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Abstract

A substantial body of evidence has examined developmental pathways into and out of conduct problems. However, there is a
dearth of research examining whether the same conduct problem pathways are evident in minority ethnic, as in white,
populations. Drawing on the UK Millennium Cohort Study (MCS), a nationally representative longitudinal study of children
born between 2000 and 2002, this study examines differences in group-based trajectories of conduct problems according to
broad categories of ethnicity. Using pathways identified in a prior study (n = 17,206, 49% female, 18% ethnic minority),
including persistently high (8%), childhood-limited (23%), adolescent-onset (13%), and low (56%), significant ethnic
differences were found. As a result, trajectories of conduct problems were identified separately for Asian, black, mixed
ethnicity, and white children. For Asian, black, and mixed ethnicity children, three trajectories were identified: persistently
high, childhood-limited, and low, but not adolescent-onset. Although these pathways have similar labels, their patterns and
shapes seem to differ among the three ethnic groups. For white children, the same four trajectory groups were identified as in
the prior study. Risk factors also differed among the groups according to ethnicity, although a worse child-parent
relationship was a significant predictor of the higher problem trajectories for all ethnic groups. Overall, the findings suggest
that black and minority ethnic children may follow different developmental pathways of conduct problems than white
children, particularly during adolescence, having implications for service use and early intervention.

Keywords

Introduction

Conduct problems refer to behaviours under the conduct-
oppositional spectrum, including those that are defiant,
antisocial, and/or potentially harmful to others such as
lying, stealing, physical aggression, and rule-breaking
(American Psychiatric Association 2013). Research shows
that conduct problems persisting through childhood and
adolescence are a precursor to a wide range of adverse
outcomes, not only in childhood, but throughout the life
course and even extending into succeeding generations (see
Gutman et al. 2018a, for a review). A substantial body of
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evidence has examined developmental pathways of conduct
problems (see Bevilacqua et al. 2017, for a review). How-
ever, there is a dearth of research examining whether the
same heterogeneous conduct problem pathways are evident
in black and minority ethnic, as in white, children. Such an
investigation, using population-based samples representing
a wide socio-economic stratum, is essential in tailoring
evidence-based and culturally-appropriate interventions.
Using group-based trajectories of conduct problems from
ages 3 to 14 years previously identified in the UK Millen-
nium Cohort Study (MCS) (Gutman et al. 2019), this study
aims to fill this gap by examining ethnic differences in these
heterogeneous trajectories and their early risk factors.

Developmental Trajectories of Conduct Problems
Developmental taxonomy theory has enlightened our

understanding of the mechanisms underlying the emergence
and continuity of conduct problems in childhood and
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adolescence. Moffitt (1993) identified two pathways of
conduct problems based on age of onset and developmental
course; differentiating between life-course, persistent and
adolescent-limited conduct problems. Those following a
life-course, persistent pathway (5 to 10%) show persistent
and high levels of conduct problems from early childhood
(i.e., before age 10) through childhood, exhibiting antisocial
behaviour through adolescence and into adulthood (Broidy
et al. 2003).

Adolescent conduct problems (15 to 30%), on the other
hand, appear primarily from ages 10 to 17 (Moffitt 2006).
Those on this trajectory are considered to be rebellious
teenagers, who mature out of their antisocial behaviour in
preparation for adulthood; this pathway has thus been
labelled “adolescent-limited” (Moffitt 2006; Odgers et al.
2008). However, research has shown that adolescent con-
duct problems are not necessarily restricted to adolescence
(Kretschmer et al. 2014; Sentse et al. 2017). Therefore, the
term ‘“adolescent-limited” may be misleading and rather
should be referred to as “adolescent-onset” (Gutman et al.
2019; Sentse et al. 2017).

In addition to the life-course and adolescent-limited tra-
jectories, advances in statistical modelling has enabled the
identification of another pathway: childhood-limited or
early-onset, desisting conduct problems. This group begins
with high levels of conduct problems, which decrease in
later childhood, often resembling the low group by ado-
lescence (Odgers et al. 2008). Numerous studies utilising
different age ranges, populations, and measures have sup-
ported the identification of these four conduct problem
trajectories: persistent, adolescent-onset, childhood-limited,
and low (see Bevilacqua et al. 2017, for a review).

Ethnic Differences in Conduct Problem Trajectories

Studies in both the US and UK have shown ethnic variation
in the prevalence of conduct problems (Cavendish et al.
2012; Gutman et al. 2015; Miner and Clarke-Stewart 2008).
In the US, research suggests that African American, Asian
American, and Hispanic youth are more likely to be diag-
nosed by clinicians with disruptive behaviour disorder and
conduct-related problems than non-Hispanic, white youth
(Mak and Rosenblatt 2002; Nguyen et al. 2007). In Britain,
however, evidence indicates that most black and minority
ethnic children and adolescents enjoy better or similar
mental health overall compared to white children and ado-
lescents (Goodman et al. 2008; Green et al. 2005), which is
not explained by socio-economic circumstances, family
type, social support, or perceived parenting (Klineberg et al.
2006; Maynard and Harding 2010; Maynard et al. 2007).
Among black and minority ethnic groups, a systematic
review of UK studies showed Indian, black African and
Pakistani children as having an advantage in terms of fewer
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behavioural disorders, while mixed white/Black Caribbean
children show relatively more behavioural problems in
comparison to white children (Goodman et al. 2008).

