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Abstract

The current study examined multi-trajectories of aggression, hyperactivity/inattention and anxious/depressed problems,
along with associated risk factors for trajectory group membership, using a person-centred approach. The sample included
2,857 children (50.1% males) enrolled in the Chilean Encuesta Longitudinal de la Primera Infancia cohort. Maternal
reports using the Child Behaviour Checklist (CBCL) were completed when children were three, five and eleven years old.
Information on risk/protective factors was collected using maternal reports and standardised assessments when children
were aged three. Group-based multi-trajectory analysis was implemented. Results indicated that a five-group model best
fit the data, with co-occurring symptoms across domains for all groups. Risk factors for membership of groups with the
most elevated risk profiles included child sex, maternal age, single parent status, and maternal education, whilst children’s
receptive language, maternal vocabulary skills, and not having early attendance in the educational system emerged as
protective factors. These identified risk factors may be important targets for future intervention programmes in the Chilean

context.
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Introduction

Accounting for individual variation in externalising and
internalising problems across development, along with
their multifactorial aetiology is essential for advancing
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understanding around the developmental heterogeneity in
childhood psychopathology and developing early interven-
tion strategies (Cicchetti, 2006). A growing body of research
has examined longitudinal trajectories of externalising and
internalising behaviours (Achenbach et al., 2016; Bevilac-
quaetal., 2021; Leban, 2021; Papachristou & Flouri, 2020).
However, much of this work has modelled either external-
ising or internalising trajectories individually, often omit-
ting outcomes for children displaying symptoms across
both domains over time (Caspi & Moffit, 2018; Healy et al.,
2022). The co-occurrence of externalising and internalising
problems in childhood is frequent in both clinical and com-
munity samples (Achenbach et al., 2016; Healy et al., 2022;
Isdahl-Troye et al., 2022; Willner et al., 2016). Compared to
children exhibiting outcomes in a single domain, co-occur-
rence is also associated with greater risk of later maladaptive
outcomes (e.g., mental illness, restriction in daily activities,
social exclusion, delinquency, and suicidality (Dugre et al.,
2019; Duprey et al., 2020; Murray et al., 2022; Winsper et
al., 2020). Therefore, there is a growing need to model joint
trajectories of externalising and internalising behaviours.
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To date, nine studies have modelled joint trajectories of
externalising and internalising problems (Dugre et al., 2019;
Duprey et al., 2020; Fanti & Henrich, 2010; Girard, 2021;
Murray, Eisner, et al., 2020; Nivard et al., 2017; Patalay et
al., 2017; Shi et al., 2020; Winsper et al., 2020). Method-
ological differences notwithstanding, these findings provide
robust evidence for the existence of co-occurring externalis-
ing and internalising problems across development. Most of
these studies identified between four to six developmental
trajectories, with all studies describing both a normative/
low-risk and a high/chronic co-occurring group. Norma-
tive/low-risk trajectories were characterised by initially low
stable or declining co-occurring externalising and internal-
ising symptoms, typically comprising a large majority of the
sampled population (i.e., 32.5-82.3%) (Duprey et al., 2020;
Murray, Eisner, et al., 2020). In contrast, high/chronic co-
occurring trajectories were characterised by moderate or
high stability in both problem domains and denoted a much
smaller percentage of the sampled populations (i.c., 3-7.7%)
(Winsper et al., 2020; Girard, 2021). These two groups have
been identified across studies investigating distinct develop-
mental periods, ranging from early to late childhood (Fanti
& Henrich, 2010; Girard, 2021; Patalay et al., 2017; Win-
sper et al., 2020), childhood to adolescence (Duprey et al.,
2020; Murray, Eisner, et al., 2020; Nivard et al., 2017; Shi et
al., 2020), and across adolescence only (Dugre et al., 2019).

