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Abstract

Purpose: Investigate the (1) longitudinal changes and sex differences in mental ill-health and
wellbeing from ages 11 to 14, (2) predictors of changes in mental health outcomes, and (3) sex

and reporter differences in these predictors.

Method: Data from 9553 participants in the Millennium Cohort Study, with both mental ill-
health (parent- and self-report) and wellbeing outcomes of the cohort members measured at ages
11 and 14. A range of childhood socio-demographic, human capital, family and wider

environment risk and protective factors are investigated.

Results: Wellbeing has weak stability and mental ill-health has moderate stability between ages
11 and 14 and large sex differences emerge in all the mental health outcomes investigated, with
girls experiencing lower wellbeing and greater symptoms of mental illness at age 14. Raw
associations between outcomes, and differences in their predictors, indicate varying patterns
emerging for parent- and self-reported mental ill-health, with parent-reported symptoms in
childhood a poor predictor of both self-reported wellbeing and depressive symptoms in
adolescence. Investigating the emergent sex differences in prevalences highlights childhood risk
and protective factors at this age that are more salient in females, including family income, school
connectedness, cognitive ability, whereas peer relationships and bullying were equally relevant
for mental health development in both males and females.

Conclusion: Low-moderate stability of mental health outcomes stresses the importance of the
transition period for mental health, highlighting an intervention window at these ages for
prevention. Socio-economic status is associated with mental health development in females but
not in males at this age, highlighting a sex-specific vulnerability of deprivation associated with

poorer mental health in adolescent females.
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Introduction

The burden of mental ill-health is increasing [1] and longitudinal research demonstrates that
symptoms are first experienced in childhood and that for individuals who will experience
psychiatric disorder though their lifetime, around half experience clinical levels of symptoms by
the age of 14 years [2]. In comparison, relatively less is known about the stability and continuity
of wellbeing through the lifecourse and the childhood predictors of subjective wellbeing.
Although some consider wellbeing and mental ill-health to be two ends of the same spectrum of
mental health, there is increasing evidence of their relatively weak correlations and the
identification of a substantial number of individuals who experience good wellbeing in the
presence of symptoms of mental ill-health [3-5]. This supports a two-domain view of mental
health where mental ill-health and subjective wellbeing are distinct constructs, that are associated

but only moderately [4, 5].

In beginning to investigate the childhood correlates of both mental ill-health and wellbeing, in
Patalay & Fitzsimons [5], we investigated a wide framework of predictors of both mental ill-
health and wellbeing at age 11 years in a large, nationally representative sample in the
Millennium Cohort Study (MCS). We discovered that at this age, parent-reported mental ill-
health and self-reported subjective wellbeing, were weakly correlated. We also report that they
had some common correlates across these two domains, but more unique predictors of mental
ill-health and wellbeing emerged [5]. However, the lack of symptoms of mental ill-health as
reported by the young individuals themselves was a major limitation of this work, clouding
distinctions between these constructs and possible differences based on different reporter’s
perspectives. In addition, the outcomes in this work were cross-sectional and assessed at age 11.
Longitudinal investigations of child wellbeing are scarce, with little known about the stability of
wellbeing over time [6], especially during the childhood to adolescence transition, which is
identified as a key transition for young people and corresponds to social and biological changes
[7]. The extant longitudinal studies of children’s wellbeing have focussed on how longitudinal
changes in family income or parental employment affect cross-sectional wellbeing at a certain
age [6], with few studies investigating changes in children’s wellbeing [8]. Moreover, little is

known about the longitudinal associations between these two domains.

The childhood-adolescent transition period is considered a pivotal period for prevention, with
many physical health and risky health behaviour prevention programmes targeting this

developmental period [9], whereas for mental health this is less the case [10]. The current limited



understanding of the influences of transitionary periods on mental health thereby also limits the
capacity to design and implement effective interventions for this age group. Hence, this paper
aims to extend the research literature investigating child mental ill-health and wellbeing [5] in

three significant ways:

1) Longitudinal change: Investigate the developmental stability and changes in individuals’
mental health (both ill-health and wellbeing) between ages 11 and 14 years, a period in which
many key transitions are experienced, including the transition between primary and secondary
school, and puberty. Examine how mental ill-health at age 11 predicts changes in wellbeing
between 11 at 14, and how wellbeing at 11 predicts changes in mental ill-health between 11 and
14,

2) Reporter effects: Examine whether mental ill-health and subjective wellbeing are more closely
associated and their predictors more closely aligned when the reporter of mental ill-health is the
same. This is facilitated by the availability, for the first time in this cohort, of parent- and self-

reported mental ill-health symptoms.

3) Sex differences: Investigate if there are predictors of changes in symptoms from ages 11-14
that vary by sex, to identify predictors that help explain the sex difference in prevalence that
emerges between ages 11 and 14. This is motivated by the large differences in prevalence of
psychological distress that emerge between these two ages [11-14]. For instance, in this cohort,
12% of boys and girls at age 11 years have significant emotional problems as reported by parents,
which remains the same in boys (12%) but increases to 18% in girls at age 14 [11]. Self-reported
depressive symptoms indicate that 9% of boys and 24% of girls at age 14 have high depressive

symptoms [11].

In summary, the current study aims to 1) establish the associations between mental ill-health, as
reported by both parents and young people, and subjective wellbeing at age 14 years, and
examine longitudinal stability in these outcomes from ages 11 to 14 years, in a large, nationally
representative cohort study, 2) investigate the childhood predictors of mental ill-health and
mental wellbeing outcomes at age 14 and their longitudinal change from ages 11 to 14, and 3)
examine sex differences in associations, stability and predictors of change in mental health from

ages 11 to 14 years.