There may also be age-related trends. Studies in the UK
have found that black and minority ethnic adolescents
generally show fewer mental health problems than white
adolescents (Astell-Burt et al. 2012; Fagg et al. 2006;
Goodman et al. 2010). Evidence from the Millennium
Cohort Study indicates that Indian, Pakistani/Bangladeshi,
and black children appear to have fewer conduct problems
at age 11 than white and mixed ethnicity children (Gutman
et al. 2015). Another study using the Millennium Cohort
Study indicates that children of mixed ethnicity have lower
rates of problematic behaviours than their non-mixed
counterparts at age 3 years, but experience a greater rate
of increase during early adolescence, from ages 7 to 11
years (Zilanawala et al. 2018). According to the authors,
these shifts may be explained by potential conflicts between
personal and social identities that emerge during the ado-
lescent period for children of mixed identity.

When examining group-based trajectories of conduct
problems, some US studies have identified heterogeneous
pathways using ethnically diverse samples (e.g., Alink and
Egeland 2013; Shaw et al. 2012; Xie et al. 2011); however,
these have not assessed ethnic group differences. In the UK,
one study used the Millennium Cohort Study to analyse
ethnic variation in the prevalence of conduct problem tra-
jectories from 3 to 14 years, finding that black and minority
ethnic children were less prevalent in the persistently high
and adolescent-onset conduct problem groups than white
children (Gutman et al. 2019). However, no studies to date
have examined ethnic differences in children’s conduct
problem trajectories in terms of their number, shape, and
rate of change. This is a much-needed step, as we do not
know whether the developmental taxonomy applies equally
among black and minority ethnic as white children. Given
the ethnic diversity of Britain with 21% ethnic minorities
under age 18 (Cabinet Office 2018), the identification of
heterogeneous pathways of conduct problems for black and
minority ethnic children may further inform the under-
standing of ethnic differences in etiology, health inequal-
ities, service use, and whom and when to target for early
intervention.

Early Risks of Conduct Problem Trajectories

Risk factors have also been shown to differentiate pathways
of conduct problems, each involving distinct combinations
of factors (Frick 2012). This study focuses on the earliest
precursors that may distinguish children following high
conduct problem trajectories from those on a low problem
pathway. Research suggests that early socio-economic dis-
advantage is a risk factor for high conduct problem
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trajectories, no matter the age of onset (Barker and
Maughan 2009; Gutman et al. 2019). In addition, those on
high conduct problem trajectories often live in households
characterised by family instability, financial hardship, and
harsh, negative parenting in comparison to the low conduct
problem group (Frick and Viding 2009; Shaw 2013). The
high conduct problem pathways have also been associated
with a greater likelihood of being born to a teenage mother
and growing up in a single-parent family (Barker and
Maughan 2009; Gutman et al. 2018b, 2019). The persis-
tently high group, in particular, has been found to have the
highest levels of risk in early childhood, particularly socio-
economic disadvantage, while the childhood-limited and
adolescent-onset groups show intermediate levels of risk,
with earlier risks more likely for the childhood-limited
group and later risks emerging for the adolescent-onset
group (Gutman et al. 2019). Although evidence indicates
that some black and minority ethnic children are more likely
to live in families facing social inequalities such as low
income (Department for Work and Pensions 2018) and
maternal mental illness (National Health Service 2018)
compared to their white counterparts, there exists almost no
research, examining whether these factors are significant
predictors of heterogeneous conduct problem trajectories
among black and minority ethnic children living in the UK.

Current Study

Using the Millennium Cohort Study, a nationally repre-
sentative sample of children born around the new millen-
nium in the UK, four trajectories of conduct problems from
ages 3 to 14 years (persistently high, childhood-limited,
adolescent-onset, and low) were identified in a prior study
(Gutman et al. 2019). This study aims to (a) assess ethnic
differences in these pathways, (b) identify ethnic-specific
trajectories of conduct problems, and (c) examine early
predictors of these ethnic-specific trajectories. Using broad
categories of ethnicity based on the UK 2011 Census
(Office for National Statistics 2009), this study examines
whether there are statistically significant differences among
the initial values (i.e., intercepts) and rates of change (i.e.,
slopes) of these pathways between Asian and white chil-
dren, black Caribbean/African and white children, and
mixed ethnicity and white children. If statistically sig-
nificant differences emerge, then ethnic-specific trajectories
are identified. Further examined are early markers; those
factors shown to differentiate pathways of conduct pro-
blems in prior studies including socio-economic dis-
advantage; maternal factors such as teen pregnancy and
depressive symptoms; single-parent family; and the child-
parent relationship (Barker and Maughan 2009; Gutman
et al. 2019; Frick and Viding 2009; Shaw 2013).

Given the dearth of research examining ethnic differ-
ences among conduct problem trajectories and their early
predictors, no firm hypotheses are offered. However, it is
possible that some pathways may be identified for one
ethnic group, but not for the other. Despite the importance
of estimating ethnic-specific trajectories if statistically sig-
nificant differences are found, it is possible to identify
groups which are not clinically meaningful. For example, a
high problem trajectory group of black and minority ethnic
children may be identified that has relatively lower levels of
conduct problems compared to a high problem group of
white children. To remedy this, clinically meaningful age
cut-offs based on national norms from England are used,
which have been shown to predict strongly later conduct
disorder diagnoses (Goodman et al. 2000).