Moreover, several additional trends have been identified
in these studies. For example, externalising behaviours tend
to decrease over time (Dugre et al., 2019; Fanti & Henrich,
2010; Girard, 2021; Murray, Eisner, et al., 2020; Nivard
et al., 2017; Patalay et al., 2017; Shi et al., 2020; Winsper
et al., 2020), particularly after the preschool period (Fanti
& Henrich, 2010; Girard, 2021; Patalay et al., 2017). In
contrast, internalising problems are likely to increase after
the preschool stage (Dugre et al., 2019; Fanti & Henrich,
2010; Girard, 2021; Murray, Eisner, et al., 2020; Nivard et
al., 2017; Patalay et al., 2017; Winsper et al., 2020), with
a higher peak in adolescence (Dugre et al., 2019; Murray,
Eisner, et al., 2020; Nivard et al., 2017). However, there is
mixed evidence for ‘pure’ (i.e., problems that do not co-
occur with others) and co-occurring trajectories of external-
ising and/or internalising behaviours. For example, only two
studies reported a lack of support for ‘pure’ trajectories of
either externalising or internalising behaviours from early
to late childhood (Girard, 2021; Winsper et al., 2020). Con-
versely, two studies identified ‘pure’ externalising trajecto-
ries (Duprey et al., 2020; Shi et al., 2020), three described
‘pure’ internalising trajectories (Dugre et al., 2019; Murray,
Eisner, et al., 2020; Nivard et al., 2017), and two reported
both ‘pure’ externalising and internalising trajectories (Fanti
& Henrich, 2010; Patalay et al., 2017).
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Despite these advances in modelling co-occurring tra-
jectories of externalising and internalising behaviours, all
identified studies have been conducted with European or
North American samples, with no studies examining poten-
tial co-occurring externalising and internalising trajectories
within a South American context. Further, no studies to date
have exclusively focused upon the co-occurrence of aggres-
sion, hyperactivity/inattention (externalising behaviours),
and anxious depressed problems (internalising problems).
These particular behaviours are amongst the most com-
mon childhood mental health difficulties (Egger & Angold,
2006), with population-based prevalence rates estimated at
around 70% for aggression (when including both moder-
ate desisting and high stable groups together) (Coté et al.,
2006), around 21% and 20% for hyperactivity and inat-
tention, respectively (when including elevated trajectories
of hyperactivity or inattention and elevated trajectories of
both) (Vergunst et al., 2019), and approximately 40% for
anxious depressed symptoms (taking together moderate,
high, increasing and decreasing groups) (Shore et al., 2018).

Antecedent factors

Externalising (e.g., aggression and hyperactivity/inatten-
tion) and internalising (e.g., anxious/depressed) behaviours
have been associated with several risks and protective fac-
tors at the perinatal, child, and family levels. For perinatal
factors, postnatal indicators such as low birth weight (Tay-
lor et al., 2015), breastfeeding (Girard et al., 2018; Girard
& Farkas, 2019), and maternal mental health (McAndrew,
2017; Morales et al., 2023) have been associated with off-
spring aggression, hyperactivity/inattention, and anxious
depressed problems. Several potential mechanisms have
been proposed for these associations, including neurode-
velopmental immaturity and structural brain abnormali-
ties at birth (Taylor et al., 2015), alongside psychological
pathways such as maternal sensitivity and attunement to the
infant’s needs (McAndrew, 2017).

With regard to child-level antecedents, sex has been
extensively examined as a significant predictor. Boys are
more likely to persistent higher levels of externalising
behaviours over time (Sentse et al., 2017). Conversely, girls’
internalising symptoms tend to be more elevated initially
and stable during adolescence (Jamnik & Dilalla, 2019;
Morken et al., 2023). Sex differences can be explained via
evolutionary (Archer, 2009) or social role (Chaplin et al.,
2005) perspectives. Although both perspectives attribute
social roles to males and females, such as boys being more
active and girls being more prosocial, these theories differ
regarding the causes of these role distinctions (Tremblay &
Coteé, 2019). Additionally, children’s language skills have
been identified as a factor implicated in higher externalising
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and internalising problems across development. For exam-
ple, studies using clinical samples reported that poorer
language skills in childhood are associated with future
increased anxiety, antisocial and aggressive behaviours
(Beitchman et al., 2001; Conti-Ramsden et al., 2013), while
population cohort samples suggest significant longitudinal
associations between poor language and aggression, albeit
with small effect sizes (Girard et al., 2014).

Concerning family antecedents, several maternal char-
acteristics have been related to children’s externalising and
internalising problems, such as adolescent pregnancy, single
relationship status, and having low educational levels (Alavi
et al., 2017; Farkas et al., 2023; Lee et al., 2020; Nagin &
Tremblay, 2001). Maternal characteristics may cumula-
tively impact upon children’s outcomes given that com-
bined multiple risk factors — rather than single features — are
predictive of children’s behavioural outcomes (Atzaba-
Poria et al., 2004). Furthermore, parental interaction styles
have been associated with later problems in childhood
(Gilliom & Shaw, 2004; Maciver & Girard, 2022), which
may relate to the consecutive effects of attachment styles
on development of self-regulatory skills, precipitating later
mental health problems (Sroufe et al., 1999). Finally, from a
demographic perspective socioeconomic status (SES) is of
importance, whereby children from low-income homes are
more likely to exhibit externalising outcomes (e.g., aggres-
sion, delinquency), and internalising problems (e.g., anxiety
and depression) (Miller & Votruba-Drzal, 2017), although
low SES has been described as more strongly associated
with behavioural than emotional problems (Peverill et al.,
2021). Three models have been described to explain these
associations: family stress, resources and investment, and
cultural pathways (Miller & Votruba-Drzal, 2017). The
first model suggests that economic disadvantage affects
children’s development through family economic stress,
provoking parent psychological distress and impacting
parent-child interactions (Elder, 1977). The second posits
that less investment in materials and experiences that nur-
ture children’s development, such as high-quality child-
care, mental health services, and safe neighbourhoods, can
be a risk factor for displaying later behavioural problems
(Becker, 1991). Lastly, the cultural approach proposes that
the lack of socioeconomic integration and the social isola-
tion of more economically disadvantaged populations fails
to ameliorate maladaptive behaviours that can precipitate
suboptimal child behavioural outcomes (Lareau, 2011).

