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Abstract
This study explores children’s externalising symptom development pathways between 8 and
11 years of age (three time points across 2 years) and examines their sociodemographic
correlates and associations with change in academic attainment. Externalising symptoms
were assessed for 5485 children across three consecutive years (Mage = 8.7 years, SD = 0.30
at time 1). National standardised test scores served as an index of academic attainment. Using
latent class growth analysis, six distinct trajectories of externalising symptom development
were identified. Children who showed increasing externalising symptomatology across the
three time points were more likely to be male or have special educational needs. These
derived trajectories differentially predicted children’s subsequent academic attainment
(controlling for earlier attainment). Children with increasing externalising symptomatology
were significantly more likely to demonstrate negative change in academic achievement
compared with children with consistently low externalising problems. The study helps to
clarify the longitudinal association between externalising symptom development and
academic attainment, and highlights the importance of early intervention for children with
increasing externalising symptoms across middle childhood.
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Introduction
Externalising problems constitute a key domain of child and adolescent psychopathology and
are characterised by dysregulated behaviour, including symptoms of conduct disorder,
oppositional defiant disorder and antisocial behaviour [1, 2]. Due to the disruptive nature of
externalising behaviours both within the family and in the school environment [3], these
problems are thought to be particularly detrimental to children’s academic attainment [4].
This is of particular concern, as academic attainment has been shown to be an important
predictor of adult outcomes, including occupation, earnings and health [5, 6].
The association between externalising symptoms and academic attainment has been
demonstrated cross-sectionally in several studies [4, 7, 8], and these two domains have been
shown to be linked from a very early age [9]. Longitudinal studies examining this
relationship have largely found that externalising symptoms predict later low academic
attainment [4, 10]. For example, van Lier et al. [11] explored the impact of externalising
behaviours on attainment between 6 and 8 years of age and found that early externalising
behaviours predicted poor attainment. Moilanen et al. [10] found a similar pattern of
association in boys from middle childhood to early adolescence [see also 4, 12]. In contrast,
Duncan et al. [13] analysed six datasets from different countries and found that after
controlling for prior attainment, the impact of externalising symptoms was not significantly
associated with later academic attainment in four of the studies. Although most current
research suggests that externalising difficulties do have a longitudinal negative impact on
attainment, little is understood about the impact of symptom development on learning, and
the possible differential effects of heterogeneous symptom development pathways on
attainment remain unclear.
The extant literature exploring the longitudinal impact of externalising problems on
academic attainment has, for the most part, examined aggregated scores across the whole
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sample rather than taking a person-centred trajectory approach. Aggregating scores across
individuals entails the assumption that the relationship between externalising symptoms and
attainment over time is the same for all individuals. Numerous studies have mapped
externalising symptom trajectories over childhood and adolescence [14-18]; however, the
utility of individual trajectories in predicting academic attainment within the context of
childhood is yet to be explored. It may be possible, for example, that children who develop
externalising symptoms in middle childhood are at particular risk for negative impacts on
their academic attainment compared with those who maintain consistently low levels of
externalising symptoms. As childhood is a key period for externalising symptom
development [19], understanding the specific impact of different trajectories of symptom
development over this period may be of particular relevance for understanding the direction
of the link between behaviour and attainment and for informing effective intervention.
The current study
In light of the disruptive nature of childhood externalising problems, and the importance of
academic attainment for later adult outcomes, the current study identifies externalising
symptom development trajectories between 8 and 11 years of age, and explores the
association between these trajectories and subsequent academic attainment (controlling for
earlier attainment). We initially summarise externalising symptom development pathways
over the three time points and identify their sociodemographic correlates. Next, we examine
patterns of association between these trajectories and changes in children’s academic
attainment, having adjusted for the influence of demographic factors.
It is hypothesised that heterogeneous externalising symptom development across the
three time points will have a differential impact on change in educational attainment over the
same period. Given the known negative association between levels of symptoms and
attainment [4, 12], it is expected that children who develop externalising symptoms will
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experience the highest impact on attainment. We expect that the children who develop
externalising symptomatology across the three time points will have poorer academic
attainment compared with their peers who do not develop externalising symptoms, and by
contrast decreasing disruptive behavior should predict relative improvement in attainment. To
our knowledge, the current study is the first to examine the impact of symptom development
pathways on educational attainment in middle childhood. Understanding the demographic
profile of children with different symptom development, and the impact of symptom
development on attainment, will provide further insight into where intervention might be
most necessary and effective.