Method
Study Sample

MCS is a nationwide multi-purpose longitudinal study fol-
lowing children born in all four countries of the UK
between September 2000 and January 2002 (Joshi and
Fitzsimons 2016). The survey has a complex clustered and
disproportionately stratified design. The clusters were
electoral wards, and the strata oversampled the three smaller
countries of the UK (to allow for analysis within them),
wards with high child poverty in all four countries, and
wards with high minority ethnic populations in England.
Within a ward, all children born in the target period were
eligible, regardless of birth order. Data are so far available
from six sweeps of interviews with the families. The first
survey, MCSI1 (child age 9 months) was in the field mainly
in 2001, MCS2 (age 3 years) mainly during 2004, MCS3
(age 5 years) mainly during 2006, and MCS4 (age 7 years)
mainly during 2008. MCS5 (age 11 years) collected data
mainly in 2012 when the cohort children were in their last
year of primary school. MCS6 (age 14 years) collected data
mainly in 2015 when they were in secondary school. The
main informants were overwhelmingly the natural mothers
(99% at MCS1, 96% by MCSS).

The number of families who have been interviewed at
least once is 19,244, including 692 families in England who
were not recruited until MCS2. If these cases are counted,
the initial response rate was 71%. In this study, the sample
included one child per family, excluding children who were
the second or third in sets of twins and triplets. This study
included 17,206 children with data on parent-reported
conduct problems in two or more surveys from MCS2 to
MCS6. For the most part, the 2,037 children excluded from
this study due to missing data belonged to families who
were non-responsive after MCS1. These non-responsive
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families were more likely to be teenage and single parents,
have lower household income and education, and live in
social housing compared to the responsive families. Black
and ethnic minorities were more likely to be missing than
white respondents. The MCS survey team has developed
attrition weights to correct for biases due to non-response,
alongside the sample weights which take into account the
complex sample design (Hansen 2014, 18-22).

Ethnic categories were constructed using mother’s
reports of the child’s ethnicity at MCS1 and MCS2 and
were based on the UK 2011 Census categories (Office of
National Statistics 2009), including 82% white; 10.5%
Asian (2.5% Indian, 5% Pakistani, 2% Bangladeshi, 1%
other Asian), 4% black (1.5% black Caribbean, 2% black
African, 1% other black), 3% mixed ethnicity, and 0.5%
other ethnicities.

Measures
Conduct problems

This was measured using the Strengths and Difficulties
Questionnaire (SDQ) (Goodman 1997, 2001), completed by
the mother when the child was 3, 5, 7, 11, and 14 years-old.
In the MCS, construct, convergent, discriminant, and pre-
dictive validity have been established for age 3, 5, and 7
SDQ subscales, showing good internal reliability with
alphas ranging from 0.77 to 0.82 for conduct problems
(Croft et al. 2015). At ages 11 and 14 years, the internal
reliabilities of conduct problems are acceptable, with alphas
of 0.62 and 0.64, respectively. The questionnaire assesses
conduct problems in the past 6 months using five items: (1)
often has temper tantrums or hot tempers; (2) generally
obedient, usually does what adults request; (3) often fights
with other children or bullies them; (4) often lies or cheats;
and (5) steals from home, school or elsewhere. To ensure
that they are clinically meaningful, continuous scores were
converted using SDQ bandings based on externally given
UK norms calculated from a survey population comprised
of children and adolescents aged 5 to 15 (Meltzer et al.
2009), where 10% in that reference sample with the highest
scores were considered to be at high risk of conduct pro-
blems (0 = not high risk; 1 = high risk).

Early predictors

These were measured when the child was 9 months-old,
with the exception of Maternal Depressive Symptoms and
Child-Parent Relationship Scale, which was measured when

the child was 3 years-old.

Single parent families Families headed by a single parent
(1 = single-parent families; 0 = two parents).
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Highest household education The highest educational
level of either the mother or father, where applicable (0 =
no formal qualification; 5 = professional degree).

Family income A measure of net family income was
derived for general use by the survey team (Ketende and
Joshi 2008). This had imputed missing values, adjusted for
family size (equivalized), and for survey weighting, divid-
ing families into five equally sized income bands (1 =
lowest quintile; 5 = highest quintile).

Social housing Families currently renting from local
authorities or housing associations (1 =living in social
housing; 0 = not living in social housing).

Maternal depressive symptoms (alpha—=0.88) A mean
score of mother’s responses to 6 items from the Kessler
Scale (Kessler et al. 2002) was calculated. Items include,
“During the last 30 days, about how often did you feel
hopeless?” and “During the last 30 days, about how often
did you feel that everything was an effort?” (1 = none of the
time; 5 = all of the time).

Child-parent relationship scale (CPRS) Short Form (alpha
=0.90) was used to calculate a mean score of mother’s
responses to 15 items about the child-parent relationship
(Pianta 1995). The CPRS includes statements, such as: “My
child will seek comfort with me” and “My child and I
always seem to be struggling with each other” (reversed) (1
= definitely does not apply; 5 = definitely applies). The
items measure the mother’s positive feelings and beliefs
about her relationship with her child and about the child’s
behaviour toward her.