Chilean context
All previous studies modelling externalising and internalis-

ing trajectories together (Dugre et al., 2019; Duprey et al.,
2020; Fanti & Henrich, 2010; Girard, 2021; Murray, Eisner,

et al., 2020; Nivard et al., 2017; Patalay et al., 2017; Shi
et al., 2020; Winsper et al., 2020), have been conducted in
high-income western countries (i.e., Europe and the USA).
Consequently, these findings may not translate to countries
with different social and economic structures. The impact
of social determinants of mental health on children’s devel-
opmental trajectories may change in different countries as
a function of broader social structural conditions (Farkas et
al., 2023). For example, Chile is a country showing stable
economic progress over the last three decades and is on
track to become a developed economy. Nevertheless, it has
one of the highest Gini scores among OECD countries, with
pronounced inequality levels across the population, with
21% of children living in poverty (Olivier et al., 2018), and
adverse effects on children apparent in several psychologi-
cal and social domains (Garcia & De Oliveira, 2011).
Although current social policies in Chile promote chil-
dren’s mental health and wellbeing (Torres et al., 2018),
several challenges remain for children’s early socioemo-
tional development. The national quality of life and health
survey (ENCAVI, 2006) reported that 30% of Chilean chil-
dren under five years old did not attain expected develop-
mental milestones, with lower-income families reporting
the highest risk for developmental delays. These conclu-
sions are supported by national routine data, whereby prob-
lems in socioemotional development are more prominent
for children in the lowest socioeconomic levels (i.e., 11.8%
of socioemotional problems in the highest income quintile
versus 33.7% in the lowest income; Centro Microdatos
[Microdata Centre], 2012). International comparisons also
showed that prevalence rates of externalising and internalis-
ing problems in Chile are notably higher than other countries
with different socioeconomic conditions. In a comparative
study of 24 countries (Rescorla et al., 2011), Chile had the
poorest indicators for externalising problems and rates for
internalising problems in preschool children were in the
top six countries studied. These results were replicated in a
15-country comparison using caregiver and teacher reports
of children’s behavioural and emotional problems (Rescorla
et al., 2012). Here, the rates of externalising problems in
Chilean resident children were particularly pronounced,
which may be related to differences in social determinants
of mental health specific to each county. For instance, even
if population level social determinants appear to be similar
across populations, individual and societal experiences and
meaning may vary according to their sociocultural back-
grounds, with potential variation in mental health problems
expression (e.g., prevalence rates, severity of symptoms)
(Bornstein, 2010). For example, South American countries
are described as collectivist cultures (Triandis, 2001), which
attribute importance to social hierarchy and embeddedness.
This may consequently impact upon children’s behavioural
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and emotional socialisation experiences and expectations.
Similarly, using a cross-cultural perspective, Farkas and
colleagues (2023) compared the prevalence and aetiology
of emotional problems in preschool children from Chile and
Scotland, concluding that Chilean children displayed higher
emotional problems (i.e., 10.4%) and identifying specific
risk factors relevant for this region only, including low
maternal education and area of the family dwelling. Both
factors are related to lower SES and family adversity, con-
cluding that broader social determinants of mental health
play an important role in the development of children’s
emotional problems. Therefore, this contextually informed
direction offers an alternative approach to data-driven global
mental health research, enabling investigation of potential
divergence in (1) children’s developmental trajectories of
co-occurring externalising and internalising difficulties and
(2) contextual risk and protective factors which may distin-
guish between groups.

Aims & hypotheses

Research modelling longitudinal trajectories of co-occur-
ring aggression, hyperactivity/inattention, and anxious
depressed problems, which are among the most prevalent
problems in childhood, is needed to further our understand-
ing of how these problems may co-occur in presentation
from early to late childhood. Moreover, there is a particu-
larly large need to explore these developmental trajectories
in cohorts from South American countries, given the cur-
rent scarcity of studies from this region and higher observed
prevalence rates. Therefore, the current study had two aims.
First, to examine multi-trajectories of aggression, hyper-
activity/inattention, and anxious depressed problems from
three to eleven years old in a Chilean population to enhance
knowledge around potential differing developmental pre-
sentations and prevalence rates in a South American coun-
try. Second, to identify common versus specific risk and
protective factors for group membership at the perinatal,
child, and family levels. This is the first study to simultane-
ously address these two aims. Supported by previous studies
modelling joint externalising and internalising trajectories
(Dugre et al., 2019; Duprey et al., 2020; Fanti & Henrich,
2010; Girard, 2021; Murray, Eisner, et al., 2020; Nivard et
al.,2017; Patalay et al., 2017; Shi et al., 2020; Winsper et al.,
2020), it was expected that between four and six trajectory
groups would best fit the data, with a modal prediction of a
five-group model. It was anticipated that within the 5 group
model, the following groups would emerge: (i) a low-risk
group (low to no-problems), (ii) a normative group (mod-
erate decreasing aggressive and hyperactivity/inattention
problems after five years old and low but slightly increas-
ing anxious depressed symptoms), (iii) two ‘pure’ groups
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(an elevated decreasing aggressive and hyperactivity/inat-
tention group with no anxious depressed problems, and an
increasing anxious depressed group with no aggressive or
hyperactivity/inattention symptoms), and finally (iv) a high/
chronic group (aggressive and hyperactivity/inattention and
increasing anxious depressed). For the second aim, follow-
ing a cumulative model (Atzaba-Poria et al., 2004), it was
expected that a greater amount of risk factors at the peri-
natal, child, and family levels would be identified in high/
chronic co-occurring group as compared to the normative
group. Moreover, due to the importance of socioeconomic
factors in Chile, it was anticipated that related family vari-
ables (e.g., health provisional system, maternal education)
would be significant risk factors for membership in the high/
chronic co-occurring group.