Method
Design
Externalising symptoms were assessed in the first term of schooling (autumn) every year for
three consecutive years. Educational attainment scores were taken from national standardised
tests in England, which correspond to ages 7 and 11 years. The attainment scores were
collected prior to the assessment of externalising symptoms at time 1, and following the
assessment of externalising symptoms at time 3. This allowed an examination of the impact
of symptom development during the three time points on relative change (gains or losses) in
national standardised tests of attainment.
Participants
Data from a naturalistic 3- year longitudinal study of mental health in English state-funded
primary schools were employed in this study (for more details see Wolpert et al. [20]). Data
were collected at yearly intervals from the 138 primary schools that participated in all three
time points of the study. Data were available for 5485 children at any time point, representing
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a 94.5% response rate. A total of 3346 participants had data for all three time points, 1311 for
any two time points, and 828 for only one time point.
At time 1, mean age was 8.70 years (SD = 0.30 years). Almost half the sample was
female (49.1%, n = 2691), and deprivation, as indicated by eligibility for free school meals
(22.3%), was higher than national levels (18.5% [21]). The majority of participating children
were classified as White (73%), followed by Asian (14.9%), Black (5.3%), Mixed (3.9%) and
other (3%). Almost 11% of participants were classified as having special educational needs.
Academic attainment scores on national standardised tests at time 1 (M = 14.68, SD = 3.67)
were lower than the national average of 15.3.
Measures
Externalising symptoms
Externalising symptoms were measured using the behavioural difficulties subscale of the Me
and My School questionnaire [22, 23], a 6-item self-report scale (e.g., ‘I hit out when I’m
angry’) with three response options: never, sometimes, always. Responses were summed to
create a total behavioural difficulties score, with higher scores indicating greater difficulties.
The scale has an at-risk cut-off score of 6 [22], with 18.1% , 15.1% and 13.7% of the sample
scoring above cut-off scores at each time point, respectively.
Academic attainment
National standardised test results, referred to as Key Stages (KS) in England, were used as a
measure of attainment [24]. The KS1 score (M = 14.68, SD = 3.67) was used as a measure of
attainment prior to the three time points of data collection, and the KS2 score (M = 27.17, SD
= 4.59) was used as a measure of attainment following the study’s final time point.
Government-advised standards of KS2 attainment for this age group [25] correspond to a
score of at least 25 points, which 70.6 % of the analysed sample had achieved.
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Child characteristics
Sociodemographic information was derived from the National Pupil Database (NPD), which
holds all school-related data pertaining to every student in England. Information included
child gender (male, female), age, ethnicity (White, Asian, Black, Mixed and Other) and
socioeconomic status (indicated by eligibility for free school meals) and special educational
needs status (school provision for support, in referred to in the NPD as Statemented and
School Action Plus).
Procedure
Ethics permission for the study and data collection was granted by the research ethics
committee of University College London. Class teachers facilitated online, whole-class
survey completion sessions for children. Each teacher was given a standardised instruction
sheet to read aloud that outlined the content of the questionnaire, the confidentiality of the
children’s answers and their right to decline participation. The online survey system was
designed to be easy to read and child-friendly, presenting items one after the other with the
option to skip items if necessary.
Analytic strategy
The current study explores changes in externalising behaviour across three time points as a
predictor of change in academic attainment from time 1 to time 3. Given the heterogeneous
nature of the development of externalising problems over time, empirically derived
trajectories were employed to summarise different developmental pathways over time,
followed by an investigation of their association with academic attainment.
Developmental trajectories were identified using latent class growth analysis (LCGA)
in Mplus [26], with full information maximum likelihood to account for missing data at any
time point. LCGA is a semi-parametric technique that identifies subgroups of individuals
following a similar pattern over time [27] to estimate empirically derived trajectory models
7