Method
Participants

Participants are from the Millennium Cohort Study, a UK-wide birth cohort study of just over
19,500 individuals born at the start of the millennium (Sept. 2000 — Jan. 2002). Greater details
on the study design, variables and response can be found at: www.cls.ioe.ac.uk [15]. In the

current study 9553 cohort members who had available the outcome measures of interest (mental
ill-health, depressive symptoms and subjective wellbeing) at ages 11 and 14 years are included
in the analysed sample. The analysed sample is 50.85% female, and 84.4% identified as White,
8.7% Asian, 2.8% Black, 2.7% mixed ethnicity and 1.4% as other ethnicities. Ethics permissions

for each wave of data collection were received as described in the study documentation [15].

Of the 19243 potentially eligible families at the age 14 sweep, 15415 were issued into the field
(those not issued due to emigration, permanent refusal, untraceability) of which 11726 families
participated in the age 14 sweep (overall response rate of 60.9%)[16]. The analysed sample
included the subsample who had both parent- and self-reported assessments of the key mental
health outcomes at both key sweeps (ages 11 and 14) that are the focus of this study. The age 14
sample was compared to the full MCS sample on key demographic criteria. Participants were
more likely to be missing if the cohort member was male, Black ethnicity, lower occupational
and educational level of the parents and single parent family [17]. Sample and attrition weights

created for the study are used in all analyses [16].
Measures

Overall, this paper focus on five mental health outcome measurements spanning two sweeps
(ages 11 and 14) of the study. At age 11, mental ill-health of the cohort member was reported by
their parents and wellbeing was reported by the cohort member themselves. In the recent age 14
assessments of the MCS members, internalising mental ill-health represented by
emotional/depressive symptom measures was reported both by the parent and the cohort
member. In addition, subjective wellbeing was reported by the cohort member using the same

measure as at age 11.


http://www.cls.ioe.ac.uk/

Mental ill-health (parent-report; ages 11, 14)

Symptoms of mental ill-health difficulties experienced by the cohort member, representing the
two broad domains of prevalent symptomatology in childhood — internalising and externalising
problems — were measured using the emotional symptoms and conduct problems subscales of
the Strengths and Difficulties Questionnaire [18], a widely used questionnaire of symptoms of
mental illness in children in the UK since the late 1990s. A parent/carer (~95% maothers)
responded by indicating how true (not true, somewhat true, certainly true) statements about the
cohort member are. In this study we also aggregate the items of both scales to create a mental
ill-health score, with higher scores indicating greater symptoms, and this is controlled for at age
11 in the analyses of predictors of age 14 symptoms [19]. In this dataset the estimated internal
consistencies of the scales are: emotional symptoms scale (age 11 o= .72, age 14 a = .72) and
conduct problems scale (age 11 a = .62, age 14 o = .59). At age 14, we focus on the predictors
of the emotional symptoms subscale as it measures symptomology that is most similar to the age

14 self-report depressive symptom measure described below.
Depressive symptoms (self-report, age 14)

Cohort members completed the Short Moods and Feelings Questionnaire which assesses
symptoms of depression in young people [20]. The measure consists of 13 items that assess
feelings or behaviours in the previous fortnight (e.g. | felt miserable or unhappy) with responses
on a 3-point scale: True, Sometimes, Not true. The items are aggregated to create a depressive
symptoms score, with higher scores indicating greater symptoms. Internal consistency is high (a
=0.93).

Mental wellbeing (self-report, ages 11, 14)

Mental wellbeing was assessed using a six-item measure assessing satisfaction with different
aspects domains which are appropriate to children including school, family, friends, school work,
appearance, and life as a whole [21]. Cohort members responded by indicating their level of
happiness with each aspect of their lives on a 7-point scale ranging from not at all happy to
extremely happy. The score is aggregated to represent overall wellbeing, with higher scores
indicating greater wellbeing. The internal consistency of this measure is high (age 11 a = .83,
age 14 o =.86).



Predictors

In previous research [5], we examined a large, comprehensive list of correlates of mental ill-
health and wellbeing at age 11 years. In this study we have selected the sub-group of variables
that were significantly associated with either wellbeing or mental ill-health at age 11, in order to
examine their association with change in these outcomes from ages 11 to 14. We examine
predictors assessed in childhood (most at 11 years, further details in [5]) in 4 key areas, from the
individual level to their family, social, school and wider environment - 1) socio-demographic
factors which include demographic characteristics, socio-economic status and perceived wealth
and inequality, 2) human capital factors including cognitive abilities and health status, 3) family
factors including family structure, home environment and parent health, 4) social and
environmental factors including social relationships and aspects of the wider school and

neighbourhood environments.
Socio-demographic factors

Cohort member demographic characteristics included were gender (coded O=male, 1=female)
and ethnicity grouped into 5 broad groupings of White, Asian, Black, mixed and other ethnic
groups. Household income was represented in UK equivalised quintiles (1= lowest income
quintile, 5= highest income quintile). We also include cohort members’ perceptions of SES.
Cohort members’ satisfaction with their family’s wealth was measured using an adaptation of
Schor’s consumer involvement scale [22], which assesses how satisfied they are with their
family’s material possessions and wealth (e.g. | wish my family could afford to buy me more of
what | want), higher scores indicating greater dissatisfaction. Their perception of relative
wealth/inequality was assessed with their responses to the question, “Compared to your friends,

is your family richer, poorer or the same?”
Human capital factors

Cohort member’s cognitive ability was assessed using a latent factor score derived from the
British Ability Scales [23], using the naming vocabulary, picture similarity, pattern construction
and verbal similarities scores at ages 3, 5, 7 and 11 years respectively. Learning and
communication difficulties were assessed by whether the cohort member has a special
educational needs status and parent reports of communication difficulties. Physical health
markers included in analysis are presence of chronic illness, based on indication from a parent

on whether the cohort member suffers from any serious or chronic illness (e.g. asthma, diabetes),
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and overweight status based on whether the cohort member’s measured BMI exceeded the

overweight threshold based on the classification of the International Obesity Task Force [24].
Family factors