Methods
Participants

The current study was a secondary analysis of longitudinal
data using the Encuesta Longitudinal de la Primera Infan-
cia (ELPI — Longitudinal Survey of Early Infancy) cohort, a
representative cohort of Chilean families from all regions of
the country, conducted between 2010 and 2017. Data from
waves 1 to 3 were used, modelling outcomes for children
aged three, five and 11 years old. Initial inclusion criteria for
this sample were children between 24 and 47 months old,
when first assessed in 2010 (n=6,034). This age range was
selected because developmental differences are expected by
the second and third years of life (Coté et al., 2006; Egger
& Angold, 2006). Exclusion criteria were: child not living
with their biological mother at the first wave (due to the
requirement of antenatal and postnatal antecedents; 7 =89),
incomplete child behavioural assessment data (since three
complete time points were required to accurately apply a
quadratic polynomial term in the group-based modelling
strategy; n=2,673). To account for data loss, sensitivity
analyses were conducted using all cases that met age inclu-
sion and the biological mother exclusion criteria to ensure
robustness of findings and examine any possible differences
(See Appendix I). Furthermore, as the selected age range
included more than one year of difference between partici-
pants (24—47 months old), there was an age overlap between
waves 1 and 2. This could theoretically bias the time varia-
tion component in trajectory analysis as the same develop-
mental stage would be modelled twice, both in waves 1 and
2. Accordingly, a criterion for age difference between both
waves was generated. Although, it would be advantageous
to have at least a one-year difference between both waves to
ensure differences between developmental stages are more
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apparent, this resulted in a considerably reduced sample size
(i.e., n=1,982). Therefore, a threshold of at least six-months
difference between waves 1 and 2 was selected, including
children aged between 29 and 47 months old in 2010 (i.e.,
n=415 cases lost). Sensitivity analyses were also conducted
using the sample with a one-year difference between waves
1 and 2 (Appendix II).

The final sample included 2,857 families who partici-
pated in all three waves. Demographic characteristics of
the excluded and included cohorts are displayed in Table 1.
These analyses revealed significant differences across sev-
eral perinatal, child, and family antecedents, including for
example an underrepresentation of children not attending the
school system, children whose mothers had higher maternal
depressive symptoms, and children with younger mothers.
Therefore, sampling weights (which were estimated accord-
ing to the probability of selecting the sample) were added to
the trajectory analysis to return the sample distribution back
to the population characteristics, to improve generalisability

Table 1 Demographic characteristics of the entire cohort and the
included sample

Excluded Included P
sample sample
(N=12,318) (N=2,857)
Birth weight (kilos) 3.4(0.5) 3.4(0.5)
Breastfeeding length (months)  12.5(10.0)  14.6 (11.6) <
0.001
Antenatal depression (yes) 1,503 273 (9.9%) <
(12.2%) 0.001
Postnatal depression (yes) 1,716 359 0.038
(14.2%) (12.7%)
Sex (male) 6,254 1,430
(50.8%) (50.1%)
Attendance to educational 7,022 1,398 <
system (no) (57.2%) (48.9%) 0.001
Receptive language (TVIP) 104.3 (16.1) 102.8 <
(14.2) 0.001
Maternal age (21 years or less 2,595 537 0.002
of age) (21.4%) (18.8%)
Single parent (yes) 3,595 806
(29.6%) (28.2%)
Maternal education (primary 2,046 541 0.007
level) (17.0%) (19.2%)
WAIS-III: vocabulary 8.2 (3.6) 7.9 (3.6) 0.005
Region (not central) 3,490 886 0.004
(28.3%) (31.0%)
Provisional health system 10,708 2,467
(public) (88.9%) (88.9%)
HOME responsivity subscale 7.7 (1.8) 7.5(1.9) <
0.001
HOME acceptance subscale 3.5(1.2) 3.5(1.2)

Note: Means and (standard deviations) are presented for gestation
length, breastfeeding length, receptive language, WAIS-III: vocabu-
lary and digit span, HOME: responsivity and acceptance subscales.
Differences between the excluded and included sample were anal-
ysed by using independent samples t-test for continuous variables,
and chi-squared test for categorical variables

of results (For a comprehensive explanation of ELPI’s sam-
pling weights, see Behrman et al. (2010)).