and identify a k-trajectory model that has good fit criteria, parsimony and theoretical
interpretability. Criteria used to assess and select a k-trajectory model for further analysis
included model fit, neatness of classification and interpretability [28]. Model selection was
based on comparing log likelihood estimates of a k-trajectory model with k-1 trajectory
model using the Lo-Mendell-Rubin likelihood ratio test (LMR-LRT), examining drop in
adjusted Bayes Information Criterion (A-BIC) estimates, and neatness of classification was
assessed using entropy and posterior probabilities. Interpretability was assessed on the basis
of known theoretical models, clinical usefulness and proportions in identified groups [28].
The sociodemographic correlates of the derived symptom trajectory groupings were then
examined using multinomial logistic regression, comparing predictors of membership of each
trajectory group with a reference trajectory group.
Following the identification of different trajectories of externalising behaviours and
their correlates, the predictive capacity of these derived trajectories in explaining subsequent
academic attainment was examined. The association between externalising symptom
trajectory groups and attainment (KS2 scores), controlling for earlier attainment (KS1
scores), was examined using multilevel regression models in STATA12 [29]. Multilevel
models were estimated to account for nesting of children within schools, as schools
accounted for almost one-fifth of the variation in attainment. Sociodemographic
characteristics of participants were included in this model to control for their impact on
attainment scores.

Results
Based on LCGA analyses, a 6-trajectory model was selected, as it had the best neatness of
classification (entropy = 0.72). Log-likelihood differences indicated that the 6-trajectory
model was significantly better than the 5-trajectory model (LMR-LRT = 135.67, p < .001),
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with the 7-trajectory model failing to improve model fit significantly (LMR-LRT = 77.32, p
= .310). A-BIC showed a clear ‘elbow’ in reduction at the 6-trajectory model, as well as
indicating that a greater number of classes did not result in sufficient improvement. The 6trajectory model also showed sufficient heterogeneity, with the largest class consisting of less
than 50% of the population and no identified classes comprising very small proportions (i.e.,
< 1%).
The 6-trajectory model is presented in Figure 1, and Table 1 presents sample
descriptive information, trajectory intercepts and slope coefficients for the different
trajectories and the overall sample. As can be seen from Table 1, the proportions of children
in each trajectory group varied greatly. Overall, and considering the clinical cut-off of the
scale to identify high symptoms, there were two increasing externalising problem trajectories
(low-moderate; low-high), two decreasing trajectories (high-moderate; high-low) and two
stable trajectories (low-low; high-high). The largest proportions of children were classified as
having low-low externalising problems (48.39%), followed by low-moderate increasing
externalising problems (33.49%). The two smallest trajectory groups were the low-high
increasing externalising problems group (2.73%, n =150), and high-high externalising
problem group (2.26%, n = 124).
Table 2 presents the results of the multinomial logistic regression examining
sociodemographic predictors of trajectory group membership, with the low-low trajectory
group as the reference category. Girls were significantly less likely to belong to the highhigh, high-moderate, high-low, low-high, and low-moderate trajectory groups, compared to
the low-low group. Ethnicity, by and large, did not significantly predict trajectory group
membership, with the exception of Black ethnicity predicting a higher likelihood of
membership of the high-low trajectory compared to the low-low group. Deprivation (i.e.,
eligibility for free school meals) significantly predicted a higher likelihood of membership of