The characteristics of the family that were included in analyses are whether the cohort member
lives in a single parent household (=1) and number of siblings (0, 1, 2 or 3+). All of these data
are available from the household grid in the MCS. Variables related to the home environment
that are included in analysis include an indication by parents of frequently arguing with the
cohort member (1= at least once a week), and cohort member reports of whether they were
frequently bullied by their siblings (1=bullied by siblings at least once a week). Parent health
and well-being variables are aggregated to the household level and include parent mental health
measured using the Kessler K6 scale [25], general health measured with the general health item
from the SF-8 (“how would you describe your health generally?”’) and life satisfaction measured
using a single item measure of life satisfaction “On a scale from 0 to 10 how satisfied are you
about the way your life has turned out so far?”, where higher scores indicate greater life

satisfaction.
Social and environmental factors

Both cohort member and parent perspectives of the cohort member’s social relationships were
included. Parents reported on problems in the cohort member’s relationship with peers with the
peer problems SDQ subscale [18]. Cohort member’s reports on their relationships with friends
were assessed by asking them how often they argued or fell out with their friends (1= at least
once a week/have no friends). Cohort members also reported on whether and how often they
were bullied by their peers (1=bullied at least once a week). Cohort member’s perspectives on
their feelings of connectedness with and interest in their school and whether they liked school
were included to capture their assessment of their school environment and the belonging-ness
and interest they felt in school. Perceived neighbourhood safety was assessed in response to the
question “How safe is it to walk, play or hang out in this area during the day?”(very safe to not
at all safe; 1= not very safe/not at all safe). Lastly, country of domicile within the UK — England,

Scotland, Wales or Northern Ireland - was included in analysis.



Analysis

In the selected analysis sample of 9553 no data were missing for the outcome variables and
socio-demographic characteristics (sex, ethnicity, income). Multiple imputations were carried
out to impute values on missing predictors. Overall missing cells were at less than 2% of the
total, and 10 imputed datasets were created for analysis. Given the stratified clustered sample
design of the MCS and to account for sub-group oversampling and attrition over waves, all

analyses were conducted accounting for the survey design and applying weights [16, 26].

First, we report the mean scores of each mental health outcome measure at both ages and examine
correlations between these variables. We also present sex differences in these scores, estimate
correlations between the mental health variables and test whether there are any sex differences
in the strength of the correlations using a Fisher’s Z transformation approach to investigate
between group differences in correlations [27]. To examine the correlates of the mental health
outcomes at age 14 years, regression analyses were conducted predicting standardised z-scores
of the outcome variables, permitting the comparison of coefficients across models. We then
examine these outcomes conditioning on both mental ill-health and wellbeing at age 11 years,
hence focussing on the predictors of mental health development or change between ages 11 and
14 years. Lastly, we examine interactions with sex to estimate whether the predictors vary in
males and females. Based on improvement in model fit when including interactions with sex, we
present these models predicting changes in the outcomes separately for males and females,

indicating which predictors are moderated by sex and which are not.
Results
The relationship between mental ill-health and wellbeing

The correlation between parent-reported mental ill-health and self-reported wellbeing is weak,
both at ages 11 (-0.18) and 14 (-0.25). On the other hand, self-rated mental ill-health is associated
moderately with wellbeing at 14 years (-0.58), indicating much higher proportion of common
variance between these two domains when assessed by the young person themselves at this age
(this comparison is not possible at age 11 given the absence of a self-reported mental ill-health

measure at 11).

From age 11 to 14 years overall changes in mean scores of mental ill-health and wellbeing

demonstrate an increase in parent-reported mental ill-health and a decrease in overall self-



reported wellbeing. The stability estimates indicate higher stability in parent-reported mental
ill-health (0.61), compared to subjective wellbeing (0.25). Stability in self-reported symptoms

cannot be assessed given the lack of a self-reported measure of mental ill-health at age 11.

In terms of sex differences, differences in average standardised scores in the two samples can be
seen in Figure 1. At age 11 years there are no significant sex difference in wellbeing or the broad
mental ill-health construct; when looking separately at emotional and conduct scales, we see that
females on average have higher emotional and lower conduct problem scores compared to males.
On the other hand, at age 14 years, there are stark sex differences across all (except conduct
problems) outcomes, whereby females have significantly higher internalising symptoms as
reported both by themselves and their parents, and have significantly lower wellbeing. The sex
difference in conduct problems is no longer observed suggesting that the difference observed in
overall parent-reported mental ill-health is driven by sex differences in emotional problems. The
correlations by sex are similar in some instances (see Table 1; e.g. between emotional and
conduct problems at both ages, wellbeing and conduct problems, self-reported depressive
symptoms and parent reported conduct problems at age 14). The correlations between mental ill-
health at 11 and age 14 outcomes suggested stronger associations with age 14 wellbeing in
females, but stronger association with parent-reported conduct problems in males. The
correlations between mental ill-health and wellbeing at age 14 were significantly different by
sex with stronger associations between mental ill-health and wellbeing in females (e.g. self-
reported depressive and parent-reported emotional symptoms and wellbeing were -.63 and -.25

in females compared to -.47 and -.14 in males).
Predictors of mental health at age 14

In Table 2, we observe the childhood predictors of the three mental health outcomes at age 14
years. At this age, females experienced significantly greater symptoms and poorer wellbeing.
Lower family income, arguing with parents, poorer parent health and low school connectedness
were associated with poorer mental health across the three outcomes at age 14.