Procedure

Ethical approval for the ELPI cohort was granted by the
Microdata Centre of the University of Chile (Centro Micro-
datos, Universidad de Chile) with written consent collected
from caregivers and children aged seven or above before
all data collection. Additional ethical approval was granted
from the University of Edinburgh School of Health and
Social Science Research Ethics Committee to conduct this
study in January 2021. Data collection was divided into
two stages: the socio-demographic interview stage and
the assessment stage. The first contact with the family was
established by the interviewer who conducted the socio-
demographic questionnaire face to face. After the question-
naire was completed, the interviewer arranged another visit
to proceed with the second assessment stage. In this second
visit, a psychologist attended the house of the selected child
and conducted the assessment stage for the child and the
main caregiver (For complete details of ELPI design and
procedures, see Behrman (2010)).

Measures

Children’s aggression, hyperactivity/inattention, and
anxious/depressed symptoms

Children’s aggression, hyperactivity/inattention and anx-
ious/depressed symptoms at approximately three, five, and
11 years old were assessed using maternal reports from the
Child Behaviour Checklist (Achenbach & Rescorla, 2001).
The CBCL is a screening tool assessing multiple behavioural
and emotional difficulties in children aged one-and-a-half to
five years old in the preschool version, and children aged six
to 18 years old in the school-age version. The preschool ver-
sion comprises 99 items classified into seven behavioural
subscales, and the school version includes 112 items organ-
ised into eight behavioural subscales. Both CBCL versions
measure two higher-order factors: internalising (emotion-
ally reactive, anxious/depressed, somatic complaints, and
withdrawn subscales) and externalising (attention prob-
lems, rule-breaking, and aggressive behaviour subscales),
although to account for developmental changes some items
differ across subscale versions. Mothers rated each item
on a three-point Likert scale ranging from 0 (not true) to
2 (very or often true), with higher scores indicating more
problematic behaviours. The Spanish language CBCL has
been previously validated with Chilean samples, report-
ing good psychometric properties with Cronbach’s alpha
coefficients of 0.88 for the internalising and 0.90 for the
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externalising scales (Lecannelier et al., 2014). In the current
study, the preschool and school versions of the CBCL were
administered according to children’s developmental stage at
each wave. Thus, only identical or virtually identical items
across both versions were used in this study to maximise
comparability over time. Eight items were included from
the aggression subscale (‘destroys things belonging to
his family or others’, ‘disobedient’, ‘gets in many fights’,
‘physically attacks people’, ‘your child is stubborn, moody,
irritable’, ‘screams a lot’, ‘temper tantrums or hot-tem-
pered’, ‘demands a lot of attention’). Means and standard
deviations across waves were: Wave 1 M=6.72, SD=3.69;
Wave 2 M=4.88, SD=3.62; Wave 3 M=2.31, SD=2.34.
Three items were included from the attention problems sub-
scale (‘cannot concentrate or pay attention for a long time’,
‘cannot sit still, restless, or hyperactive’, ‘your child moves
quickly from one activity to another/leave unfinished what
begins’) with the following means and standard deviations:
Wave 1 M=3.87, SD=1.57, Wave 2 M=3.26, SD=1.85;
Wave 3 M=1.74, SD=1.57. Four items were included from
the anxious/depressed subscale (‘too fearful or anxious’,
‘self-conscious or easily embarrassed’, ‘your child is too
fearful’, ‘unhappy, sad, or depressed’), with the following
means and standard deviations: Wave 1 M=1.94, SD=1.65;
Wave 2 M=1.79, SD=1.64; Wave 3 M=1.57, SD=1.55.
Combined scores were created for each subscale by sum-
ming item scores (See Appendices III & IV for Inter-item
and subscale correlations at ages three, five and 11).

Antecedent factors

When children were three years old, mothers gave retro-
spective reports on perinatal and birth outcomes, including:
birth weight (kilos), breastfeeding length (months), antena-
tal depression (yes/no), postnatal depression (yes/no). Child
characteristics included: sex (male/female) and attendance
at any educational system level (yes/no). Family ante-
cedents included: maternal age at the birth of the selected
child (< 21 years; yes/no), marital status (single/not single),
maximum educational level primary school or less (yes/no),
region (central/not central), and provisional health system
(public/private; acting as a proxy for economic status given
that private health access in Chile is associated with higher
economic status and the public system with a lower family
income; Becerril-Montekio et al., 2011). Standardised mea-
sures were used to assess children’s receptive language with
the Spanish version of the Peabody Picture Vocabulary Test
(TVIP: Test de Vocabulario en Imdagenes Peabody; Dunn &
Dunn, 1986), which has been adapted with Chilean samples,
demonstrating very high internal consistency (K-R=0.98)
(Strasser et al., 2010). Maternal 1Q was assessed using the
vocabulary subscale of the Wechsler Intelligence Adult
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Scale 3rd version (WAIS-III) (Wechsler, 1981); adapted
for use with Chilean samples (Hermosilla, 1982). Finally,
at assessment ELPI research assistants completed the infant
version of the Home Observation for Measurement of the
Environment (HOME) (Bradley & Caldwell, 1984) using
the responsivity (i.e., quality of verbal and physical reac-
tions towards the child during the interview) and acceptance
(i.e., reactions towards child misbehaviour) subscales.