Statistical Analyses

Group-based trajectory analysis in STATA TRAJ (Jones and
Nagin 2013) was used to model trajectories as a function of
each child’s age measured in months at each interview.
Group-based trajectory modelling is a specialised form of
finite mixture modelling (see Nagin 2005; Nagin and Odgers
2010). Full Information Maximum Likelihood (FIML) esti-
mated the model parameters, thereby including every case
with at least two maternal ratings (Schafer and Graham
2002). Binary logit distribution was specified as conduct
problems is a dichotomous outcome. To establish the best
fitting solution, a range of fit indicators were examined
including the lowest absolute Bayesian Information Criter-
ion (BIC), the average posterior probability of group mem-
bership (0.70 being acceptable), a close correspondence
between the estimated probability of group membership, and
the proportion assigned to that group based on the posterior
probability of group membership (Nagin 2005).
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Using the four-group, cubic model previously identi-
fied, ethnic differences in the intercept and slopes of the
low (56%), persistently high (8%), childhood-limited
(23%), and adolescent-onset (13%) trajectories were
examined. Separate models were run to test for ethnic
differences between Asian and white children, black and
white children, and mixed ethnicity and white children
using ethnicity (intercept), time-varying ethnicity by age
(linear slope), and time-varying ethnicity by age-squared
(quadratic) as covariates (Jones and Nagin 2013). The
other ethnicity group was not tested due to a small n.
Group differences in the cubic slope were also not tested
due to limited degrees of freedom. In the case of sig-

Table 1 Ethnic differences among conduct problems and early predictors

nificant ethnic differences, separate models for each eth-
nic group were run.

In order to account for the complex clustered and stra-
tified survey design of MCS, svy in STATA was used in the
following stages of the analyses. First, the proportions and
standard deviations of the early predictors and conduct
problems by ethnic group were assessed (see Table 1).
Second, using subgroup analysis, the proportions and
standard deviations of the early predictors by trajectory
group were examined (see Tables 2-5). For both of these
steps, univariate regressions were run followed by post-hoc
tests to compare all possible pairwise differences among the
groups using the Bonferroni correction.

Asian Children Black Children Mixed Children White Children F-test
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Measures
Conduct problems-age 3 0.22 (0.53) 0.16 (0.43) 0.20 (0.39) 0.18 (0.38) F (4, 14691)=2.23
Conduct problems-age 5 0.11 (0.41) 0.08 (0.34) 0.10 (0.30) 0.09 (0.28) F (4, 14654)=1.16
Conduct problems-age 7 0.09 (0.37) 0.09 (0.35) 0.11 (0.31) 0.09 (0.28) F (4, 13384)=1.36
Conduct problems-age 11 0.06 (0.31)* 0.07 (0.30)® 0.09 (0.29)® 0.10 (0.29) F (4, 12720) = 3.94%*
Conduct problems-age 14 0.09 (0.37) 0.09 (0.34) 0.11 (0.30) 0.10 (0.29) F (4, 11260) =0.27
Early predictors
Household highest education 2.85 (1.89)* 3.22 (1.59)° 3.23 (1.21)° 3.16 (1.10)° F (4, 14762) = 8.50%%*%*
Family income 2.26 (1.62)* 2.41 (1.72)* 2.87 (1.53)° 3.17 (1.34)° F (4, 16446) = 123.06***
Social housing 0.17 (0.49)* 0.62 (0.58)" 0.36 (0.47)° 0.20 (0.39)* F (4, 16461) = 77.50%**
Single-parent household 0.07 (0.32)* 0.41 (0.59) 0.26 (0.43)° 0.12 (0.32)¢ F (4, 16485) = 60.64%**
Teenage mother 0.04 (0.24)* 0.05 (0.25)® 0.08 (0.26)° 0.07 (0.25)° F (4, 17096) = 11.77***
Maternal depressive symptoms  4.19 (5.46) 3.68 (4.98)® 3.48 (3.75)® 3.08 (3.45) F (4, 13503) = 10.76%**
Child-parent relationship 4.32 (0.64)* 4.49 (0.50) 4.43 (0.46)° 4.42 (0.45)° F (4, 13719) =7.63%%**

Post-hoc analyses using Bonferroni’s method identified significant pairwise comparisons (p < 0.05) between groups, shown when group means do

not share any similar superscripts
*p < 0.05; *#p <0.01; ***p <0.001

Table 2 Mean differences in gender and early predictors by trajectory group for Asian children

Trajectory Group F-test
Variables Low Childhood-Limited Persistent

Mean SD Mean SD Mean SD
Male 0.49 0.50 0.54 0.50 0.57 0.52 F (2, 1618)=1.65
Household highest education 2.94% 1.48 2.61° 1.48 2.43° 1.45 F (2, 1228) =5.22%%*
Family income 2.32% 1.28 2.14% 1.21 1.84° 1.00 F (2, 1601) = 10.50%**
Social housing 0.16 0.37 0.22 0.42 0.18 0.40 F (2,1607)=1.52
Single-parent 0.06 0.24 0.07 0.25 0.12 0.34 F (2,1618)=1.77
Teenage mother 0.03 0.18 0.05 0.22 0.05 0.24 F (2,1729)=1.23
Maternal depressive symptoms 3.73* 4.04 5.37° 4.80 6.65" 5.08 F (2, 762) = 14.07%%%*
Child-parent relationship 443 0.44 4.03° 0.47 3.82° 0.57 F (2, 774) =44.53%**

Post-hoc analyses using Bonferroni’s method identified significant pairwise comparisons (p < 0.05) between groups, shown when group means do

not share any similar superscripts
*p <0.05; **p <0.01; ***p <0.001
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Table 3 Mean differences in gender and early predictors by trajectory group for black children