The following factors were associated with some but not all outcomes at age 14. Asians reported
better self-reported mental health outcomes. Higher perceived wealth (relative to friends), being
overweight or obese, being bullied by peers all predicted poorer self-reported mental health (i.e.
lower wellbeing, greater depressive symptoms). Higher cognitive ability predicted lower parent-
reported symptoms, but greater self-reported symptoms and poorer wellbeing. Cohort members
with longstanding chronic illness had higher symptoms as reported by their parents, but not
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themselves, and lower self-reported wellbeing. Parent mental health showed a stronger
association with parent-reported symptoms than with self-reported mental health. In terms of
country of domicile, 14-year-olds in Northern Ireland had significantly better wellbeing and

lower depressive symptoms than their peers in other parts of the UK.
Predictors of mental health at age 14, conditional on mental health at age 11

As can be seen in Table 2, many of the predictors of the change from age 11 to 14 years were
similar to the predictors of mental health at age 14 years, especially for wellbeing where there is
low longitudinal stability in scores. Wellbeing at age 11 was a better predictor than parent-
reported mental ill-health at age 11 of depressive symptoms at age 14 and parent-reported mental
ill-health at 11 did not predict changes in wellbeing scores from 11-14.

Being female and having peer problems at age 11 predicted poorer mental health, irrespective of
reporter at age 14, when controlling for mental health at age 11. In terms of self-reported mental
health outcomes at 14, lower family income, parent general health, peer problems, being bullied
by peers and cognitive ability were associated with worse self-reported mental health between

11 and 14 years. Poor parent mental health did not predict poorer self-reported mental health.

Better mental health outcomes at 14 were mainly predicted by wider social factors such as school

connectedness, liking school and living in Northern Ireland.
Sex differences in predictors of mental health at age 14

As shown in Figure 1, and reported elsewhere in greater detail [11], a gender gap appears
between ages 11 to 14 years, whereby the levels of symptoms being experienced by girls sharply
increases between these ages. For each outcome, a model with sex interactions was examined
and the specific predictors for which there was a sex difference in the predictors association with
outcome, are indicated in bold in Table 3. We report the predictors of symptom development
from age 11 to 14 separately by sex (Table 3), to ascertain whether there are some risk and
protective factors unique to females that might begin to start explaining the emergence of this
gender disparity in mental ill-health. Previous mental ill-health (parent-reported) only predicted
parent-reported mental ill-health at age 14 in both boys and girls (larger effect in girls) and poorer
wellbeing in girls at 14. Wellbeing at 11 was a significant predictor of both depressive symptoms

and wellbeing at 14 in both males and females.
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Asian and Black females seem to experience less worsening of mental health between these ages
than White females, and a similar pattern was observed in both boys and girls with regards to
wellbeing. The relationship between income and symptoms at age 14 is noteworthy, with no
income differences in depressive symptoms or wellbeing observed among boys, whereas girls
from lower income families were experiencing greater depressive symptoms and poorer
wellbeing at age 14 years, with evidence of a gradient in severity based on different levels of
family income. Low material position of family, higher cognitive ability, special educational
needs and lower school connectedness were linked to poorer self-reported mental health in
females and not in males. Girls living in Northern Ireland had significantly better mental health,
an association not observed in boys.

Discussion

This study presents data on the stability and changes in mental health, both ill-health and
wellbeing across the childhood-adolescence transition, a period characterised by the move from
primary to secondary schooling, parent to peer centric socialisation and the experience of
physiological changes related to puberty. We also examine the childhood predictors of
longitudinal changes in outcomes between these ages, focussing on understanding the childhood
predictors of emerging sex differences in prevalence and how the results vary when mental ill-

health is reported by the parent or the young person themselves.

Prevalence data at age 11 indicate no significant sex differences in wellbeing and overall mental
ill-health, which when broken down into emotional and conduct suggests higher emotional
problems in girls and higher conduct problems in boys; this is similar to findings from other
research in this age group [19, 28]. At age 14, however, overall mental ill-health is higher in girls
which is driven by even higher levels of emotional problems at this age relative to boys. As
expected from the literature on this topic, this clear sex difference is also observed for self-
reported depressive symptoms at this age [14], with girls in this study, on average, scoring half
a standard deviation higher on depressive symptoms. A less established finding relates to sex
differences in wellbeing, where 14-year old girls scored one-third of a standard deviation lower

on average.

Wellbeing between ages 11 and 14 was far less stable compared to parent-reported mental ill-
health. The moderate stability in psychopathology is in line with other research in this field [29,
30], whereas findings on sex differences in stability of psychopathology are inconsistent in the
literature. The poor stability in wellbeing is a novel finding of this study as little has been
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published regarding the stability of wellbeing across childhood and adolescence, whereas in
comparison wellbeing in adulthood has been found to be more stable [31]. In terms of changes
in the outcomes, wellbeing at age 11 was a better predictor of depressive symptoms at age 14
compared to parent-reported mental ill-health at age 11. Moreover parent-reported symptoms
did not predict any of the changes in wellbeing scores from 11-14. This is a striking finding
which highlights not only that the chasm between self-reports and parent-reports of symptoms
are cross-sectionally large, but also that parent perspective of their child’s mental health

difficulties is a weak predictor of their later mental health outcomes as well.

The predictors of changing mental health over time include relatively low family income,
dissatisfaction with family material position, special educational needs, being bullied by peers
or siblings, being overweight —all predicting worsening mental health outcomes between 11 and
14 years. Higher cognitive ability predicted worse self-reported mental health outcomes and
better parent-reported mental ill-health at age 14; this finding requires further detailed study.
Stark sex differences emerge in both mental health and wellbeing between 11 and 14, whereby
adolescent girls are more likely to have poorer scores in both ill-health and wellbeing,
irrespective of reporter. This contrasts with research evidence from adults, where females are
more likely to experience higher symptoms of mental ill-health, but also greater wellbeing [32,
33]. The associations between these different domains of mental health, however, were broadly
similar in males and females, with the exception of wellbeing and depressive symptoms at age
14 where the association between these two variables was stronger in females than in males. The
emergence of these stark sex differences in severity and prevalence prompted investigating the
predictors these outcomes separately by sex.