Statistical analysis

As only some items from the CBCL were used, a three-
factor confirmatory factor analysis was conducted to assess
model fit. The Chi-square test is commonly used to assess
the global fit of the model, although this value is usually
significant in large sample sizes. Therefore, alternative fit
measures including the root mean square error of approxi-
mation (RMSEA), the root mean square residual (SRMR),
and the comparative fit index (CFI) were also used to assess
model fit. Model fit indices showed that the proposed three-
factor model provided a good fit to the data across all ages,
indicating discriminant validity. Model fit indices, model
specification, identification, and estimation are reported in
Appendix V.

A person-centred approach was used to examine multi-
trajectories of aggression, hyperactivity/inattention, and
anxious/depressed problems. Variable-centred approaches
have commonly been used to understand normative devel-
opmental change (Laursen & Hoff, 2006) since they assume
that the population has common patterns of change over
time (e.g., vocabulary development). This approach aims to
report the average trajectories of normative development,
recognising factors that predict variation from that average
trajectory (Laursen & Hoff, 2006). On the other hand, the
person-centred approach aims to model trajectory clusters
within the population and detect variables that discriminate
between these groups. This model works on the assump-
tion that the population can be approximated by different
groups and patterns of change over time, identifying clus-
ters of people who function similarly at some level and in
a distinctive way as compared to other people at the same
level (Magnusson, 2003; Nagin, 2005). Thus, the person-
centred approach is suitable when individuals are expected
to follow diverse patterns of behaviour over time (Laursen
& Hoft, 2006). Consequently, based on the current research
aims — hypothesising that aggression, hyperactivity/inat-
tention, and anxious/depressed problems would show het-
erogeneity across identified trajectories — a person-centred
strategy was selected.

Group-based trajectory modelling was conducted, which
uses finite mixture modelling to account for the heteroge-
neity of developmental trajectories within the population
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Table 2 Comparison of the Bayesian Information Criteria (BIC) for
assessment of model fit

Table 3 Model Fit Criterion of Aggression, Hyperactivity/inattention
and Anxious/depressed multi-trajectories

BIC BIC AIC Entropy

2-group -51784.07 -51759.90  -51694.37 0.736
(N=25,713) (N=2857)

3-group -51506.54 -51471.39  -51376.07 0.701
(N=25,713) (N=2857)

4-group -51340.16 -51294.01 -51168.91 0.686
(N=25,713) (N=2857)

5-group -51122.96 -51065.84 -50910.94 0.722
(N=25,713) (N=2857)

6-group -51176.64 -51108.52  -50923.84 0.724
(N=25,713) (N=2857)

7-group -51007.79 -50928.69 -50714.22 0.702
(N=25,713) (N=2857)

8-group -51069.61 -50979.52  -50735.26 0.827
(N=25,713) (N=2857)

Note: The first column N represents the total number of assessments
used within the estimation of the model across time and participants.
The second column N (smaller N) denotes the actual sample size used
in the trajectories. Both presented BIC scores support the theoreti-
cally correct BIC score (Nagin, 2005). A larger BIC and AIC denotes
better model fit

(Nagin, 2005). More precisely, multi-trajectory modelling
was performed to jointly examine children’s aggression,
hyperactivity/inattention, and anxious/depressed prob-
lems. This model extension allows the modelling of vari-
ous subtypes of behaviours together, specifying an overall
development profile across multiple dimensions (Nagin et
al., 2016). Model selection was conducted in two stages:
(i) determining the number of groups that best fit the data
and (ii) defining the polynomial (i.e., growth) terms of each
group. For the first stage, two to eight group models were
estimated to compare model fit according to each model’s
Bayesian Information Criteria (BIC) and the Akaike Infor-
mation Criterion (AIC). A larger BIC and AIC (i.e., more
positive) is indicative of a better fitting model (Nagin,
2005). The five to seven group models provided the best fit
using the BIC and AIC criteria. However, the largest BIC
statistic change occurred between group 4 and group 5,
whereas there were more minimal changes between groups
5 to 7. This suggests that the main fit improvement occurred
with the five-group model (Table 2). Moreover, inspection
of each model’s graphs indicated that the models with more
groups (i.e., 6 to 8 groups) parsed identified groups into
similar subgroups with lower percentages of participants
and of less theoretical importance. Consequently, consider-
ing the best fit improvement of the BIC and AIC statistics,
coupled with the principle of parsimony, a five-group multi-
trajectory model was selected as best capturing the distinc-
tive features of the data. An additional sensitivity analysis
was conducted to test if results differed using linear growth
trajectories only to determine the number of groups. These
results further supported the five-group selection (Appendix

