 12/482(199) 105 (23.1) 0 (NaN)
5thquintile 1879 (21.6) 160 (254)  10315(20.5) 320 (23.2) 1247(2 6) 12471(19.9) 54(11.9) 0 (NaN)
Missing 1006 (10.4) 31 (4.68) 6507 (115)  48(337) 2(18) 10305 (14.1) 129 (22.1) 2294 (100)
Child sex Male 4990 (51.4) 313 (47.3) 28244 (49.8) 743 (52.1) 3386(503) 37,400 (51.2) 327 (56) 1177 (513)
Female 4717 (48.6) 349(52.7)  28511(50.2) 683 (47.9) 3340 (49.7) 35642 (488) 257 (44) 1117 (48.7)
Maternalage  Mean+SD 28.8+4.62 309+456  30.1+4.21 30474 31.2+£493 304%442  30x477 28+5.82
at birth
Maternal Western 9464 (98.7) NA* NA NA* 4285 (63.8) NA NA* 2059 (89.8)
ethnicity Non-western 129 (1.34) NA* NA NA* 2435(362) NA NA* 235(10.2)
Missing 114 (1.17) NA* NA NA* 6(0.09) NA NA* 0(0)
Maternal No 8305 (89) 0 (NaN) 50,774 (92.9) 1357(952) 3104 (69.8) 65873 (92.2) 511(97.3) 0 (NaN)
mental health v 1023 (11) 0 (NaN) 3903 (7.14) 69 (4.84)  1340(302) 5594 (7.83) 14(267) 0 (NaN)
Missing 379 (3.9) 662(100) 2078 (366) 0(0) 2282(339) 1575(2.16)  59(10.1) 2294 (100)
Internalising ~ Mean+SD  2.6+2.58 3164273 3314313 344264  564+488 217+209 66+502 7.18+567
problems
Externalising ~ Mean+SD  4.51+3.25 534+332 3924307 573+372 836+632 504+325 8.1+648 9.92+7.41

problems

Figures represent N (%) for categorical variables and mean and standard deviation for continuous variables. Sample comprises participants with complete data on
maternal education, child sex, maternal age at birth and at least one measurement of either internalising or externalising at one time point. ‘N’ represents number of
participants. NA* indicates cell counts <20 removed to prevent disclosure. CHOP, EDEN & Rhea excluded from ethnicity analysis
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Fig. 1 The SlI (slope index of inequality) is plotted against age for each outcome. All outcomes are standardised to have a mean of zero
and a variance of one. The SlI therefore represents the mean difference in SDs of the outcome between the highest and lowest maternal education.

*CHOP study includes data from Germany, Belgium, Italy, Poland \& Spain

0.1 and 0.7 SD for both sexes and outcomes), except boys
in the Raine study where lower maternal education was
associated with fewer internalising problems.

Change in inequalities in child mental health with age

We observed heterogeneity between cohorts. For both
internalising and externalising problems, ALSPAC (ages
4-16), GenR (ages 2-9) & DNBC (ages 8-18) showed
decreasing inequalities as children aged. CHOP (ages
6-11) showed decreasing inequalities for males but
increasing for females for both internalising and exter-
nalising problems. MoBa showed decreasing inequalities
for internalising but increasing for externalising, whilst
trajectories for Eden, the Raine study and Rhea were het-
erogeneous between outcome and child sex. Whilst the
trajectories of inequalities differed between cohorts, for
all cohorts except EDEN (internalising, girls) inequalities
remained at the oldest age of measurement. For example,
in the two cohorts with the widest age range (ALSPAC &
DNBC), inequalities at age 15 and 18 were between 0.2
and 0.5 SD depending on the outcome and child sex.