Trajectory Group F-test
Variables Low Childhood-Limited Persistent

Mean SD Mean SD Mean SD
Male 0.48" 0.50 0.66° 0.47 0.79° 0.40 F (2, 564) = 7.76%+*
Household highest education 3.30 1.62 2.89 1.44 2.89 1.40 F (2,433)=1.74
Family income 2.49 1.44 2.14 1.44 2.03 1.36 F (2,562)=1.95
Social housing 0.60 0.49 0.73 0.44 0.69 0.45 F (2,562)=194
Single-parent 0.39 0.49 0.48 0.50 0.58 0.48 F (2,564)=247
Teenage mother 0.04 0.20 0.05 0.22 0.07 0.24 F (2,617)=0.21
Maternal depressive symptoms 3.09* 3.65 5.64° 5.24 5.51° 5.07 F (2, 334) =4.90%*
Child-parent relationship 4.59% 0.67 423> 0.42 4.04° 0.52 F (2, 344) = 19.5]#*:*

Post-hoc analyses using Bonferroni’s method identified significant pairwise comparisons (p < 0.05) between groups, shown when group means do
not share any similar superscripts

*p <0.05; **p <0.01; ***¥p <0.001

Table 4 Mean differences in gender and early predictors by trajectory group for mixed ethnicity children

Trajectory Group F-test
Variables Low Childhood-Limited Persistent

Mean SD Mean SD Mean SD
Male 0.45% 0.50 0.74° 0.44 0.57%® 0.50 F (2, 478) =17.81%%%*
Household highest education 3.15% 1.62 2.65% 1.43 221° 1.07 F (2, 420) = 8.88%#%**
Family income 2.62% 1.52 2.13% 1.37 1.70° 1.05 F (2, 477) = 8.29%%%*
Social housing 0.39* 0.49 0.54% 0.50 0.76° 0.43 F (2, 477) = 10.92%**
Single-parent 0.28% 0.45 0.53 0.50 0.51° 0.51 F (2, 478) =9.57*%%*
Teenage mother 0.08 0.28 0.15 0.36 0.18 0.38 F (2,514)=2.71
Maternal depressive symptoms 3.63 3.87 5.03 4.75 4.12 5.70 F (2,375)=1.95
Child-parent relationship 447 0.44 4.08° 0.44 4.03° 0.58 F (2, 344) = 22.33%%**

Post-hoc analyses using Bonferroni’s method identified significant pairwise comparisons (p < 0.05) between groups, shown when group means do
not share any similar superscripts

#p <0.05; *p<0.01; ***p <0.001

Table 5 Mean differences in gender and early predictors by trajectory group for white children

Trajectory Group F-test
Variables Low Childhood-Limited Adolescent-onset Persistent

Mean SD Mean SD Mean SD Mean SD
Male 0.49° 0.49 0.54° 0.51 0.56 .50 0.61°¢ 0.51 F (3, 13726) = 17.22%%**
Household highest education 3.27% 1.09 2,93 1.17 2.87° 1.15 2.55° 1.19 F (3, 12596) = 99.56%%*
Family income 3.37° 1.32 2.79° 1.42 2.75° 1.41 2.21¢ 1.31 F (3, 13706) = 223.82%**
Social housing 0.15* 0.36 0.29° 0.47 0.38° 0.48 0.46° 0.52 F (3, 13713) = 138.98***
Single-parent 0.10* 0.29 0.17° 0.39 0.16° 0.37 0.28° 0.47 F (3, 13726) = 55.70%%*
Teenage mother 0.05° 0.22 0.10° 0.30 0.10° 0.31 0.16° 0.38 F (3, 14121) = 35.05%%**
Maternal depressive symptoms 2.54* 291 433" 4.32 4,03° 4.07 5.55¢ 5.37 F (3,11977) = 148.23***
Child-parent relationship 4.55° 0.38 4.08° 0.36 4.28° 0.48 3.90¢ 0.50 F (3, 12161) = 695.77%%*

Post-hoc analyses using Bonferroni’s method identified significant pairwise comparisons (p < 0.05) between groups, shown when group means do
not share any similar superscripts
*p <0.05; ##p <0.01; ***p <0.001
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Results

Ethnic Differences in Conduct Problems and Early
Predictors

Table 1 presents the means and standard deviations of all
variables shown according to the child’s ethnicity. The
results show that white children had a higher probability of
clinically meaningful conduct problems at age 11 compared
to Asian children. Asian children had lower household
education than black, mixed ethnic, and white children;
Asian, black, and mixed ethnic children had lower family
income than white children. Black children had the highest
rate of living in social housing and with single-parent
families compared to the other groups. Mothers of Asian
children reported more depressive symptoms than white
mothers and the least positive child-parent relationship of
all the groups.

Trajectories of Conduct Problems

Significant differences were found between Asian and white
children and between black and white children in the
adolescent-onset group only. White children showed a lower
intercept with a greater linear rate of change in comparison
to the Asian and black children, and a lower quadratic slope
compared to the black children only. The model testing
differences between mixed ethnicity and white children was
nonsymmetric or highly singular. In the next step, group-
based trajectory analysis was run separately for the Asian,
black, mixed ethnicity, and white children.

