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Primary schools and the amplification of social
differences in child mental health: a population-based
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ABSTRACT

Background This paper examines socioeconomic
inequalities in mental health at school entry and explores
changes in these inequalities over the first 3 years of
school.

Methods The study utilises routinely collected mental
health data from education records and demographic
data at ages 4 and 7 years, along with administrative
school-level data. The study was set in preschool
establishments and schools in Glasgow City, Scotland.
Data were available on 4011 children (59.4%)at age 4
years, and 3166 of these children were followed at age
7 years (46.9% of the population). The main outcome
measure was the teacher-rated Goodman's Strengths
and Difficulties Questionnaire (4—16 version) at age 7
years, which measures social, emotional and behavioural
difficulties.

Results Children living in the most deprived area

had higher levels of mental health difficulties at age 4
years, compared with their most affluent counterparts
(7.3%vs4.1% with abnormal range scores). There was

a more than threefold widening of this disparity over
time, so that by the age of 7 years, children from the
most deprived area quintile had rates of difficulties 3.5
times higher than their more affluent peers. Children’s
demographic backgrounds strongly predicted their age 7
scores, although schools appeared to make a significant
contribution to mental health trajectories.

Conclusions Additional support to help children from
disadvantaged backgrounds at preschool and in early
primary school may help narrow inequalities. Children
from disadvantaged backgrounds started school with
a higher prevalence of mental health difficulties,
compared with their more advantaged peers, and this
disparity widened markedly over the first 3 years of
school.

INTRODUCTION

The Marmot review argued that ‘Giving every child
the best start in life is crucial to reducing health
inequalities across the life course. The foundations
for virtually every aspect of human development—
physical, intellectual and emotional—are laid in
early childhood’." There is an increasing recogni-
tion of the impact of early inequalities on health
outcomes.*

Mental health disorders encompass a range of
symptoms and behaviours that cause substantial
distress or interfere with personal functioning.
In childhood, these frequently revolve around
emotional disorders, such as anxiety, depression

and obsessions; conduct disorders, often including

troublesome, aggressive or antisocial behaviours;

and hyperactivity disorders that encompass
both inattention and hyperactivity.® Around 1 in

10 children in the UK experience a mental health

disorder,* with a lifetime prevalence of 1 in 4.°

Even among children who receive a formal mental

health diagnosis, only 10% of 4-year olds and

25% of adolescents with a diagnosis are likely to

receive a service.’

Children with mental health problems experi-
ence a range of difficulties throughout childhood,
including poorer physical health and problems in
forming relationships and in fully participating in
school and home activities.” Mental health disor-
ders in childhood are associated with a range
of future negative outcomes, including poorer
academic achievement, future mental health prob-
lems, increased criminality, risky sexual behaviours,
poorer relationships and unemployment.®™"

Socioeconomic differences in mental health have
been seen from an early age, with poverty as a key
associated factor.* *71¢ Adversity in the first year
of life has been associated with externalising prob-
lems at age 3 years, and adversity at ages 2-3 years
predicts both externalising and internalising diffi-
culties at age 3 years."” '® Cohort studies of this type
generally rely on parent-reported data, which can be
influenced by the parent’s own mental health.” To
date, there has been little research on disparities in
childhood mental health, with even a review paper
on this topic only highlighting the impact of poverty
rather than inequality per se.”’ Early intervention to
reduce mental health inequalities could benefit disad-
vantaged children and society as a whole.

This paper explores the socioeconomic inequal-
ities in teacher-rated mental health' in the early
years, and how this changes during the first few
years of school, using data collected in Glasgow
City, Scotland.

Research questions:

1. What disparities are evident between
socioeconomic groups in mental health
difficulties in preschool and primary school?

2. What happens to these disparities over the first
3years of primary school?

Tt is important to note that the SDQ measures social,
emotional and behavioural difficulties. It does not provide
a mental health disorder diagnosis.

BM)
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3. Can mental health trajectories be explained by (1) children’s
demographics at school entry and (2) school characteristics,
such as denomination?

METHODS

The key outcome measure in the study was Goodman’s
Strengths and Difficulties Questionnaire (SDQ).?' The SDQ is
a brief behavioural screening questionnaire containing 25 ques-
tions covering five domains: Conduct Problems, Hyperactivity/
Inattention, Emotional Symptoms, Peer Relationship Problems
and Prosocial Skills. The first four scales can be combined to
create a Total Difficulties score. There are several versions of
the SDQ available: the current study used the age 3—4 teach-
er-rated version in preschool (at age 4 years) and the age 4-16
teacher-rated version in Primary 3 (at age 7-8 years). The two
age versions are similar to each other and bar two items in the
Conduct Problems scale, which are ‘softer’ in the version of ages
3—4 years to reflect children’s development at that age. A cut-off
(children scoring above 16/40)" is available, which produces an
‘abnormal’ score, giving an idea of children with likely difficul-
ties. This cut-off has been established to include approximately
10% of children aged 4-16 years in a normal population.”*
Although models fitted using the continuous scores would carry
more power, the current study uses the banded scores as they
were felt to be more meaningful to both education and health
professionals using the results.