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the low-moderate, high-moderate and high-high trajectory groups compared to the low-low
group. For instance, deprived children were 2.8 times as likely to have stable high symptoms
as non-deprived children.
With regard to attaining the expected minimum score for KS2, 76.9% of children in
the stable low-low symptom trajectory attained at least the expected score, followed by
68.9% of children with an increasing low-moderate symptom trajectory, 67% of those with a
decreasing high-low symptom trajectory, 59.2% of the high-high, 56.9% of the highmoderate decreasing trajectory group and 51.4% of the low-high increasing trajectory group.
Table 3 presents the results of the multilevel model predicting attainment controlling for both
prior attainment and sociodemographic characteristics. Of the original sample, 806 children
were missing either demographic information (n = 90) or academic attainment at either time
point (n = 716), and hence these children were excluded from the following analysis. These
missing children were equally represented across all six trajectory groups.
As can be seen from Table 3, when earlier attainment was controlled for, girls,
deprived children, those who were younger in their class (year group), and those with special
educational needs were found to have significantly lower attainment scores, and children
classified as being of Asian or Other ethnicity had significantly higher attainment. The results
pertaining to the trajectory groupings indicate that membership of the increasing lowmoderate, low-high and high-moderate trajectory groups had a significant negative impact on
subsequent academic attainment scores when compared with the low-low trajectory group.
The extent to which the different trajectories negatively affected later attainment varied when
compared with the reference group. The low-high increasing trajectory was associated with
the most negative impact on attainment (B = -0.95), closely followed by the high-moderate
decreasing trajectory (B = -0.72). The low-moderate, high-low and high-high groups all had a
similar negative impact on attainment.
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Discussion
The current study is the first to identify heterogeneous person-centred trajectories of
externalising symptom development between 8 and 11 years of age and to explore their
differential impact on academic attainment. This research contributes to the literature by
highlighting the effect of different patterns of externalising symptom development for
children’s academic attainment in primary school. Unpacking the impact of these
externalising symptom developments on academic learning has important implications for
understanding child psychopathology, as well as direct implications for policy and practice in
education [4], which are discussed below.
Six externalising symptom development trajectories were identified. The largest
proportion of children maintained low levels of externalising symptoms across all time
points. However, almost 35% of the sample experienced increasing externalising symptoms,
and the smallest proportion of children demonstrated a significant decrease in symptoms.
These findings are consistent with existing studies of externalising symptom trajectories over
longer periods of childhood and adolescence [14, 15] and suggest that analysis of short-term
developmental trajectories of symptoms can be theoretically placed within the existing
literature.
The specific characteristics of identified trajectories demonstrated that gender and
special educational needs were significant predictors of all higher symptom trajectories, with
boys and children with special educational needs being significantly more likely to belong to
a higher externalising symptom trajectory group than girls or children without special
educational needs. The finding that boys are more likely to have increasing externalising
problems is consistent with the extant literature [e.g. 30]. Given that special educational
needs can include behavioural symptoms and these children are more likely to be involved in
11