Trajectory Group n Average Pos- Odds of
terior Prob- Correct
ability of Group Classi-
Membership fication

1 850 85.9 14.4

2 346 73.0 19.6

3 1158 80.2 5.9

4 442 81.9 247

5 61 85.4 268.6

Note: Membership probability greater than 70 and OCC greater than
5 represent good model fit

VI). Next, polynomial terms were fitted in the five-group
multi-trajectory model, starting with quadratic, linear, and
constant terms until each parameter estimate was statisti-
cally significant. Once the multi-trajectory model was
adjusted with polynomial terms, Nagin (2005) suggests
additional criteria to assess the fit of the selected model.
This includes the average posterior probabilities for group
membership by assigned trajectory group (greater than 70)
and odds of correct classification (greater than 5). Both indi-
ces provided additional support in favour of the five-group
multi-trajectory model (See Table 3 for indices of model fit
and Appendix VII for parameter estimates).

After model selection, risk/protective factors measured
at the first time points were entered directly into the multi-
trajectory model estimation to keep the inherent latent struc-
ture of the trajectory groups. Analyses were performed Stata
v17.0, with a statistical threshold of p=0.05. The term sig-
nificance is used in place of statistical significance hereafter.

Results
Group-based multi-trajectories

Five trajectory groups were identified, revealing different
progressions of co-occurring aggression, hyperactivity/
inattention and anxious/depressed problems. Group | (an
estimated 30.3% of the cohort) was characterised by very
low stable anxious/depressed problems and low decreas-
ing aggression and hyperactivity/inattention problems from
three to 11 years old. As preschool children are develop-
mentally expected to display decreasing behavioural prob-
lems at this stage, this first group was labelled ‘normative’.
Group 2 (an estimated 12.5% of the sampled population)
labelled ‘low/moderate-high remitting” was characterised
by low levels of anxious/depressed problems at three years
which decreased steadily until 11 years of age. Both aggres-
sion and hyperactivity/inattention problems started at mod-
erate and high levels respectively and then decreased from
three years onwards. By age 11, aggression, hyperactivity/
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inattention and anxious/depressed problems were virtually
absent. Group 3 was the largest group (an estimated 38.9% of
the cohort) and was labelled ‘low-stable/moderate-decreas-
ing’. In this group, anxious/depressed problems were low
and stable over time, while aggression and hyperactivity/
inattention problems followed a linear declining trajectory
from moderate levels at age three to low levels at age 11. In
contrast to group 2, problems were initially lower and did
not cease in late childhood. Moreover, anxious/depressed
symptoms remained stable across time without a decreas-
ing tendency. Group 4 (an estimated 15.9% of children) was
characterised by initial moderate and slightly decreasing
anxious/depressed symptoms and elevated levels of aggres-
sion and hyperactivity/inattention problems that declined
towards late childhood. This group was, therefore, labelled
‘moderate/high decreasing’. Finally, Group 5 (an estimated
2.5% of the sampled population) was characterised by ini-
tial low anxious/depressed symptoms that increased linearly
to moderate levels by age five and continued upwards until
11 years old, while aggression and hyperactivity/inattention
problems were high and stable from early to late childhood.
This group was, therefore, labelled ‘increasing/high-
chronic’. Multi-trajectory groups are displayed in Fig. 1.

Antecedent factors for group membership

Risk and protective factors were modelled within the multi-
trajectory estimation, using the normative trajectory group as
the reference group. At the perinatal level, postnatal mater-
nal depression decreased the likelihood of membership in

Fig. 1 Multi-trajectories of
aggression, hyperactivity/inatten-

tion and anxious/depressed prob- B ® o
lems from three to 11 years old g o ©
5
8 < <
3
.9
g
<

group 2 relative to the normative reference group. No other
perinatal antecedents were not significant for group mem-
bership. At the child level, male sex increased the likelihood
of membership in all groups as compared to the reference
group. Conversely, children with higher receptive language
scores had a decreased likelihood of membership in all
groups as compared to the normative group. Not attending
formal education at age 3 resulted in a decreased likelihood
of membership in the moderate/high decreasing (Group 4)
and in the increasing/high chronic (Group 5) groups. At the
family level, having a young mother (maternal age < 21
years at childbirth) and single parent status increased the
likelihood of membership in the low/moderate-high remit-
ting (Group 2) and the moderate/high decreasing groups
(Group 4). Low maternal educational level (primary school
or less as the highest educational level) increased the likeli-
hood of group membership in the moderate/high decreas-
ing (Group 4) group only. Higher maternal vocabulary
skills decreased children’s likelihood of membership in the
low-stable/moderate-decreasing (Group 3), the moderate/
high decreasing (Group 4), and the increasing/high chronic
(Group 5) groups. Living in a non-central region increased
the likelihood of membership in the low/moderate-high
remitting (Group 2) group only. Finally, higher scores on
the HOME responsivity subscale decreased the likelihood
of membership in the low/moderate-high remitting (Group
2) group. See Table 4.
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Table 4 Multivariable Analysis of Risk Factors by Group Membership