It is important to note that the SDQ does not give a diagnosis
of particular mental health disorders but rather gives a broad
idea of mental health difficulties. The scale directly measures
some aspects of mental health, such as symptoms of hyperac-
tivity and inattention, and indirectly measures others, such as
having frequent tummy aches or headaches and frequently being
worried, which may both indicate emotional disorders such as
anxiety in children. Furthermore, there are some mental health
disorders that are not covered in the SDQ, such as eating disor-
ders and selective mutism, although it is likely that such disor-
ders are comorbid with other mental health disorders.*

The key measure of deprivation was the Glasgow Index of
Multiple Deprivation (GIMD). This is based on the Scottish
Index of Multiple Deprivation (SIMD), which is renewed every
4years and calculated using measures of income, housing, crime,
employment, health and education data.** Due to Glasgow’s
relatively high levels of deprivation, this study used ‘Glasgow
SIMD quintiles’ (GIMD) for these analyses, which group the
SIMD scores into quintiles within Glasgow City only, leading to
similar numbers of individuals in each quintile.™ All variables are
described in table 1.

Formal ethical review was not required for this study because
of it being an analysis of secondary data, which were collected
as part of a service review. Data were anonymised prior to use
for research purposes. Although formal ethical review board
approval was not required for the present analysis of the data,
the ethical issues possibly raised by this study were considered
by the research team. It was concluded that the project posed
no harm to the participants, the schools or the different regions,
as the anonymised data were collected by educational establish-
ments as part of the routine documentation passed to primary
schools for the benefit of teachers and pupils. For example,
teachers are trained to interpret results and are encouraged to

iCut-offs for the subscales can be found at www.sdginfo.org

HGIMD is produced by the Glasgow Centre for Population Health
http://www.gcph.co.uk/

Table 1  Description of variables explored in the analysis
Level Variable Source
Individual ~ Preschool mental health difficulties Teacher-rated SDQ—Education

Services routine data
Sex Education Services routine data
Ethnicity Education Services routine data

Glasgow Index of Multiple
Deprivation (at preschool and
Primary 3)

From child’s home postcode,
which is collected as part of
Education Services routine data

Looked After Status (at preschool  Education Services routine data

and Primary 3)

School Religious affiliation
(denominational or non-
denominational)

Education Scotland

Her Majesty’s Inspectorate for Education Scotland
education (HMle)/Education

Scotland follow-up report required

(where the initial school report

was unsatisfactory)

Schools census—Education
Services routine data

School pupil roll

School exclusions per 1000 pupils ~ Schools census—Education

Services routine data
Proportion of children entitled to  Schools census—Education
free school meals (a means-tested  Services routine data
benefit when collected)

SDQ, Strengths and Difficulties Questionnaire.

use them to flag up where children may need extra support in
the early days of primary school. In addition, data are being used
by Education Services at a higher level to explore issues such
as the following: does nursery size affect social, emotional and
behavioural development, which can then be taken into account
when planning for new city nurseries.

Overall, 4011 children had a preschool (age 4 years) SDQ
completed in 2012. This equates to 59.4% of the estimated
preschool population in Glasgow City in that year (n=6756).
Of these, 3166 were able to be matched with their age 7 SDQ
(799). This meant that we had matched preschool and Primary
3 data for 46.9% of the preschool population in 2012. Data at
age 7 years were collected from all 137 state-funded primary
schools in the city.

Multilevel models, using MLwiN V.2.18 to evaluate the mental
health of children within schools, were fitted, predicting having
an abnormal Total Difficulties score at age 7 years. This type
of analysis is similar to standard regression modelling; however,
it has the added advantage of taking into account different
levels of grouping, for example, children within schools. This
is important because, in this example, children within a school
are more similar to each other than to children in another school
(due to catchment areas, parent selection of school, etc). Because
of this, using a standard regression model may mean that error is
not adequately controlled for, in the way that multilevel models
control for it. Empty single-level and two-level models (children
within schools) were fitted first to explore whether multilevel
models were necessary. The Wald statistic from the empty model
suggested that there were significant differences in levels of
abnormal Total Difficulties scores at age 7 years, and thus multi-
level models should be fitted in order to give the correct errors in
the models. Furthermore, residuals from the empty model were
plotted: 10 schools (out of the 137) had 95% ClIs, which lay
above the ‘0’ line, indicating a statistically significant difference
in these schools’ levels of abnormal scores compared with the
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Table 2  Frequencies of cohort characteristics

Variable % (n)
Sex
Boys 48.4 (1939)
Girls 51.6 (2071)
Ethnicity
White UK 74.2 (2312)
Non-white UK 25.8 (806)
Looked After Status at preschool
Not ‘Looked After’ 98.2 (3936)
‘Looked After’ 1.8 (74)
Home multiple deprivation quintile (at preschool)
1—Most deprived 28.4 (1104)
2 22.5 (876)
3 19.1 (743)
4 16.7 (648)
5—Least deprived 13.3 (517)
Looked After Status at Primary 3
Not ‘Looked After’ 97.2 (3898)
‘Looked After’ 2.8(112)
Home multiple deprivation quintile (at Primary 3)
1—Most deprived 27.5(1103)
2 23.8 (955)
3 22 (882)
4 16.7 (670)

mean, again supporting the need for multilevel (as opposed to
single-level) models being fitted.