Sensitivity analyses

First, we examined whether there was a linear association
between maternal education and mental health outcomes
by plotting trajectories separately for each category of
maternal education (Supplementary Figs. 1 and 2). For
most cohorts we observed a linear association, with the
exception of DNBC (for both sexes and outcomes) and
Gen-R (both sexes for internalising). Second, we com-
pared findings using disposable income as a compli-
mentary indicator of SEP (Supplementary Figs. 3 and 4).
Inequalities were generally smaller, especially for EDEN,
MoBa & Rhea. Third, we repeated analyses in ALSPAC,
GenR & the Raine study additionally adjusting for ethnic-
ity (Supplementary Figs. 5 and 6). For Gen-R adjusting
for ethnicity slightly decreased estimates of inequality,
whilst for ALSPAC & the Raine study estimates were
unchanged. Finally, adjusting for maternal mental health
did not markedly change estimates for any cohort (Sup-
plementary Figs. 7 and 8).
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Fig. 2 The SlI (slope index of inequality) is plotted against age for each outcome. All outcomes are standardised to have a mean of zero
and a variance of one. The SlI therefore represents the mean difference in SDs of the outcome between the highest and lowest maternal education.

*CHOP study includes data from Germany, Belgium, Italy, Poland \& Spain

Discussion

In the largest study of its kind, we have used data from
up to 149,604 children across eight birth cohorts to study
how social inequalities in child mental health develop
and change over time. For both internalising and exter-
nalising problems, we found a consistent pattern that
children born into more deprived SECs had more prob-
lems than children born into less deprived SECs. Whilst
patterns of change in inequalities as children aged var-
ied between cohorts, for almost all cohorts inequalities
remained at the oldest measurement age.

Strengths and limitations

One of the major strengths of this study is its large geo-
graphical coverage including different regions of Europe
and Australia, enabling us to examine social inequalities
across twelve affluent countries with different cultural
and social settings. We included individual level data on
maternal education which was harmonised according to
the International Standard Classification of Education
[33]. We also included data on internalising and external-
ising problems spanning the whole of childhood (ages 2
- 18 years).

There were however limitations. First, due to technical
limitations with the DataSHIELD infrastructure multiple
imputation was not available. We were therefore limited
to using complete case analysis on exposure and covari-
ate data. Second, participation in birth cohort studies
is often associated with socio-economic position thus
these results may not be representative of the underly-
ing population. Furthermore, all cohorts suffer attrition
over time which is often associated with socio-economic
factors [41], however we partially mitigated this through
our use of full-information maximum likelihood esti-
mation. Third, whilst fractional polynomial models are
effective at accounting for complex non-linear change,
they are also prone to over-fitting the data, especially
for the cohorts with smaller sample sizes. Fourth, differ-
ent questionnaires were used to measure internalising
and externalising problems in different cohorts, there-
fore outcomes are not entirely comparable. For example,
whilst the SDQ always incorporates attentional problems
and hyperactivity in the externalising scale, in the CBCL
attention problems only form part of the scale for chil-
dren aged under five (GenR, MoBa). Additionally, almost
all outcomes were measured by parent-report, which may
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be at risk of proxy-reporting bias. However, there is evi-
dence that whilst agreement between self- and parent-
reported SDQ scores is only moderate, both are good
predictors of clinical diagnosis [42]. Mothers from differ-
ent ethnic backgrounds may also respond differently (e.g.
Gen-R had a high proportion of Non-Western mothers),
however there is evidence that the CBCL performs well
across different ethnic groups [43]. Fifth, because we cal-
culated z-scores within each cohort, a standard deviation
change in internalising or externalising score will depend
on the distribution within each cohort and will not have
the same absolute magnitude. Sixth, longitudinal infor-
mation on maternal education was not available thus we
were unable to model how change in education level over
time related to child mental health inequalities. Finally,
we also lacked information in some cohorts for potential
confounders.

Interpretation of findings

We found evidence that from as young as age two, chil-
dren born into more disadvantaged SECs had more
internalising and externalising problems (GenR and
MoBa), demonstrating that social inequalities in mental
health problems are established very early in life. Where
cohorts first measured mental health problems at older
ages, inequalities were also present (ALSPAC, CHOP,
DNBC, Eden & Raine, ages 4-7). These results are largely
consistent with previous research. For example, two
studies using the UK Millenium Cohort Study reported
that children born to more economically deprived fami-
lies had higher levels of internalising and externalising
problems as young as age 3 [10, 11]. Similarly, a study
pooling survey data across seven EU countries (Austria,
France, Germany, Netherlands, Spain, Switzerland, and
the United Kingdom) found that lower maternal educa-
tion and income were associated with lower psychologi-
cal well-being at ages 8-11 [13]. We extend these findings
by showing that these patterns are consistent across
other European countries with inequalities present from
a young age.