Experience of socio-economic deprivation, both contemporaneous and throughout childhood,
have been found not to be associated with children’s subjective wellbeing at age 11 [5, 6]. By
age 14 we see that this is no longer the case; low family income predicts lower wellbeing at age
14 and there is a clear income gradient in predicting wellbeing. However, when analysing this
separately by sex, we see that this income differential in subjective wellbeing is observed in girls,
with unclear relationships between family income and boys’ wellbeing at 14. This picture is
mirrored in the depressive symptom outcomes at 14 whereby there is no association between
family income and depression in boys, whereas a clear association emerges in girls. There are
significant associations between parent-reported mental ill-health and income for both boys and
girls, however, the associations are stronger and patterns clearer in girls than in boys. These

findings strongly suggest that the observed socio-economic gradient observed in adult mental

13



health outcomes [34, 35] first appears between the ages of 11 and 14 in girls and will possibly
appear in boys at a later stage of adolescence. The sex differences observed might reflect
differences in age at pubertal onset and developmental sex differences at these ages. The
observing of inequalities in mental health at a later age is in contrast to other cognitive and health
domains such as cognitive scores and obesity, where socio-economic differentials are evident
from earlier in childhood [36, 37]. This finding highlights the need to understand the drivers of
the emergence of these socio-economic inequalities at this age, which will also inform prevention

efforts for mental health and policy efforts to reduce inequalities in health outcomes [38].

This paper also aimed to disentangle the effects the reporter of mental ill-health has on
understanding the relationship between mental ill-health and wellbeing. It is common practice in
child and adolescent mental health research for the parent to be the reporter of the young person’s
mental health, despite decades of evidence highlighting low agreement between these reporters
[39, 40]. The findings at age 14 suggest that mental ill-health and wellbeing have a much stronger
correlation when reported by the young person compared to when reported by the parent.
However, the correlation even within the same reporter (young person) was moderate, with some
variation in predictors of these two outcomes, for instance, chronic illness, number of siblings
and parent life satisfaction significantly affected only self-reported wellbeing scores, and Black
ethnicity and parent mental ill-health significantly affected only the self-reported depressive
symptoms. These findings further highlight the unique insights that are gained when young
people’s own perspectives of their mental health are recognised in research and practice. Self-
report measures of mental health difficulties have been developed and validated for children as
young as 7, age appropriate measures being key to asking about these difficulties from a younger
age [41-43].

The research reported in this paper is supported by the strength of this large, nationally-
representative, longitudinal cohort which has collected both wellbeing and mental ill-health data
at different ages, making possible this first contribution of longitudinal changes in child
wellbeing and its predictors to the literature. However, this preliminary investigation has focused
on childhood predictors of changes in mental health scores across the childhood-adolescence
transition; future research should extend this by examining contemporaneous factors in
adolescence and how changes in social, biological and school transitions between these ages
impact on changes in these domains between ages 11 and 14. By studying the effects of changes

in predictors on changes in these outcomes the longitudinal nature of the data can be further
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exploited to understand how changing circumstances at these ages impacts on the development

of children’s mental health.

While there is an increased interest in studying wellbeing in recent years, children’s wellbeing
remains understudied in comparison with adult wellbeing (and compared to mental ill-health)
[5, 44]. This is the first study to investigate changes in wellbeing across the childhood-
adolescence transition and compare the key predictors of longitudinal changes of mental ill-
health and wellbeing at these ages. Understanding mental health development in childhood and
adolescence is important as mental health in childhood is predictive of a range of adult outcomes
[45, 46] and understanding the longitudinal developments in these domains at these life stages
help understand the vast impacts these variables have through the lifecourse ultimately informing
policy and prevention efforts in mental health. We find that both domains of wellbeing and
mental ill-health in childhood are not strong predictors of the other domain a few years on, further
lending support to the notion that wellbeing and mental ill-health are not just two ends of the
same spectrum [47]; a perspective which to-date has been mainly supported by weak correlations
in cross-sectional data [3, 4]. The weak prediction of scores in one domain on future scores in
the other domain, support arguments for measuring both wellbeing and mental ill-health as
suitable as outcomes of interventions, especially when they focus on prevention and promotion
[48, 49].

The findings on income inequality gradients emerging in wellbeing and depressive scores in 14
year old girls, but not boys, highlights two main things: 1) socio-economic gradients in self-
reported mental health outcomes are observed later in the lifecourse compared to other health
outcomes [50], and 2) the timing of when they appear is different for boys and girls, with it being
evident in girls but not boys in early adolescence. Future research as the cohort gets older will
help determine the age at which socio-economic gradient in mental health is evident for boys.
The findings suggest that differences in access to resources, social support, and individual’s
choices through childhood and in early adolescence might begin to affect the emergence of socio-

economic differences in self-reported mental health with age [51].

The study has several strengths including the large national representative sample, and the
availability of mental ill-health and wellbeing measures bridging key transitions such as the
transition from primary to secondary school. However, limitations must be noted including the
lack of a self-reported mental ill-health measure at age 11, the substantial levels of attrition in

the cohort study, the availability of limited mental health measures in the study including the
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lack of a self-report measure that was comparable to the parent-reported conduct problems
measure, and the use of the SDQ which covers limited aspects of mental illness and has moderate

reliability.