Each child level variable was individually entered into an
unadjusted model in order to assess the significance of each
factor at a binary level. Each of the level 2 (school-level) vari-
ables was then entered into multilevel models one at a time as
fixed effects. The significant variables were then entered into
the multivariate multilevel linear model in clusters by type of
variable. Child characteristics, such as gender and ethnicity, were
entered into the model first, followed by any significant family
characteristics at the child level (eg, home area deprivation).

Each variable was checked for statistical significance, and any
variables that lost significance were removed one at a time from
the model. Residuals from the adjusted model were again exam-
ined visually through caterpillar plots.

RESULTS

The sample demographics were similar to that of the popula-
tion of children in Glasgow: 51.6% were girls, 28%-29% lived
in the areas of highest deprivation within the city at each time
point (using quintiles of GIMD), compared with 13% in the
most affluent. Three-quarters (74.2%) of the children were of a
white UK ethnicity, compared with 71% in the overall school-age
population in 2014.%° In the cohort at preschool, 1.8% of chil-
dren had ‘Looked After Status’ (meaning that they were under
the supervision of Social Work Services, either living at home
with their parent(s) or living away from home in various
settings), rising to 2.89% at Primary 3. This compares with 3% in
the population of Glaswegian children overall (table 2).

Children who lived in the most deprived area quintile in
Glasgow when they started school were substantially more
likely to have an abnormal SDQ score at age 4 years, compared
with children in the most affluent area quintile (7.3% vs 4.1%).
Strikingly, by age 7 years, the gap between the two groups had
widened 3.5-fold, so that 14.7% of children in the most deprived
area quintile had an abnormal score, compared with 3.6% of
children from the most affluent area quintile. Differences were
even starker in boys: scores in the most deprived quintile rose
from 11.5% at age 4 years to 20.1% at age 7 years, while in the
most affluent quintile, scores fell from 6.7% to 5.3%.

The only group in which scores fell between preschool and
Primary 3 was the most affluent: scores increased in all other
socioeconomic groups (figure 1).

The disparity in mental health difficulties changed to different
extents depending on which subscale of the SDQ was examined.
The largest increase in inequalities was on the hyperactivity/inat-
tention domain, where the prevalence levels between the least
and the most deprived quintiles increased by almost 10%, from
a difference of 4% at age 4 years to 13.8% at age 7 years, with
the disparity in conduct problems also increasing by 5.5%. By
contrast, peer relationship difficulties fell for all groups, with
the gap remaining broadly similar (increasing by 0.8%), while
the difference between levels of abnormal prosocial behaviour
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Figure 1  Proportion of children in the ‘abnormal’ total difficulties group by age and level of area deprivation (base: 3078).
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Table 3  Proportion of children with abnormal Total Difficulties* scores by age and deprivation at ages 4 and 7

Age 4 years Age 7 years Difference in
Disparity between Disparity between disparity between
most and least most and least ages 4 and
Most deprived Least deprived deprived quintiles ~ Most deprived Least deprived  deprived quintiles 7 years
Emotional Symptoms 5.8 33 25 7.8 3 438 23
Conduct Problems 8.2 5 3.2 1.7 3 8.7 5.5
Hyperactivity/Inattention 10.4 6.4 4 223 85 13.8 9.8
Peer Relationship Problems 9.1 5.6 35 6 1.7 43 0.8
Prosocial skills 13.7 7.9 5.8 10.2 5 5.2 -0.6

*Total Difficulties is the sum of the four negative SDQ scales: Conduct Problems, Hyperactivity/Inattention, Peer Relationship Problems and Emotional Symptoms.

scores decreased by 0.6%, again with levels in all groups falling
(table 3).

Having established that there does appear to be a widening
of inequalities between ages 4 and 7 years, a series of multi-
level models were fitted to explore which factors independently
predict having an abnormal score at age 7 years. At a univari-
able level, all individual-level variables were significantly asso-
ciated with having an abnormal Total Difficulties score at age
7 years. The strongest predictor of having an abnormal score at
age 7 years was having an abnormal Total Difficulties score at
age 4 years (OR 6.05, 95% CI 5.86 to 6.24). Current (Primary
3) Looked After Status gave higher odds of an abnormal Total
Difficulties score at age 7 years (OR 4.1, 95% CI 3.88 to 4.32),
and level of home area deprivation gave higher odds at age 4
years (preschool) (OR for most deprived quintile 1.73, 95% CI
1.42 to 2.06) (table 4). These two variables were, therefore, put
into to multivariable models, alongside the other individual-level
variables.