For Asian children, the three-group, cubic model fit the
data best (N =5973). The three-group, quadratic model and
four and five-group models showed high estimates and/or
were non-symmetric. The mean posterior probability scores
ranged from 0.70 to 0.83 for the three-group, quadratic
model, with a mean of 0.75, indicating that most fit their
assigned trajectory well. Figure 1 depicts the probability of
clinically relevant conduct problems for the three trajectory
groups of Asian children from ages 3 to 14 years, along
with the estimated proportion in each group. The predicted
and observed means were similar, indicating a good fit of
the model. The low problem group (61.1%) displayed a
slightly raised probability of 0.10 at age 3 which then was
near zero from age 5, with a slight increase to 0.10 at age
14. There was a childhood-limited group (24.6%), which
followed a probability of close to 0.40 at age 3 years, which
steadily decreased to near zero by age 11. In a persistently
high group, 14.3% showed a relatively high probability of
close to 0.60 at age 3, which then dropped to around 0.40
from ages 5 to 14 years.

For black children, the final model meeting the selection
criteria included three-group, quadratic trajectories (N =
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2033). The BIC score for the three-group, quadratic model
(—636.82) was better than for the three-group, cubic model
(—647.37). The four and five-group models showed high
estimates and/or were non-symmetric. The mean posterior
probability scores ranged from 0.73 to 0.83 for the three-
group trajectory model, with a mean of 0.79, indicating that
most children fit their assigned trajectory well. Figure 2
depicts the probability of clinically relevant conduct pro-
blems for the three trajectory groups of black children from
ages 3 to 14, along with the estimated percentage in each
group. The predicted and observed means were similar,
indicating a good fit of the model. The low problem group
(67.8%) displayed a near zero probability of conduct pro-
blems from ages 3 to 14. There was a childhood-limited
group (24.6%), which followed a probability of close to
0.60 at age 3 years, declining to around 0.10 from ages 7 to
11 years, with a slight increase to 0.20 at age 14. A per-
sistently high group (7.6%) showed an increase from 0.40 at
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children from ages 3 to 14 years Shown are estimated trajectories
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age 3 to above 0.60 from ages 7 to 11 years, with a decline
to about 0.40 at age 14.

For the mixed ethnicity children, the final model meeting
the selection criteria included three-group, quadratic tra-
jectories (n=1905). The BIC score for the three-group,
quadratic model (—735.60) was better than the four-group,
quadratic model (—748.01). The cubic and five-group
models showed a false or singular convergence. The mean
posterior probability scores ranged from 0.75 to 0.90 for the
three-group, quadratic trajectory model, with a mean of
0.80, indicating that most children fit their assigned trajec-
tory well. Figure 3 depicts the probability of clinically
relevant conduct problems for the three trajectory groups of
mixed ethnicity children from ages 3 to 14, along with the
estimated percentage in each group. The predicted and
observed means were similar, indicating a good fit of the
model. The low problem group (75.7%) had close to 0.20
probability at age 3, which then fell to a near zero prob-
ability of conduct problems from ages 5 to 14. There was a
childhood-limited group (15.9%), which showed a prob-
ability of close to 0.60 at age 3 years, followed by a steady
decline falling to below 0.20 at age 14. A persistently high
group (8.3%) showed a moderate probability of about 0.50
from ages 3 to 5 years, then increased steadily to almost 1.0
by age 14.

For white children, the final model meeting the selection
criteria included four-group, cubic trajectories (n = 56511).
The BIC score for the four-group, cubic model (—18213.21)
was better than the four-group, quadratic model
(—18218.84). The three and five-group models showed high
estimates and/or were non-symmetric. The mean posterior
probability scores ranged from 0.74 to 0.81 for the four-
group trajectory model, with a mean of 0.78, indicating that
most children fit their assigned trajectory well. Figure 4
depicts the probability of clinically relevant conduct
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Fig. 4 Trajectory groups of conduct problems for white children from
ages 3 to 14 years Shown are estimated trajectories (lines), observed
group means at each age (markers) and estimated group percentages

problems for the four trajectory groups of white children
from ages 3 to 14, along with the estimated percentage in
each group. The predicted and observed values were simi-
lar, indicating a good fit of the model. The low problem
group (57.5%) showed an almost zero probability from ages
3 to 14 years. There was a childhood-limited group
(21.6%), which displayed a high probability at age 3 years
(close to 0.50) that declined sharply at age 5, steadily falling
from age 7 and reaching a zero probability by age 14. There
also was an adolescent-onset group (13.3%) showing a
moderate probability of 0.30 at age 3, decreasing to below
0.20 from ages 5 to 7 then gradually increasing to near 0.50
by age 14. The persistently high group (7.5%) displayed a
high probability from ages 3 to 11 years (around 0.70), with
a slight dip to 0.60 at age 14.

Early Predictors of Conduct Problem Trajectories

Tables 2-5 present the proportions and SD of gender and
the early predictors by trajectory group for the Asian, black,
mixed ethnicity, and white children, respectively. Super-
scripts reflect post-hoc analyses, where all possible pairwise
differences among the groups were compared. For the Asian
children (see Table 2), the persistently high group were
more likely to live in households with lower levels of
education and income compared to children on the low
pathway. Mothers of children on the persistently high and
childhood-limited pathways reported more depressive
symptoms and less positive child-parent relationships than
mothers of children following the low trajectory. Several
factors, including gender, social housing, single-parent
family, and teenage mothers, did not differentiate the
pathways among the Asian children.

For the black children (see Table 3), those following the
persistently high and childhood-limited pathways were
more likely to be male, have mothers with more depressive
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symptoms, and experience less positive child-parent rela-
tionships compared to children on the low pathway. Highest
household education, family income, social housing, single-
headed family, and teenage mothers did not differentiate the
pathways among the black children.