bullying, this finding is also not surprising [31]. Deprivation also significantly predicted
membership of the higher symptom trajectory groups, with deprived children being almost
2.5 times as likely to have stable high symptoms as non-deprived children, supporting other
findings regarding deprivation and externalising symptom development [e.g. 30]. There was
no clear picture concerning the association between trajectory group membership and
ethnicity; this finding is not unexpected for an English sample, where associations between
specific ethnic groups and externalising behaviours in children do not consistently emerge
[32, 33].
The key analyses examining the association between externalising symptom
development and academic attainment showed that both increasing and high-moderate
trajectory groups predicted negative change in attainment compared with the group that
maintained low-symptoms. The former finding is consistent with the hypothesis that children
with increasing behavioural problems are likely to have corresponding poor academic
attainment, possibly due to the disruptive nature of externalising problems for learning [3].
However, children in the high-high trajectory group did not show a deterioration in
attainment; this may reflect a floor effect, that is, this group may already have had relatively
poor attainment at the first time point. The finding may also partly be attributable to the small
size of this group relative to the other trajectory groups. It is disappointing to observe that the
high-low symptom trajectory was associated with a non-significant comparative deterioration
in attainment. This suggests that early disruptive behaviour has a lasting impact on academic
performance, which remains even though the child’s behaviour has improved. The size of this
effect was similar to that for children with consistently high externalising symptomology.
When comparing attainment at follow-up, stark differences between trajectory groups
emerge. Based on current Government standards for attainment for this age group [25], 71%
of the overall sample met the expected standard. However, the proportion of children meeting
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this level varied considerably by trajectory group: just over half (51%) of the children with
increasing low to high externalising symptomology, and only 59% of children with stable
high symptoms, met this level. In contrast, 77% of children in the low-low trajectory group
were achieving at the expected standard. The current findings make clear the impact that even
short-term increases in externalising behaviours will have on the academic attainment of
primary school children. Evidently, the emergence of disruptive behaviour is associated not
only with deterioration in attainment, but also ultimately with performance not dissimilar to
that of children whose externalising problems have always been marked (i.e., the high-high
group). This suggests a strong, and probably causal, relationship between disruptive
behaviour and the capacity to benefit from normal schooling. The more limited impact of
behavioural improvement observed in this study strongly argues for the importance of early
intervention.
Strengths and limitations
The large sample size, and its relative representativeness, are key strengths of the current
study, and help provide an accurate representation of developmental trajectories of
externalising problems that are broadly generalisable to the general population of primary
school-aged children across England. Furthermore, employing a community sample rather
than a clinical population allows an examination of children who start with low levels of
problems or those with subclinical problems. Exploring the development of externalising
problem symptomology in a large community sample of children contributes to
understanding of the general development of externalising behaviour over time and provides
important benchmarks for population-based estimates and risk factors associated with the
disorder.
An important limitation of the current study was its reliance on a child-reported index
of externalising problems. The recommended approach in mental health research is to use
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multiple informants of children’s mental health status and then triangulate across a number of
different sources [34]. Given the size of the current study, however, it was not feasible to
have multiple informants. While relying solely on child-report for externalising problems is a
limitation of the current study, the importance of assessing children’s own perspective on
their mental health has been increasingly highlighted [e.g. 35], and research shows that, when
asked appropriately, children are reliable reporters of their own difficulties, including
externalising behaviours [36]. Nevertheless, future research would benefit from considering
the association between academic attainment and externalising symptom development as
measured by multiple sources to confirm and extend the current findings.
Finally, it is important to note that there were differences in mean attainment scores
across the six trajectory groups prior to time 1. In particular, the three trajectory groups that
started with lower symptoms, while similar with respect to externalising problems, were
already divergent with respect to academic attainment. This may be due to a number of
factors. First, the measures of externalising problems may not have been sensitive enough to
detect changes in symptoms at this lower end of the scale. Limited variability at the lower
end in measures of mental health symptoms are not uncommon, given that they are created
and validated with the aim of measuring symptomatology. Second, it is possible, and indeed
likely, that additional and varied risk factors at earlier time points were already having an
impact on the children’s academic attainment. This is highlighted by the fact that children
with low-moderate and low-high trajectories had lower academic attainment prior to time 1
compared with those that remained on a low trajectory. This explanation is supported by
theoretical models that argue that shared-risk factors predict negative development in a host
of domains across development [10]. Further research would benefit from exploring the
impact of externalising symptom development on academic attainment even earlier in
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childhood, in addition to employing measures that better capture variation at lower levels of
externalising problems.
Despite these limitations, the current study, by employing a person-centred approach
and mapping trajectories of externalising symptom change over time, goes some way to
providing clarity regarding the risk of externalising problems on academic outcomes in
middle childhood. A trajectory approach allowed the comparison of groups of children with
different patterns of symptom development, clearly highlighting groups of children at
particular risk of poor academic achievement, who may then be targeted for additional
support to help achieve academic parity with their peers. By unpacking the unique association
between different developmental symptom trajectories and academic attainment, the current
study highlights the importance of early intervention to support children with externalising
problems during the final years of primary school – not only for attainment but, critically, for
children’s wellbeing.