At a univariable level, two variables that were operating at
a school level were significantly related to having an abnormal
score at Primary 3. A higher proportion of children within the
school who were entitled to free school meals (a proxy for
income levels of children within the school) were associated with
higher levels of abnormal scores at age 7 years, as was having a
higher number of school exclusions per 1000 pupils in a school.
School religious affiliation, attendance levels and inspection
report results were not associated with higher levels of abnormal
scores (table 5).

School-level variables significant at a binary level were no
longer significant once individual-level characteristics were
controlled for; therefore, the final model predicting an abnormal
Total Difficulties score at age 7 years contained only individu-
al-level variables (table 6). The strongest predictor of having an
abnormal score at age 7 years was having an abnormal score at
age 4 years (OR 5.05, 95% CI 4.84 to 5.26). Both living in a
more deprived area at age 4 years and having ever Looked After
Status at age 7 years were associated with having an abnormal
Total Difficulties score at age 7 years, as was being male and
being of a white UK ethnicity.

Variables entered into the models prior to this were as follows:
(level 1—child) sex, ethnicity, preschool GIMD, Primary 3
Looked After Status and preschool SDQ Total Difficulties; (level
2—school) percentage on free school meals and exclusions per
1000 pupils.

Although none of the measured school-level variables were
independently associated with having an abnormal Total Diffi-
culties score at age 7 years, there was a significant amount of
variation between schools, which was unexplained. Nine schools
(6.6%) had scores significantly higher than the mean, which is
more than the 5%, which would be expected by chance.

DISCUSSION

It appears that the first 3years of primary school amplify the
already marked inequalities in mental health difficulties, and
that some unmeasured school factors may play a role in this.
In some schools, children had lower levels of mental health at
age 7 years, even after their mental health score at preschool
and intake characteristics were controlled for. School-level vari-
ance, which appeared to be an important factor in relation to
the widening mental health disparity, was unexplained using the
available measures: none of the school-level characteristics that
were tested explained any of the variance in the models.

Table 4 Unadjusted multilevel models: pupil-level variables

Beta coefficient (SE) OR

Sex
Male 1.06 (0.13)** 2.89
Female 0

Ethnicity
White UK 0.95 (0.18)** 2.59
Non-white UK 0

Preschool ever Looked After
Ever Looked After 1.32(0.32)** 1.74
Never Looked After 0

Home GIMD (preschool)
1—Most deprived 1.73 (0.56)** 5.64
2 1.41 (0.57)** 4.1
3 0.5 (0.65)
4 0.5 (0.65)
5—Least deprived 0

Primary 3 Ever Looked After
Ever Looked After 1.41 (0.22)** 4.1
Never Looked After 0

Home GIMD (Primary 3)
1—Most deprived 1.65 (0.55)** 5.21
2 1.31 (0.56)* 3.71
3 1.38 (0.58)* 3.97
4 1.38 (0.57)* 3.97
5—Least deprived 0

Preschool SDQ Total Difficulties
Abnormal 1.8 (0.19)* 6.05
Normal 0

p Values: *<0.05; **<0.01.
GIMD, Glasgow Index of Multiple Deprivation; SDQ, Strengths and Difficulties
Questionnaire.
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Table 5 Univariable multilevel models containing school-level
variables

Beta coefficient (SE) OR

Religious affiliation

Catholic 0.14 (0.19) -
Non-denominational 0
Attendance
Below average 0.13(0.23) -
Average or above 0
Her Majesty’s Inspectorate for education/ -0.04 (0.12) -
Education Scotland score (continuous)
Follow-up inspection required (continous)t —-0.16 (0.18) -

0.021 (0.006)** 1.02
0.005 (0.002)** 1.01

% FSM entitlement (continous)#
Exclusions per 1000 pupils (continous)§

p Values: *<0.05; **<0.01.

tWhere a school did not reach a satisfactory level during a school inspection, they may be
required to have a follow-up inspection a short time later. These data, therefore, give an
indication of an overall poor inspection report.

+The proportion of children in a school who, due to their household income, are entitled
to receive a free school meal (FSM).

§The number of pupils per 1000 in a school who have been excluded from school in the
previous year.

Strengths

The major strength of this study is that it uses routinely collected
data collated by Glasgow City Council Education Services: this
ensures high completion rates and thus avoids the traditional
cohort study problems of selective attrition based on behavioural
problems and deprivation.”” The SDQ is a widely used and

Table 6 Final multivariable multilevel model predicting Total
Difficulties abnormal score at age 7 years

Beta coefficient (SE) OR

Constant -4.6 (0.36)**

Sex
Male 0.99 (0.14)** 2.69
Female 0

Ethnicity
White UK 0.82 (0.19)** 2.27
Non-white UK 0

Home GIMD (preschool)
1—Most deprived 1.16 (0.33)** 3.19
2 1.1(0.33)** 3.0
3 0.74 (0.34)* 2.1
4 0.79 (0.34)* 2.2
5—Least deprived 0

Primary 3 Ever Looked After
Ever Looked After 1.29 (0.25)** 3.63
Never Looked After 0

Preschool SDQ Total Difficulties
Abnormal 1.62 (0.21)** 5.05
Normal 0
Cons/cons 0.62 (0.15)
Schools 137
Cases 3033

p Values: *<0.05; **<0.01.
GIMD, Glasgow Index of Multiple Deprivation; SDQ , Strengths and Difficulties
Questionnaire.

well-validated measure. The use of the teacher-rated version of
the SDQ is arguably more objective than the parent-rated SDQs
used in the majority of previous studies, the latter of which may
be associated with the parent’s own mental health or their view
of what ‘normal’ may be, rather than by comparison with peers.