For the mixed ethnicity children (see Table 4), those
following the persistently high pathway experienced more
social disadvantage, in terms of lower household education
and family income and higher levels of living in social
housing, than children on the low pathway. Children on the
childhood-limited and persistently high trajectories were
more likely to live in single parent families and experience
less positive child-parent relationships than those in the low
group. The childhood-limited pathway was distinguished
from both the low and persistently high groups as having
the highest percentage of boys. Teenage mothers and
maternal depressive symptoms did not differentiate the
pathways among the black children.

For the white children (see Table 5), all of the early
markers differentiated the high problem groups from the
low group. White children following the childhood-limited
and adolescent-onset groups had intermediate levels of
most early markers between the low and persistently high
groups except for the child-parent relationship, with
mothers of children on the childhood-limited pathway
reporting a less positive child-parent relationship than
mothers of children on the adolescent-onset pathway.
White children on the persistently high pathway had the
highest levels of risk on all of the early predictors com-
pared to the other groups.

Discussion

A substantial body of evidence has examined develop-
mental pathways into and out of conduct problems. How-
ever, there is a dearth of research assessing whether the
same conduct problem pathways are evident in minority
ethnic, as in white, populations. Drawing on the UK Mil-
lennium Cohort Study, a nationally representative long-
itudinal study of children born between 2000 and 2002, this
study examines differences in group-based trajectories of
conduct problems according to broad categories of ethni-
city. Using pathways identified in a prior study, including
persistently  high  (8%), childhood-limited (23%),
adolescent-onset (13%), and low (56%), significant differ-
ences between Asian and white children and black and
white children were found. As a result, trajectories of con-
duct problems were identified separately for Asian, black,
mixed ethnicity, and white children. For Asian, black, and
mixed ethnicity children, three trajectories were identified:
persistently high, childhood-limited, and low, but not
adolescent-onset. Although these pathways have similar

labels, their patterns and shapes seem to differ among the
three ethnic groups. For white children, the same four tra-
jectory groups were identified as in the prior study. Sig-
nificant risk factors also differed among the groups
according to ethnicity, although a less positive child-parent
relationship was a significant predictor of the higher pro-
blem trajectories for all ethnic groups. Overall, the findings
suggest that black and minority ethnic children may follow
different developmental pathways of conduct problems than
white children, particularly during adolescence, having
implications for service use and early intervention.

Conduct Problem Trajectories

A similar proportion of Asian, black, and white children
followed the childhood-limited pathway (around 25%). This
proportion is higher than the mixed ethnicity group at
15.9%, which coincides with other population studies
identifying 12% of Belgian adolescents (Sentse et al. 2017)
and 15% of UK adolescents (Barker and Maughan 2009) as
“childhood-limited”. The shape of this pathway somewhat
differs among the ethnic groups, with the black and white
children reaching below 0.20 by age 5 while the Asian and
mixed ethnicity children reach at or below 0.20 by ages 7
and 11, respectively. What is concerning is the slight rise in
conduct problems shown for the black children in this group
at age 14, suggesting a possible increase in middle to late
adolescence.

For all three ethnic groups, there is a stable pathway of
children who show persistently high levels of conduct
problems from ages 3 to 14 years. Overall, the prevalence
rates for black, mixed ethnicity, and white children are
similar to prior evidence from international community
samples, which show 10% or less of the sample in the
persistently high group (Broidy et al. 2003; C6t€ et al. 2006;
Van Lier and Crijnen 2005). However, the prevalence for
the Asian children at 14.3% is somewhat higher. There are
also differences in the probability of high-risk conduct
problems among ethnic groups: the probability is highest
for Asian children at age 3 and black children from ages 7 to
11, but remains fairly stable for white children from ages 3
to 14. Most concerning is the steady increase shown for the
mixed ethnicity children, reaching near 1.0 by age 14. This
finding supports previous research showing an increased
risk of conduct problems for mixed ethnicity children in
adolescence (Zilanawala et al. 2018). It is possible that this
persistently high but increasing pathway for the mixed
ethnicity children includes a small percentage with adoles-
cent-onset, who are pushing this trajectory upwards in
adolescence. On the other hand, mixed ethnicity children in
this group may show heightened vulnerability in early
childhood, cascading into escalating problems in adoles-
cence. In either case, this group of mixed ethnicity children
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is at high-risk of severe conduct problems by the time they
reach early to middle adolescence.

For the black and minority ethnicity children, what is
missing is the presence of an adolescent-onset group. The
adolescent-onset group did not emerge for either the Asian,
black, or mixed ethnicity children, indicating that there is
not a significant proportion showing low levels in early
childhood with onset of high conduct problems in early to
middle adolescence. In support of previous studies (Barker
and Maughan 2009; Sentse et al. 2017), this study identified
the adolescent-onset pathway for white children, with
13.3% of the sample beginning to display high levels of
conduct problems from early to middle adolescence. Taking
into consideration both the adolescent-onset and persistently
high groups, more than 20% of the white sample have at
least a 0.50 probability of severe conduct problems at age
14; a percentage that is higher than the black and minority
ethnic groups. This coincides with previous findings that
black and minority ethnic adolescents in the UK tend to
have lower scores on SDQ total difficulties, compared to
white adolescents (Fagg et al. 2006, Goodman et al. 2010).
The lower prevalence of severe conduct problems for black
and minority ethnic adolescents may reflect different cul-
tural values and supportive social networks, although fur-
ther research is needed to understand the specific processes.