Acknowledgments
We would like to thank the English Department for Children, Schools and Families, now the
Department for Education, for funding the wider study from which these data are drawn. We
would also like to thank the Policy Research Unit in the Health of Children, Young People
and Families, which is funded by the Department of Health Policy Research Programme for
supporting this work. The views expressed are not necessarily those of either Department.
We would like to acknowledge Dr. Eren Demir and Dr. Anke Görzig for their input. We are
grateful to all the participating staff and students, and also thank other members and advisors
of the research group who were involved in the wider project.
Conflict of interest. None

15

References
1.
2.
3.
4.

5.
6.

7.

8.
9.
10.

11.

12.

13.

14.

15.

16.

17.

Kovacs M, Devlin B (1998) Internalizing disorders in childhood. J Child Psychol
Psychiatry 39:47-63. doi: 10.1111/1469-7610.00303
Achenbach TM (1991) Manual for the Child Behavior Checklist/4–18 and 1991
Profile. University of Vermont, Department of Psychiatry, Burlington, VT
Figlio DN (2007) Boys named Sue: disruptive children and their peers. Educ Finance
Policy 2:376-394. doi: 10.1162/edfp.2007.2.4.376
Hinshaw SP (1992) Externalizing behavior problems and academic underachievement
in childhood and adolescence: causal relationships and underlying mechanisms.
Psychol Bull 111:127-155
Adams SJ (2002) Educational attainment and health: evidence from a sample of older
adults. Educ Econ 10:97-109. doi: 10.1080/09645290110110227
Crystal S, Shea D, Krishnaswami S (1992) Educational attainment, occupational
history, and stratification: determinants of later-life economic outcomes. J Gerontol
47:S213-221
Ansary NS, Luthar SS (2009) Distress and academic achievement among adolescents
of affluence: a study of externalizing and internalizing problem behaviors and school
performance. Dev Psychopathol 21:319-341. doi: 10.1017/S0954579409000182
Kessler RC, Foster CL, Saunders WB, Stang PE (1995) Social consequences of
psychiatric disorders, I: Educational attainment. Am J Psychiatry 152:1026-1032
Hinshaw SP, Anderson CA (1996) Conduct and oppositional defiant disorders. In:
Marsh EJ, Barkley RA (eds) Child psychopathology. Guilford Press, New York
Moilanen KL, Shaw DS, Maxwell KL (2010) Developmental cascades: externalizing,
internalizing, and academic competence from middle childhood to early adolescence.
Dev Psychopathol 22:635-653. doi: 10.1017/S0954579410000337
van Lier PA, Vitaro F, Barker ED, Brendgen M, Tremblay RE, Boivin M (2012) Peer
victimization, poor academic achievement, and the link between childhood
externalizing and internalizing problems. Child Dev 83:1775-1788. doi:
10.1111/j.1467-8624.2012.01802.x
Chen X, Huang X, Chang L, Wang L, Li D (2010) Aggression, social competence,
and academic achievement in Chinese children: a 5-year longitudinal study. Dev
Psychopathol 22:583-592. doi: 10.1017/S0954579410000295
Duncan GJ, Dowsett CJ, Claessens A, Magnuson K, Huston AC, Klebanov P, Pagani
LS, Feinstein L, Engel M, Brooks-Gunn J, Sexton H, Duckworth K, Japel C (2007)
School readiness and later achievement. Dev Psychol 43:1428-1446. doi:
10.1037/0012-1649.43.6.1428
Barker ED, Maughan B (2009) Differentiating early-onset persistent versus
childhood-limited conduct problem youth. Am J Psychiatry 166:900-908. doi:
10.1176/appi.ajp.2009.08121770
Roisman GI, Monahan KC, Campbell SB, Steinberg L, Cauffman E, National
Institute of Child Health, Human Development Early Child Care Research Network
(2010) Is adolescence-onset antisocial behavior developmentally normative? Dev
Psychopathol 22:295-311. doi: 10.1017/S0954579410000076
Piquero AR, Farrington DP, Nagin DS, Moffitt TE (2010) Trajectories of offending
and their relation to life failure in late middle age: findings from the Cambridge Study
in Delinquent Development. J Res Crime Delinq 47:151-173. doi:
10.1177/0022427809357713
Cote SM, Vaillancourt T, LeBlanc JC, Nagin DS, Tremblay RE (2006) The
development of physical aggression from toddlerhood to pre-adolescence: a nation
16

18.

19.

20.

21.
22.

23.

24.
25.
26.
27.
28.

29.
30.

31.

32.

33.
34.