Weaknesses

The main strength of the study is also its weakness: the fact
that we are dependent on routinely collected data, while having
many advantages, also has the disadvantage of lack of detail.
The study lacks many of the demographic variables, which may
explain more of the individual-level variation (eg, lone parent
status and household income), as well as the ‘softer’ school-level
measures (eg, teacher—pupil relationships, school culture and
environment). In addition, data were collected in Glasgow City
alone. Glasgow City is a particularly deprived part of the UK
and faces substantial issues with substance misuse and violence,
as well as poor health across the life course. This may mean that
socioeconomic inequalities have a greater effect here than in
other parts of the world, although another study by the authors
using Scottish birth cohort data indicated that mental health
difficulties at the preschool stage were no different in other parts
of Scotland.”®

Differences by school in children’s mental health were found,
even after children’s preschool mental health score and the
intake characteristics of the school were controlled for. Such
findings are supported by previous evidence, which suggests that
school differences exist at the primary school age in relation
to both victimisation and bullying?® * and behavioural prob-
lems.*! ** Rutter suggested that most schools are ‘good enough’
for children’s development and that the quality of schools in the
UK demonstrates little overall variation. He suggested that only
around 3% of the variance is explained by the school, in contrast
to 11% at the class level and 86% at the individual level.’! In
the present study, after individual and school characteristics
were controlled for, only 9 out of 137 schools were performing
significantly worse in relation to student’s mental health. Future
research is required to discover what is different about these
schools; however, overall the results do suggest that the majority
of schools are very similar in their levels of children’s mental
health difficulties, once other factors are controlled for.

The strongest predictor of having mental health difficulties
at age 7 years was having mental health difficulties reported
at age 4 years: this indicates that nursery staff should look out
for signs of mental health difficulties, even at this very young
age. Previous research suggests that even in Norway, a country
renowned for having one of the best developed health systems in
the world, only 10% of 4-year olds with mental health problems
receive any help, and this only increases to 25% of 10-year olds’:
it seems likely that this figure would be higher than in other
high-income countries, for example, UK and USA. On the other
hand, this association between preschool and primary school
mental health should also be viewed with caution: while having
an abnormal score increases the odds of having later difficul-
ties, a substantial number of children demonstrating problems
at age 4 years will not be showing signs of any difficulties by age
7 years. Previous research has warned of the dangers of labelling
children at the start of school, with children who were labelled
to their teachers as having ADHD being more likely to demon-
strate continuing difficulties in later primary school, in contrast
to those who were displaying ADHD symptoms at the start of
primary school but whose teachers were not informed that they
had ADHD.”
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Children’s backgrounds were also highlighted as important
factors in the development of their mental health within the
school setting. This is of key importance in areas such as Scot-
land, where children tend to have similar backgrounds within
schools due to the catchment area system operating, in which
children tend to attend the school closest to where they live.

The strongest demographic indicator of mental health diffi-
culties was having ever had Looked After Status, similar to
previous evidence which found that looked after children were
more likely to have poorer mental health than children who have
never had Looked After Status.>*=” This is likely related to the
fact that the overwhelming majority of young children come
into the care system because of abuse and neglect, which may
well reflect an association between such adverse childhood expe-
riences and early mental health problems.’® One British study
found prevalence rates of any psychiatric diagnosis in looked
after children in the UK as 46.4%, in contrast even to 14.6%
of children in the most disadvantaged private households.*® A
further study, based in Scotland, of looked after children high-
lighted 44% of looked after children having a psychiatric diag-
nosis with impaired psychosocial functioning.*

As this study indicated, children from the poorest backgrounds
started school with higher levels of mental health problems, and
the gap between the poorest and the most affluent children had
increased substantially by age 7 years. It was striking that, even
having controlled for the child’s initial mental health score and
all other available characteristics, children living in the two
poorest area deprivation quintiles had odds three times higher
of having a mental health problems at age 7 years, compared
with their more affluent counterparts in the top income quin-
tile. Substantial amounts of evidence supports this association
between living in poverty and poorer psychosocial outcomes
during childhood.**** Multiple mechanisms are likely to be
at work: children who grow up in lower income households
have an increased likelihood of having parents who experience
greater levels of stress, which may be transmitted to children.
Furthermore, they are more likely to experience a poorer home
environment, for example, having fewer resources, such as
books, which may encourage optimal development, and may
additionally be more likely to witness violence and other forms

What is already known on this subject

Around 1 in 10 children in the UK will experience a mental
health problem. Disparities in mental health by socioeconomic
group have been evidenced; however, no one knows how early
they start. Schools are a prime location for intervening in mental
health difficulties. At present, little is known about the impact
of schools on the development of mental health in younger
children and the role they play in reducing disparities between
socioeconomic groups.