We found some exceptions to these patterns. For exam-
ple, for boys in the Raine study we found little evidence
of inequalities for either outcome. This is in contrast to
a recent study using a national Australian cohort (Lon-
gitudinal Study of Australian Children), which found
that children from lower income families had higher
emotional problems at age five [16]. However, in our
study disposable income was not available for the Raine
study, so this difference could be explained by differ-
ences in measure of SEP as well as the different location
of participants in the two studies (metropolitan Perth
vs nationwide). In general, differences between cohorts
may be attributable to the many demographic differences
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between the populations included (e.g. age of parents,
ethnicity, years of data collection).

There are both causal and non-causal interpretations
of the association between lower SEP and higher inter-
nalising and externalising problems. Possible causal
mechanisms include families of lower SEP being exposed
to more traumatic events and stressors, greater financial
stress which could lead to family disruption (e.g. conflict
and separation), stresses associated with living in more
disadvantaged neighbourhoods, or via biological path-
ways such as poorer nutrition or more frequent maternal
smoking [44—47]. As outcomes were almost exclusively
rated by parents, it is also possible that parental factors
may have biased these ratings. For example, if families
with lower SEP experience greater stress, they may rate
their children as having worse problems inflating the true
association. Conversely such effects could also work in
the opposite direction, for example if families from lower
SEP background attach greater stigma to mental health
problems, they may rate their children as having fewer
problems which would bias the true association towards
null.

Our findings suggest that the pattern of inequalities as
children age depends on country, sex and outcome. This
is reflected in previous literature which has reported both
increasing and decreasing inequalities. For example, two
previous studies (which used partially overlapping data
to that included here) found narrowing of inequalities
in internalising and externalising between ages 7 to 11
(ALSPAC) and 2 to 9 (GenR) [3, 17]. A multi-cohort study
using an Australian and British cohort also found differ-
ences in emotional problems at age 5 which remained at
age 14 [16]. Two previous studies have reported widen-
ing of inequalities. A study in the Netherlands found that
social inequalities in teacher and self-rated emotional
and behavioural problems increased between ages 7
to 12 [14], whilst a UK study using the Millenium Birth
Cohort found that chronic poverty was associated with
an increase in internalising and externalising problems
between ages 5-7 [15]. However, the data could not show
whether this early-age widening would have continued at
later ages, or whether it was part of a non-linear trend.
A strength of the present study was that we were able to
model inequalities over a wide age range, which allowed
us to observe non-linear trends such as slight widening
of inequalities at younger ages which then narrowed as
children moved into adolescence (e.g. DNBC).

The decrease of inequalities observed in Denmark,
Netherlands and United Kingdom could reflect a pro-
cess of equalisation [48]. Assuming that at least some
of the pathway from SECs to poor health is via the
home environment (i.e. not entirely through neighbour-
hood factors), then as children age the impact of the
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home environment will lessen whilst outside influences
increase [48]. External influences such as the school envi-
ronment and mixing with children from other socio-eco-
nomic backgrounds could have an ameliorative effect on
mental health, for example through decreased stigmatisa-
tion of mental health or through additional support pro-
vided by teachers. However, this decrease did not occur
in all countries, and despite this reduction we found ine-
qualities to persist at the oldest measurement wave. This
is again consistent with previous findings, for example a
UK study using data from the Millennium Cohort Study,
which reported that chronic poverty was associated with
4 times risk of mental health problems at age 17 [49].

Conclusions

Addressing inequalities in mental health over the life-
course is a major public health challenge. In this study we
show social inequalities in internalising and externalising
problems across multiple (mostly European) countries.
We observed differences from as young as two years,
with children born to more deprivied SECs having higher
levels of internalising and externalising problems. Fur-
thermore, we extend previous studies by showing this
pattern to be largely consistent across different countries.
Whilst in some cohorts these differences decreased over
childhood, inequalities largely remained at the oldest age
of measurement. We thus show that social inequalities in
mental health emerge early in life and persist into ado-
lescence. Efforts to reduce inequalities in adolescent’s
mental health problems should focus on reducing socio-
economic inequalities and to identifying and targeting
potential mediators of this adverse effect that starts early
in life.
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