35.

wide longitudinal study of Canadian children. J Abnorm Child Psychol 34:71-85. doi:
10.1007/s10802-005-9001-z
Tremblay RE, Nagin DS, Seguin JR, Zoccolillo M, Zelazo PD, Boivin M, Perusse D,
Japel C (2004) Physical aggression during early childhood: trajectories and predictors.
Pediatrics 114:e43-50
Moffitt TE, Caspi A, Dickson N, Silva P, Stanton W (2009) Childhood-onset versus
adolescent-onset antisocial conduct problems in males: natural history from ages 3 to
18 years. Dev Psychopathol 8:399. doi: 10.1017/S0954579400007161
Wolpert M, Deighton J, Patalay P, Martin A, Fitzgerald-Yau N, Demir E, Fugard A,
Belsky J, Fielding A, Fonagy P, Frederikson N (2011) Me and my school: Findings
from the National Evaluation of Targeted Mental Health in Schools. Department for
Education, London
Department for Education (2010) Schools, pupils and their characteristics. London
Deighton J, Tymms P, Vostanis P, Belsky J, Fonagy P, Brown A, Martin A, Patalay
P, Wolpert M (2013) The development of a school-based measure of child mental
health. J Psychoeduc Assess 31:247-257. doi: 10.1177/0734282912465570
Patalay P, Deighton J, Fonagy P, Vostanis P, Wolpert M (2014) Clinical validity of
the Me and My School questionnaire: a self-report mental health measure for children
and adolescents. Child Adolesc Psychiatry Ment Health 8:17. doi: 10.1186/17532000-8-17
UK Government (2015) The national curriculum. https://www.gov.uk/nationalcurriculum/overview.
Department for Education. Expected levels of school and college performance (floor
standards). http://www.education.gov.uk/schools/performance/fs_13/index.html.
Muthén LK, Muthén BO (2012) Mplus user's guide. Muthén & Muthén, Los Angeles
Nagin DS (1999) Analyzing developmental trajectories: a semiparametric, groupbased approach. Psychol Methods 4:139-157. doi: 10.1037//1082-989x.4.2.139
Jung T, Wickrama KAS (2008) An introduction to latent class growth analysis and
growth mixture modeling. Soc Personal Psychol Compass 2:302-317. doi:
10.1111/j.1751-9004.2007.00054.x
StataCorp (2011) Stata Statistical Software: Release 12. StataCorp LP, College
Station, TX
Moffitt TE, Caspi A (2001) Childhood predictors differentiate life-course persistent
and adolescence-limited antisocial pathways among males and females. Dev
Psychopathol 13:355-375. doi: 10.1017/S0954579401002097
Fink E, Deighton J, Humphrey N, Wolpert M (2015) Assessing the bullying and
victimisation experiences of children with special educational needs in mainstream
schools: Development and validation of the Bullying Behaviour and Experience
Scale. Res Dev Disabil 36:611-619. doi: 10.1016/j.ridd.2014.10.048
Nikapota A, Rutter M (2009) Sociocultural/ethnic groups and psychopathology. In:
Rutter M, Bishop DVM, Pine DS, Scott S, Stevenson J, Taylor E, Thapar A (eds)
Rutter's child and adolescent psychiatry. Blackwell Publishing Ltd., Oxford, p 199211
Green H, McGinnity A, Meltzer H, Ford T, Goodman R (2005) Mental health of
children and young people in Great Britain, 2004. Palgrave Macmillan, Basingstoke
De Los Reyes A, Kazdin AE (2005) Informant discrepancies in the assessment of
childhood psychopathology: a critical review, theoretical framework, and
recommendations for further study. Psychol Bull 131:483-509. doi: 10.1037/00332909.131.4.483
HM Government (2004) Children Act. The Stationery Office, London
17

36.

Arseneault L, Kim-Cohen J, Taylor A, Caspi A, Moffitt TE (2005) Psychometric
evaluation of 5- and 7-year-old children's self-reports of conduct problems. J Abnorm
Child Psychol 33:537-550. doi: 10.1007/s10802-005-6736-5

18

Figure 1. Heterogeneous developmental trajectories of externalising symptoms in children
aged 8–11 years.
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Table 1
Sample breakdown, descriptive statistics and intercept and slope coefficients for each trajectory group (T1–T6)
T1

T2

T3

T4

T5

T6

Low-low

Low-moderate

Low-high

High-low

High-moderate

High-high

N (%)

2654
(48.39)

1837
(33.49)

150
(2.73)

286
(5.21)

434
(7.91)

124
(2.26)

5485

Gender (% Female)

61.12%

42.68%

28.67%

38.81%

24.42%

20.16%

49.06

FSM (% Yes)