What this study adds

This study demonstrates that children from disadvantaged
backgrounds start school with poorer mental health and
that these disparities widen over the first 3 years of school.
The maijority of difference between children’s mental health
development in different schools was due to differences in
intake characteristics of the students.

of domestic abuse, all of which have been evidenced to affect
social, emotional and behavioural functioning.**

One hypothesis explaining this increasing disparity is that
more affluent children start school ‘ahead of the game’, that
is, with better language and social skills than their less affluent
peers, as well as being physically taller.* *7 Starting school for
this group may act as a stimulus, building on their prior skills and
improving their social, emotional and behavioural development.
Interactions between nature and nurture may also be at work;
for example, children who are genetically predisposed towards
hyperactivity may be more likely to exhibit symptoms when in
an environment of chronic deprivation, poor peer relationships
and bullying.*® This should be explored in future research.

CONCLUSIONS

Children with high levels of social, emotional and behavioural
problems, and those from more deprived backgrounds, need
extra support in the preschool and early school years to help
narrow these inequalities. Children from the most deprived
backgrounds started school with higher levels of mental health
difficulties, compared with the most affluent children, and this
disparity widened dramatically over the first 3 years of school.
Routine monitoring of the impact of primary schools on mental
health is warranted.

Twitter Imarryat

Acknowledgements First and foremost, the authors would like to thank the
schools, parents and staff who participated in the data collection process. The
authors would also like to thank Kim Jones for her help in putting and collating
the data. We would also like to thank Glasgow City Council Education Services for
their support and help with data collection and the SDQ Steering Group for their
guidance.

Contributors LM cleaned the data and carried out the analysis. PW and LT
designed the study. LM, PW, LT and HM were involved in discussions around
interpretation of the results. LM, PW, LT and HM read various drafts and the final
manuscript and all suggested edits prior to submission. LM, PW, LT and HM read and
approved the final manuscript.

Funding The study was funded by the Scottish Government, Glasgow City Council
and the Gillberg Neuropsychiatry Centre. LM is supported by the Farr Institute @
Scotland, which 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), (MRC Grant No: MR/K007017/1).
LM sits in the Scottish Collaboration for Public Health Research and Policy, which is
funded by MRC grant MR/K023209/1.

Competing interests None declared.
Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement Data are owned by Glasgow City Council Education
Services and are not currently publicly available.

Open Access This is an Open Access article distributed in accordance with 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://creativecommons.org/licenses/by/4.0/

© Article author(s) (or their employer(s) unless otherwise stated in the text of the
article) 2018. All rights reserved. No commercial use is permitted unless otherwise
expressly granted.

REFERENCES

1 Marmot M, Allen J, Goldblatt P, et al. The Marmot review: fair society, healthy lives.
The strategic review of health inequalities in England post-2010: Department for
International Development, 2010.

2 Uphoff EP, Pickett KE, Cabieses B, et al. A systematic review of the relationships
between social capital and socioeconomic inequalities in health: a contribution to
understanding the psychosocial pathway of health inequalities. Int J Equity Health
2013;12:54.

32 Marryat L, et al. J Epidemiol Community Health 2018;72:27-33. doi:10.1136/jech-2017-208995

"y6uAdoo Ag parosioid 1senb Ag 20z ‘2z 1dy uo jwod g yosly:dny woiy papeojumoq “2T0Z 1890100 ZZ U0 S66802-LT02Z-Y28l/9€TT 0T Se paysiignd 1s11 :yireaH Auunwwo joiwspid3 ¢


http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1186/1475-9276-12-54
http://jech.bmj.com/

Child health

3 Wilkinson R, Pickett K. The spirit level: why equality is better for everyone. UK: 27 Wolke D, Waylen A, Samara M, et al. Selective drop-out in longitudinal studies and
Penguin, 2010. non-biased prediction of behaviour disorders. Br J Psychiatry 2009;195:249-56.
4 Green H, McGinnity A, Meltzer H, et al. Mental health of children and young people 28 Marryat L, Thompson L, Minnis H, et a/. Exploring the social, emotional and
inGreat Britain, 2004. UK: Basingstoke: Palgrave Macmillan, 2005. behavioural development of preschool children: is Glasgow different? Int J Equity
5 Wichstrem L, Berg-Nielsen TS, Angold A, et a/. Prevalence of psychiatric disorders in Health 2015;14:3.
preschoolers. J Child Psychol Psychiatry 2012;53:695-705. 29 Bonnet M, Goossens FA, Willemen AM, et al. Peer victimization in Dutch school
6 Burns BJ, Costello EJ, Angold A, et a/. Children’s mental health service use across classes of four- to five-year-olds: contributing factors at the school level. Elem Sch J
service sectors. Health Aff 1995;14:147-59. 2009;110:163-77.
7 Essex MJ, Boyce WT, Goldstein LH, et al.The confluence of mental, physical, social, and 30 0O'Moore AM, Kirkham C, Smith M. Bullying behaviour in Irish schools: a nationwide
academic difficulties in middle childhood. II: developing the Macarthur health and study. Irish J Psychol 1997;18:141-69.
Behavior Questionnaire. J Am Acad Child Adolesc Psychiatry 2002;41:588-603. 31 Rutter M, Maughan B. School effectiveness findings 1979-2002. J School Psychol
8 Fergusson DM, Woodward LJ, Horwood LJ. Risk factors and life processes associated 2002;40:451-75.
with the onset of suicidal behaviour during adolescence and early adulthood. Psychol 32 Opdenakker M-C, Van Damme J. Effects of schools, teaching staff and classes on
Med 2000;30:23-39. achievement and well-being in secondary education: similarities and differences
9 Odgers CL, Moffitt TE, Broadbent JM, et al. Female and male antisocial trajectories: between school outcomes. Sch Effect Sch Improv 2000;11:165-96.
from childhood origins to adult outcomes. Dev Psychopathol 2008;20:673-716. 33 Sayal K, Owen V, White K, et a/. Impact of early school-based screening and