In conclusion, the present study examines changes in mental ill-health and wellbeing between
the ages of 11 and 14, highlighting the low stability in mental wellbeing and moderate stability
of mental ill-health between these ages, providing evidence in support for the transitions at this
age being a period that is suitable for intervention and prevention efforts [52]. In addition, the
study shines a light on the different results that are obtained for parent and young person reported
mental health, highlighting the poor predictive capacity of parent reported symptoms for future
severity of outcomes for both depressive symptoms and wellbeing. The childhood predictors of
changes in these domains are investigated with a focus on understanding the sex-differences that
emerge in the severity of these outcomes between these ages. We discover that family income is
only associated with mental health development in girls but not in boys at this age, highlighting
a sex-specific vulnerability associated with early adolescent females with regard to their mental
health.
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Fig. 1 Mean standardised scores (with 95% Cls) for the mental health variables at ages 11 and 14 for males and females.

PR=parent-report and SR= self-report
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TABLES

Table 1 Correlations of mental ill-health and wellbeing at ages 11 and 14 years

Descriptives Correlations overall and by sex (male/female)

(full sample)

M (95% CI) Wellbeing at Mental ill-  Emotional ~ Conduct Wellbeingat Mental ill- Emotional  Conduct  Depressive

11 health at 11 symptoms at problems at 14 health at 14 symptoms at problems at symptoms at
11 11 14 14 14
=t Wellbeing (self report) 35.39 (35.2-35.58) - -18 -15 -.15 .25 -.15 -.13 -11 -.18
2 ?gsg:i‘)‘ Hll-health (parent 2,33 (3.24-342) -17/-19 - 87 77 -16 61 51 50 15
Emotional symptoms 1.80 (1.76-1.84) -.13/-.17 .86/.88 - .36 -14 51 .55 .26 13
Conduct problems 1.29 (1.26-1.32) -.16/-.14 .791.75 .38/.36 - -13 .50 .27 .61 10
<, Wellbeing (self report) 32.65 (32.45-32.85)  .25/.26 -.14/-.20 -.10/-.16 13/-.17 - -25 -.22 -.19 -.58
s L\gsgg Hl-health (parent (arsen W16 6460 5250 5449 -19-28 . 88 76 27
Emotional symptoms 1.96 (1.92-2.00) -12/-.15 .53/.52 .56/.54 .29/.29 -.14/-.25 .86/.89 - .35 27
Conduct problems 1.33 (1.30-1.36) -12/-.10 .53/.47 .28/.25 .62/.59 -17/-.22 .791.75 .36/.36 - .16

Depressive symptoms (self -18-20  15/16  12/13  13/13  -47/-63  21/29  .18/28  .16/.19 -

report)

5.74 (5.56-5.91)

Note: All correlations are significant at atleast p<.001. Correlation values in bold indicate sex differences in the association between variables.
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Table 2 Regression models predicting internalising mental ill-health and mental wellbeing at 14 without and

with controlling for mental health at age 11 (coefficients presented are adjusted for all other variables in the