Early Predictors of Conduct Problem Trajectories

These findings confirm other studies showing that being
male, experiencing social disadvantage, having a teenage
mother, living in a single parent household, having a mother
with depressive symptoms, and having a poor child-parent
relationship are significant risk factors of high conduct
problem trajectories for white children (Barker and
Maughan 2009; Gutman et al. 2019). For both the white and
mixed ethnicity children, the persistently high group
showed the greatest social disadvantage. White children
following this pathway were also distinguished as experi-
encing the most risky early predictors compared to the other
groups; this was not the case for the mixed ethnicity chil-
dren, who showed no significant differences in having
teenage mothers and maternal depressive symptoms. For
both the Asian and black children, having a teenage mother,
living in social housing, and having a single parent did not
distinguish between the high and low problem groups.
Interestingly, this does not seem to be related to the pre-
valence of those risks, as black children were more likely to
live in social housing and with a single parent than white
children, while Asian children had similar rates of living in
social housing but lower rates of living with a single parent
compared to white children. The potential negative effects
of these early markers for black and minority ethnic chil-
dren may be reduced by factors related to family life and
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social support networks, which may buffer their adverse
effects on health outcomes (e.g., Dogra et al. 2013). What is
also noteworthy is the overrepresentation of males in the
higher problem groups for the black children and in the
childhood-limited group for mixed ethnicity children, which
is not present for the Asian children and seems higher in
comparison to the white children. For all ethnic groups,
children in the higher problem trajectories had mothers who
reported a worse child-parent relationship than those in the
low group, highlighting the importance of early parenting
intervention.

Limitations

A number of limitations should be considered. First, this
study is exploratory and further studies should be conducted
to verify its findings, especially with samples from other
countries, using different measures of conduct problems,
and for a longer time frame. Second, ethnicity, conduct
problems, and risk factors were assessed using parent-
reports. This raises the problem of informant and metho-
dical biases and caution is needed when inferring the
meaning and generalizability of the results. Another
potential issue is that children’s ethnic identity may differ
from parents’ reports. Second, respondents were lost
between the first and second surveys, which were over-
represented by black and minority ethnic families. Because
the predictors of attrition are also predictors of child con-
duct problems, this sample is likely to under-represent
children with the most severe difficulties, as well as family
histories with the greatest increase in risk factors. Moreover,
it is possible that these predictors interacted with ethnicity
status, which also was related to attrition, creating a more
complicated pattern of differential attrition. Third, only
early markers were assessed in this study; therefore, other
potentially important factors for children and adolescents
such as the effects of racism were not examined (Astell-Burt
et al. 2012; Wallace et al. 2016). Fourth, this study exam-
ined data only up to age 14 years. Therefore, ethnic dif-
ferences may be due to age-related factors and the black and
minority ethnic sample may show four trajectories, if fol-
lowed through adolescence. A final limitation is that this
study examines black and minority ethnic children in
comparison to white children. This presents the latter group
as the invariant, normative benchmark, masking important
differences in this group such as geographic region
(Goodman et al. 2008). Furthermore, the sample size of the
black and minority ethnic groups limits the conclusions that
can be drawn from these analyses as a result of reduced
statistical power in comparison to the white group. Due to
issues with a smaller sample size, this study focuses on
broad ethnic groups based on the UK 2011 Census, which
ignores differences amongst them. These groups have
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distinct cultural and religious traditions as well as different
migration patterns to the UK, with the primary wave of
migration of Black Caribbeans and Indians to the UK
occurring in the 1950s and 1960s, for Pakistanis the 1960s
and 1970s, Bangladeshis the 1980s, and Black Africans the
1990s. Additional research is needed to understand the
broader social and economic factors that may shape these
trajectories within and between different ethnic groups and
further assess inter-ethnic similarities and differences in
their etiology, developmental course, and later outcomes.

Conclusions

Numerous studies have shown that children tend to follow
one of four developmental trajectories of conduct problems:
persistently high, childhood-limited, adolescent-onset, and
low pathways. Nevertheless, there is a dearth of research
examining whether black and minority ethnic children show
these same four heterogenous pathways, with similar start-
ing points and rates of change across development. With a
nationally representative sample of children born in the new
millennium, this study fills this gap, showing that there does
not seem to be a significant group of black and minority
ethnic children that follow an adolescent-onset pathway.
Thus, the developmental taxonomy may not apply to black
and minority ethnic children in the UK; they are not char-
acterised with a rebellious group of teenagers who engage
in conduct problems beginning in adolescence. Rather, a
significant minority have moderate to high levels of conduct
problems beginning in early childhood and continuing into
adolescence. Particularly concerning is the small group of
mixed ethnicity children who show persistently high and
increasing levels of conduct problems from early childhood
into adolescence. Overall, this study represents a step
towards understanding ethnic differences in the develop-
mental pathways of conduct problems, but further research
exploring a broader range of health and wellbeing contexts
is needed. The importance of addressing this issue reaches
across many different levels, not only to acknowledge that
distinct groups may experience diverse pathways of devel-
opment both within and across health and wellbeing, but
also for the purposes of reducing existing inequalities in the
diagnosis and treatment of mental health problems as well
as designing and targeting early intervention for black and
minority ethnic children.
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