10 Tremblay RE, Nagin DS, Séguin JR, et al. Physical aggression during early childhood: intervention programs for ADHD on children’s outcomes and access to services:
trajectories and predictors. Pediatrics 2004;114:e43-e50. follow-up of a school-based trial at age 10 years. Arch Pediatr Adolesc Med

11 Nagin D, Tremblay RE. Trajectories of boys" physical aggression, opposition, and 2010;164:462-9.
hyperactivity on the path to physically violent and nonviolent juvenile delinquency. 34 Barry SJ, Marryat L, Thompson L, et al. Mapping area variability in social and
Child Dev 1999;70:1181-96. behavioural difficulties among Glasgow pre-schoolers: linkage of a survey of pre-

12 Hodgins S, Cree A, Alderton J, et al. From conduct disorder to severe mental illness: school staff with routine monitoring data. Child Care Health Dev 2015;41:853—64.
associations with aggressive behaviour, crime and victimization. Psychol Med 35 Minnis H, Everett K, Pelosi AJ, et al. Children in foster care: mental health, service use
2008;38:975-87. and costs. £ur Child Adolesc Psychiatry 2006;15:63-70.

13 Pingault JB, Coté SM, Galéra C, et al. Childhood trajectories of inattention, 36 FordT, Vostanis P, Meltzer H, et al. Psychiatric disorder among British children looked
hyperactivity and oppositional behaviors and prediction of substance abuse/ after by local authorities: comparison with children living in private households. Br J
dependence: a 15-year longitudinal population-based study. Mo/ Psychiatry Psychiatry 2007;190:319-25.
2013;18:806-12. 37 Government S. Children's social work statistics additional tables 2014-15. Edinburgh:

14 Bradshaw P, Hall J, Hill T, et al. Growing up in Scotland: early experiences of primary Scottish Government, 2016.
school. Edinburgh, 2012. 38 Blower A, Addo A, Hodgson J, et al. Mental health of "Looked after’ children: a needs

15 Brooks-Gunn J, Duncan GJ. The effects of poverty on children. Future Child 1997;7:55. assessment. Clin Child Psychol Psychiatry 2004;9:117-29.

16 McLoyd VC. Socioeconomic disadvantage and child development. Am Psychol 39 Schilling EA, Aseltine RH, Gore S. Adverse childhood experiences and mental health in
1998;53:185-204. young adults: a longitudinal survey. BMC Public Health 2007:7:30.

17 Flouri E, Tzavidis N, Kallis C. Adverse life events, area socioeconomic disadvantage, 40 Gershoff ET, Aber JL, Raver CC, et al. Income is not enough: incorporating material
and psychopathology and resilience in young children: the importance of risk hardship into models of income associations with parenting and child development.
factors' accumulation and protective factors' specificity. Eur Child Adolesc Psychiatry Child Dev 2007;78:70-95.
2010;19:535-46. 41 Costello EJ, Mustillo S, Erkanli A, et al. Prevalence and development of psychiatric

18 Sanson A, Prior M, Garino E, et al. The structure of infant temperament: factor analysis disorders in childhood and adolescence. Arch Gen Psychiatry 2003;60:837-44.
of the Revised Infant Temperament Questionnaire. Infant Behavior and Development 42 Votruba-Drzal E. Economic disparities in middle childhood development: does income
1987;10:97-104. matter? Dev Psychol 2006;42:1154-67.

19 Najman JM, Williams GM, Nikles J, et al. Mothers" mental illness and child behavior 43 Noble KG, Houston SM, Brito NH, et al. Family income, parental education and brain
problems: cause-effect association or observation bias? /Am Acad Child Adolesc structure in children and adolescents. Nat Neurosci 2015;18:773-8.