models).
Predictors of mental health outcomes at age 14  Predictors of mental health outcomes at age 14
controlling for mental health at age 11
. Emotional Depressive Wellbeing Emotional Depressive Wellbeing
Predictor symptoms symptoms symptoms symptoms
Coef (SE) Coef (SE) Coef (SE) Coef (SE)  Coef (SE) Coef (SE)
Mental ill-health 11 yrs 0.41 (0.02)***  0.04 (0.02)* -0.03 (0.02)
Wellbeing 11 yrs -0.03 (0.02) -0.08 (0.01)*** 0.13 (0.01)***
Sex (female) 0.36 (0.02)***  0.59 (0.03)*** -0.43 (0.03)*** 0.34(0.02)*** 0.57 (0.03)*** -0.41 (0.03)***
Ethnicity (Asian) -0.05 (0.05) -0.18 (0.04)*** 0.19 (0.04)***  0.02 (0.05) -0.17 (0.04)*** 0.17 (0.04)***
Ethnicity (Black) -0.08 (0.07) -0.15(0.08)*  -0.06 (0.09) 0.01 (0.08) -0.15 (0.08) -0.06 (0.09)
Ethnicity (Mixed) -0.08 (0.07) 0.06 (0.08) -0.06 (0.07) -0.10 (0.06) 0.07 (0.08) -0.07 (0.07)
Ethnicity (Other) 0.05 (0.13) -0.04 (0.08) -0.03 (0.10) 0.15 (0.14) -0.03 (0.08) -0.05 (0.11)
Income (lowest quintile)  0.09 (0.05) 0.03 (0.05) -0.17 (0.06)**  0.00 (0.05) 0.03 (0.05) -0.18 (0.06)**
Income (2" quintile) 0.10 (0.04)* 0.11 (0.04)**  -0.15 (0.04)*** 0.03 (0.04) 0.11(0.04)**  -0.16 (0.04)***
Income (3" quintile) 0.04 (0.04) 0.08 (0.04)* -0.10 (0.04)* 0.01 (0.03) 0.08 (0.04)* -0.10 (0.04)*
Income (4™ quintile) 0.01 (0.03) 0.05 (0.03) -0.04 (0.04) -0.00 (0.03) 0.05 (0.03) -0.04 (0.04)
Material position of family 0.01 (0.01) 0.05 (0.02)***  -0.05 (0.01)*** -0.00 (0.01) 0.05 (0.02)**  -0.04 (0.01)**
Relative wealth (poorer)  0.00 (0.05) 0.08 (0.05) -0.04 (0.04) -0.00 (0.04) 0.07 (0.05) -0.03 (0.04)
Relative wealth (richer)  -0.00 (0.07) 0.17 (0.07)* -0.14 (0.07)*  0.03(0.07) 0.16 (0.07)* -0.12 (0.07)
Cognitive ability -0.09 (0.02)*** 0.07 (0.02)***  -0.04 (0.02)* -0.05 (0.02)*** 0.08 (0.02)***  -0.04 (0.02)*
Special educational needs -0.04 (0.08) -0.03 (0.07) 0.16 (0.09) -0.12 (0.08) -0.03 (0.07) 0.16 (0.09)
Communication difficulties 0.17 (0.06)**  0.04 (0.06) -0.07 (0.05) 0.10 (0.07) 0.03 (0.06) -0.06 (0.05)
Chronic illness 0.18 (0.04)***  -0.01 (0.04) -0.09 (0.04)*  0.09 (0.04)* -0.02 (0.04) -0.08 (0.04)
Overweight/obese 0.02 (0.03) 0.12 (0.03)***  -0.10 (0.03)*** 0.02 (0.03) 0.12 (0.03)***  -0.10 (0.03)**
Single parent family 0.04 (0.03) 0.06 (0.04) -0.09 (0.04)*  -0.01(0.03) 0.05 (0.04) -0.08 (0.04)*
Number of siblings (1) 0.00 (0.04) -0.04 (0.04) 0.05 (0.04) -0.04 (0.04) -0.05 (0.04) 0.06 (0.04)
Number of siblings (2) -0.03 (0.04) -0.07 (0.05) 0.06 (0.04) -0.10 (0.04)*  -0.08 (0.05) 0.07 (0.05)
Number of siblings (3) 0.05 (0.06) -0.06 (0.06) 0.11 (0.05)* 0.00 (0.06) -0.06 (0.06) 0.11 (0.05)*
Argue with parent 0.18 (0.03)***  0.06 (0.03)* -0.07 (0.03)**  -0.05 (0.03) 0.04 (0.03) -0.05 (0.03)
Bullied by siblings -0.02 (0.03) 0.06 (0.03)* -0.07 (0.03)**  -0.04 (0.03) 0.05 (0.03)* -0.06 (0.03)*
Parent mental health 0.09 (0.02)***  0.04 (0.02)* 0.00 (0.02) 0.02 (0.02) 0.03 (0.02) 0.01 (0.02)
Parent general health 0.04 (0.02)* 0.05 (0.02)**  -0.06 (0.01)*** 0.03 (0.02) 0.05 (0.02)**  -0.05 (0.01)***
Parent life satisfaction -0.04 (0.02)*  0.00(0.02) 0.04 (0.02)* -0.04 (0.02)*  0.01(0.02) 0.04 (0.02)*
Peer problems 0.23 (0.02)***  0.08 (0.02)*** -0.06 (0.01)*** 0.08 (0.02)***  0.06 (0.02)*** -0.03 (0.01)*
Argue with friends 0.00 (0.04) -0.01 (0.04) -0.05 (0.04) 0.00 (0.03) -0.02 (0.04) -0.04 (0.04)
Bullied by peers 0.06 (0.04) 0.21 (0.04)***  -0.13 (0.04)**  0.03 (0.04) 0.20 (0.04)***  -0.10 (0.04)*
Spends time with friends  -0.02 (0.03) -0.05 (0.03) 0.03 (0.03) -0.02 (0.03) -0.04 (0.03) 0.01 (0.03)
School connectedness -0.05(0.02)*  -0.14 (0.02)*** 0.15(0.02)*** -0.02 (0.02) -0.12 (0.02)*** 0.11 (0.02)***
Like school 0.02 (0.03) 0.06 (0.03)* 0.12 (0.03)***  0.04 (0.03) 0.08 (0.03)**  0.08 (0.03)**
Unsafe neighbourhood 0.10 (0.05)* 0.07 (0.04) -0.09 (0.04)*  0.10 (0.04)* 0.05 (0.04) -0.06 (0.04)
Country (Scotland) 0.07 (0.03) -0.02 (0.03) 0.07 (0.05) 0.06 (0.03) -0.02 (0.04) 0.07 (0.05)
Country (Wales) 0.07 (0.04) -0.04 (0.04) 0.02 (0.04) 0.07 (0.04) -0.03 (0.04) 0.01 (0.04)
Country (Northern Ireland) 0.02 (0.04) -0.08 (0.04)*  0.20 (0.04)*** 0.01 (0.03) -0.07 (0.04) 0.19 (0.04)***

*** p<0.001, ** p<0.01, * p<0.05. Note, the first set of models do not control for mental health at age 11 and the second set
condition on age 11 mental health.
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Table 3. Regressions predicting internalising symptoms and wellbeing at 14 separately by sex

Emotional symptoms Depressive symptoms Wellbeing
Predictor Males Females Males Females Males Females