18.23%

24.16%

25.33%

23.40%

31.15%

39.52%

22.20%

Age at Time 1
M (SD)
SEN (% Yes)
Trajectory intercept
M (SE)
Trajectory slope
M (SE)
Prior attainment (KS1)
M (SD)

8.70
(0.30)
6.53%
1.87
(0.09)
-0.39
(0.05)
15.27
(3.47)

8.70
(0.30)
11.50%
3.28
(0.11)
0.45
(0.05)
14.54
(3.66)

8.68
(0.29)
25.33%
3.26
(0.42)
2.29
(0.23)
13.52
(3.81)

8.69
(0.39)
14.18%
6.18
(0.41)
-2.14
(0.17)
14.13
(3.81)

8.71
(0.29)
20.14%
7.67
(0.33)
-1.12
(0.20)
13.27
(3.72)

8.70
(0.30)
21.77%
7.89
(0.48)
0.63
(0.27)
13.37
(3.38)

8.70
(0.31)
10.54%
2.93
(0.04)
-0.20
(0.02)
14.68
(3.68)

Subsequent attainment
(KS2) M (SD)

27.90
(4.35)

26.99
(4.54)

25.27
(5.01)

26.58
(4.68)

25.44
(4.92)

25.78
(4.40)

27.17
(4.60)

Total
sample

Note: FSM = free school meals, SEN = Special Educational Needs; KS = Key Stage
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Table 2
Relative risk ratios for the multinomial logistic regression predicting membership to the six
derived externalising symptom trajectories (T1–T6)
T3
Low-high
RR (SE)
0.28*** (.05)

T4
High-low
RR (SE)
0.42*** (.05)

T5
High-moderate
RR (SE)
0.22*** (.03)

T6
High-high
RR (SE)
0.17*** (.04)

1.10 (.10)

1.39 (.31)

1.17 (.20)

1.03 (.16)

0.72 (.22)

1.27 (.18)

0.94 (.41)

1.66* (.41)

1.07 (.27)

0.97 (.42)

1.07 (.17)

1.24 (.51)

0.93 (.32)

0.91 (.26)

0.90 (.43)

0.68 (.18)

0.00 (.00)

0.19 (.20)

0.47 (.25)

0.37 (.38)

0.99 (.10)

0.82 (.22)

0.91 (.19)

1.10 (.19)

0.93 (.28)

1.42*** (.11)

1.41 (.28)

1.34 (.20)

1.97*** (.24)

2.84*** (.56)

1.55*** (.17)
3.69*** (.78)
1.93*** (.37)
2.51*** (.38)
Note: RR = Relative risk ratio; FSM = free school meals, SEN = Special Educational Needs
* p < .05, ** p < .01, *** p < .001

2.47*** (.59)

Gender (Female)

T1
T2
Low-low Low-moderate
RR (SE)
0.48*** (.03)

Ethnicity (Black)
Ethnicity (Mixed)
Ethnicity (Other)
Age
FSM (Yes)
SEN (Yes)

Reference group

Ethnicity (Asian)
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Table 3
Results of the multilevel regression analysis predicting subsequent academic attainment (Key
Stage 2 scores)

Estimate (SE)
Intercept

20.42*** (1.16)

Prior attainment: KS 1

0.90*** (.01)

Gender (Female)

-.41*** (.08)

FSM (Yes)

-.40*** (.11)

SEN (Yes)

-1.00*** (.15)

Ethnicitya (Asian)

0.67*** (.13)

Ethnicitya (Black)

0.29 (.22)

a

Ethnicity (Mixed)

-0.11 (.21)

Ethnicitya (Other)

0.76* (.37)

Age

-0.68*** (.13)

Trajectory:
T2 Low-moderateb

-0.33*** (.09)

T3 Low-highb

-0.95*** (.24)

T4 High-lowb

-0.27 (.18)

T5 High-moderateb
T6 High-high

b

-0.72*** (.16)
-0.30 (.27)

Note: FSM = Free School Meals, SEN = Special Educational Needs, KS = Key Stage
* p < .05, ** p < .01, *** p < .001
Reference group in analysis: a White ethnicity, b T1 low-low trajectory
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