Psychiatry 2000;39:592-602. 44 Davis-Kean PE. The influence of parent education and family income on child

20 Reiss F. Socioeconomic inequalities and mental health problems in children and achievement: the indirect role of parental expectations and the home environment. /
adolescents: a systematic review. Soc Sci Med 2013;90:24-31. Fam Psychol 2005;19:294-304.

21 Goodman R. The strengths and difficulties questionnaire: a research note. J Child 45 Radford L, Corral S, Bradley C, et al. The prevalence and impact of child maltreatment
Psychol Psychiatry 1997,38:581-6. and other types of victimization in the UK: findings from a population survey

22 Goodman R, Ford T, Simmons H, et a/. Using the strengths and difficulties of caregivers, children and young people and young adults. Child Abuse Neg!
questionnaire (SDQ) to screen for child psychiatric disorders in a community sample. 2013:37:801-13.

Br J Psychiatry 2000;177:534-9. 46 Hoff-Ginsberg E. The relation of birth order and socioeconomic status to

23 Kaye WH, Bulik CM, Thornton L, et al. Comorbidity of anxiety disorders with anorexia children’s language experience and language development. App/ Psycholinguist
and bulimia nervosa. Am J Psychiatry 2004;161:2215-21. 1998;19:603-29.

24 Scottish Executive. Scottish index of multiple deprivation: technical report. Edinburgh, 47 Peck MN, Lundberg O. Short stature as an effect of economic and social conditions in
UK, 2006. childhood. Soc Sci Med 1995:41:733-8.

25 Government S. Preschool education tables. Edinburgh, 2012. 48 Belsky J, Pluess M. Beyond diathesis stress: differential susceptibility to environmental

26 GCPH. Understanding Glasgow, 2016. influences. Psychol Bull 2009;135:885-908.

Marryat L, et al. J Epidemiol Community Health 2018;72:27-33. doi:10.1136/jech-2017-208995 33

"y6uAdoo Ag parosioid 1senb Ag 20z ‘2z 1dy uo jwod g yosly:dny woiy papeojumoq “2T0Z 1890100 ZZ U0 S66802-LT02Z-Y28l/9€TT 0T Se paysiignd 1s11 :yireaH Auunwwo joiwspid3 ¢


http://dx.doi.org/10.1111/j.1469-7610.2011.02514.x
http://dx.doi.org/10.1377/hlthaff.14.3.147
http://dx.doi.org/10.1097/00004583-200205000-00017
http://dx.doi.org/10.1017/S003329179900135X
http://dx.doi.org/10.1017/S003329179900135X
http://dx.doi.org/10.1017/S0954579408000333
http://dx.doi.org/10.1542/peds.114.1.e43
http://dx.doi.org/10.1111/1467-8624.00086
http://dx.doi.org/10.1017/S0033291707002164
http://dx.doi.org/10.1038/mp.2012.87
http://dx.doi.org/10.2307/1602387
http://dx.doi.org/10.1037/0003-066X.53.2.185
http://dx.doi.org/10.1007/s00787-009-0068-x
http://dx.doi.org/10.1016/0163-6383(87)90009-9
http://dx.doi.org/10.1097/00004583-200005000-00013
http://dx.doi.org/10.1097/00004583-200005000-00013
http://dx.doi.org/10.1016/j.socscimed.2013.04.026
http://dx.doi.org/10.1111/j.1469-7610.1997.tb01545.x
http://dx.doi.org/10.1111/j.1469-7610.1997.tb01545.x
http://dx.doi.org/10.1192/bjp.177.6.534
http://dx.doi.org/10.1176/appi.ajp.161.12.2215
http://dx.doi.org/10.1192/bjp.bp.108.053751
http://dx.doi.org/10.1186/s12939-014-0129-8
http://dx.doi.org/10.1186/s12939-014-0129-8
http://dx.doi.org/10.1086/605769
http://dx.doi.org/10.1080/03033910.1997.10558137
http://dx.doi.org/10.1016/S0022-4405(02)00124-3
http://dx.doi.org/10.1076/0924-3453(200006)11:2;1-Q;FT165
http://dx.doi.org/10.1001/archpediatrics.2010.40
http://dx.doi.org/10.1111/cch.12237
http://dx.doi.org/10.1007/s00787-006-0452-8
http://dx.doi.org/10.1192/bjp.bp.106.025023
http://dx.doi.org/10.1192/bjp.bp.106.025023
http://dx.doi.org/10.1177/1359104504039176
http://dx.doi.org/10.1186/1471-2458-7-30
http://dx.doi.org/10.1111/j.1467-8624.2007.00986.x
http://dx.doi.org/10.1001/archpsyc.60.8.837
http://dx.doi.org/10.1037/0012-1649.42.6.1154
http://dx.doi.org/10.1038/nn.3983
http://dx.doi.org/10.1037/0893-3200.19.2.294
http://dx.doi.org/10.1037/0893-3200.19.2.294
http://dx.doi.org/10.1016/j.chiabu.2013.02.004
http://dx.doi.org/10.1017/S0142716400010389
http://dx.doi.org/10.1016/0277-9536(94)00379-8
http://dx.doi.org/10.1037/a0017376
http://jech.bmj.com/