Coef (SE) Coef (SE) Coef (SE) Coef (SE) Coef (SE) Coef (SE)
Mental ill-health 11 years 0.36 (0.03)***  0.47 (0.03)*** 0.04 (0.02) 0.04 (0.03) 0.01 (0.02) -0.06 (0.02)*
Wellbeing 11 years -0.02 (0.02) -0.03 (0.02) -0.07 (0.02)***  -0.09 (0.02)***  0.13 (0.02)***  0.12 (0.02)***
Ethnicity (Asian) 0.03 (0.06) 0.01 (0.07) -0.08 (0.05) -0.22 (0.07)** 0.12 (0.05)* 0.21 (0.07)**
Ethnicity (Black) 0.19 (0.11) -0.18 (0.09)*  -0.00(0.13) -0.30 (0.09)** -0.13(0.13) 0.02 (0.13)
Ethnicity (Mixed) 0.02 (0.07) -0.26 (0.09)**  0.14 (0.09) -0.04 (0.13) -0.03 (0.09) -0.12 (0.09)
Ethnicity (Other) 0.21 (0.20) 0.14 (0.11) 0.06 (0.12) -0.12 (0.13) -0.21(0.12) 0.17 (0.18)
Income (lowest quintile) -0.00 (0.07) 0.01 (0.07) -0.06 (0.06) 0.14 (0.08) 0.01 (0.06) -0.37 (0.09)***
Income (2" quintile) 0.00 (0.05) 0.06 (0.06) 0.01 (0.05) 0.23 (0.07)***  -0.06 (0.06) -0.27 (0.06)***
Income (3" quintile) 0.03 (0.04) -0.02 (0.05) 0.02 (0.05) 0.15 (0.06)* -0.02 (0.05) -0.18 (0.06)**
Income (4" quintile) 0.02 (0.04) -0.03 (0.04) 0.00 (0.04) 0.08 (0.06) 0.01 (0.05) -0.09 (0.05)
Material position of family  -0.04 (0.02)*  0.04 (0.02) 0.02 (0.02) 0.06 (0.02)** -0.04(0.02)*  -0.04 (0.02)
Relative wealth (poorer) 0.00 (0.05) -0.02 (0.08) 0.05 (0.04) 0.09 (0.10) -0.01 (0.05) -0.07 (0.09)
Relative wealth (richer) -0.10 (0.07) 0.17 (0.10) 0.11 (0.07) 0.22 (0.11)* -0.05 (0.09) -0.21 (0.09)*
Cognitive ability -0.08 (0.02)*** -0.03 (0.02) 0.05 (0.02)** 0.12 (0.03)***  -0.03(0.02) -0.06 (0.02)**
Special educational needs  -0.10 (0.09) -0.14 (0.15) 0.06 (0.08) -0.26 (0.13) 0.05 (0.10) 0.38 (0.14)**
Communication difficulties  0.08 (0.07) 0.16 (0.14) 0.08 (0.08) -0.03 (0.09) -0.05 (0.07) -0.08 (0.11)
Chronic illness 0.13 (0.05)**  0.05 (0.05) -0.05 (0.04) 0.01 (0.07) -0.09 (0.06) -0.08 (0.06)
Overweight/obese -0.00 (0.04) 0.05 (0.04) 0.08 (0.04)* 0.15 (0.04)*** -0.06 (0.04) -0.13 (0.04)**
Single parent family -0.01 (0.04) -0.02 (0.05) -0.01 (0.04) 0.10 (0.06) -0.06 (0.05) -0.09 (0.05)
Number of siblings (1) 0.02 (0.05) -0.09 (0.06) -0.00 (0.05) -0.07 (0.07) 0.01 (0.06) 0.09 (0.06)
Number of siblings (2) -0.06 (0.05) -0.12 (0.06) -0.02 (0.06) -0.12 (0.08) -0.02 (0.06) 0.14 (0.07)
Number of siblings (3) 0.08 (0.07) -0.05 (0.08) -0.01 (0.07) -0.11 (0.09) 0.02 (0.07) 0.19 (0.07)*
Argue with parent -0.05 (0.04) -0.05 (0.04) 0.01 (0.04) 0.08 (0.04) -0.07 (0.04) -0.05 (0.04)
Bullied by siblings -0.03 (0.04) -0.06 (0.04) 0.10 (0.03)** -0.01 (0.04) -0.05 (0.03) -0.06 (0.04)
Parent mental health 0.04 (0.03) 0.01 (0.03) 0.01 (0.02) 0.06 (0.03) 0.01 (0.02) 0.00 (0.03)
Parent general health 0.02 (0.02) 0.04 (0.02) 0.05 (0.02)* 0.04 (0.02) -0.06 (0.02)**  -0.04 (0.02)*
Parent life satisfaction -0.02 (0.03) -0.05 (0.02)*  -0.01(0.02) 0.03 (0.02) 0.05 (0.03)* 0.02 (0.02)
Peer problems 0.08 (0.02)**  0.08 (0.02)***  0.05 (0.02)* 0.07 (0.03)* -0.05 (0.02)*  -0.02(0.02)
Argue with friends 0.07 (0.05) -0.06 (0.05) -0.01 (0.05) -0.05 (0.06) -0.04 (0.05) -0.01 (0.06)
Bullied by peers 0.08 (0.05) -0.04 (0.06) 0.17 (0.05)***  0.23(0.07)***  -0.11(0.05)*  -0.09 (0.06)
Spends time with friends -0.07 (0.04) 0.03 (0.04) -0.07 (0.03)* -0.01 (0.04) 0.03 (0.03) -0.02 (0.04)
School connectedness -0.04 (0.02) -0.00 (0.03) -0.08 (0.02)***  -0.19 (0.03)***  0.07 (0.02)***  0.18 (0.03)***
Like school 0.10 (0.03)**  0.00 (0.04) 0.11 (0.03)** 0.07 (0.05) 0.08 (0.04)* 0.06 (0.05)
Unsafe neighbourhood 0.05 (0.06) 0.15 (0.07)* 0.03 (0.06) 0.09 (0.07) -0.05 (0.06) -0.07 (0.06)
Country (Scotland) 0.07 (0.04) 0.05 (0.05) 0.02 (0.04) -0.04 (0.06) 0.02 (0.06) 0.11 (0.06)
Country (Wales) 0.02 (0.05) 0.12 (0.05)* 0.01 (0.04) -0.07 (0.05) 0.00 (0.05) 0.02 (0.05)
Country (Northern Ireland)  0.03 (0.05) -0.01 (0.05) -0.00 (0.05) -0.15 (0.06)* 0.10 (0.05) 0.27 (0.05)***

*** p<0.001, ** p<0.01, * p<0.05. Note: Coefficients in bold are those that were significantly different by sex based on

sex*predictor interactions
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