Group 2 Group 3 Group4  Group 5
OR [95% OR [95% OR [95% OR[95%
CI] CI] CI] CI]
Birth weight 1.00 1.00 1.00 1.00
[0.99-1.01] [0.99-1.01] [0.99- [0.99—
1.01] 1.02]
Breastfeeding 1.00 1.00 1.00 1.01
duration [0.98-1.02] [0.99-1.01] [0.99- [0.99—
1.02] 1.04]
Antenatal 1.16 1.07 0.87 1.73
depression (yes) [0.60-2.26] [0.67-1.68] [0.49— [0.71—
1.54] 4.25]
Postnatal 0.47 1.07 0.83 1.60
depression (yes) [0.23-0.96] [0.70-1.64] [0.48— [0.55—
1.44] 4.62]
Child sex 1.81 1.66 1.42 3.89
(male) [1.17-2.80] [1.26-2.19] [1.02- [1.67-
1.99] 9.01]
Child receptive  0.98 0.97 0.97 0.96
language [0.96-0.98] [0.96-0.98] [0.96— [0.92—
0.98] 0.99]
Child atten- 0.80 0.78 0.54 0.43
dance in educa- [0.54-1.21] [0.59-1.02] [0.39- [0.22—
tion (no) 0.76] 0.86]
Maternal 2.11 1.44 1.87 0.76
age <21 years [1.31-3.39] [0.99-2.11] [1.24- [0.23—
2.83] 2.49]
Single parent 1.83 1.36 1.67 1.40
(yes) [1.12-2.98] [0.99-1.87] [1.16— [0.67—
2.40] 2.95]
Maternal educa- 1.47 1.09 1.57 2.18
tion (Sprimary [0.88-2.47] [0.75-1.59] [1.01- [0.88—
level) 2.45] 5.41]
WAIS-III: 0.97 0.95 0.92 0.88
vocabulary [0.91-1.04] [0.91-0.99] [0.88- [0.78—
0.97] 0.99]
Region (not 1.54 1.04 0.88 0.68
central) [1.01-2.37] [0.77-1.40] [0.59- [0.29—
1.29] 1.61]
Provisional 1.45 0.84 1.41 0.92
health system [0.75-2.80] [0.57-1.25] [0.81- [0.29—
(public) 2.46] 2.94]
HOME: respon- 0.89 1.01 0.92 1.05
sivity subscale  [0.80-0.99] [0.92-1.10] [0.84— [0.84—
1.01] 1.30]
HOME: accep- 1.20 0.96 0.95 0.80
tance subscale  [0.97-1.50] [0.84-1.09] [0.83— [0.62—
1.09] 1.03]

Note: Significant results at the 0.05 level are in bold. The comparison
group was group 1: normative (n=3850). Group 2 is low/moderate-
high remitting (n=346), Group 3 is low-stable/moderate-decreasing
(n=1158), Group 4 is moderate/high decreasing (n=442), and Group
5 is increasing/high chronic (n=61). Table includes odds ratio pre-
sented along with the [95% confidence interval]

Discussion

The current study contributes to the emerging literature
modelling developmental trajectories of co-occurring exter-
nalising (i.e., aggression and hyperactivity/inattention) and

internalising (i.e., anxious/depressed) problems from early
to late childhood using a group-based multi-trajectory mod-
elling approach, whilst examining common versus specific
risk/protective factors for group membership. Using the
Chilean ELPI cohort, a nationally representative popula-
tion-based cohort, findings indicated that a five-group model
best captured the distinctive trajectory features of the data.
Multi-trajectory analysis revealed developmental heteroge-
neity in the population, including one normative group and
four groups with co-occurring externalising and internalis-
ing behavioural problems. All five groups showed differing
levels of symptom severity and progressions of change over
time, including decreasing, increasing, and stable problems.
No evidence for ‘pure’ externalising or internalising trajec-
tories were found. Moreover, whilst there were two com-
mon antecedents for membership in all groups relative to
the normative group, most risk factors examined were spe-
cific to group membership.

Developmental heterogeneity in multi-trajectories

Findings partially supported the first hypothesis, identify-
ing a five-group model. However, three of the five trajec-
tory groups differed from our hypotheses. First, there was
no support for a low-risk group, as all children displayed
some level of problems in the externalising and internal-
ising domains. This may have been attributable to the age
range of children in the study. Developmental research
suggests that behavioural problems are normative in pre-
school children given the developmental transformations
occurring during this stage (e.g., mobility and autonomy)
(Coté et al., 2006). Meanwhile, at this stage cognitive and
emotional regulation skills are still developing, and this dis-
crepancy may itself cause behavioural problems (Tremblay
et al., 2004). This perspective is consistent with the norma-
tive group, with around 30% of the cohort exhibiting low
stable internalising symptoms and low decreasing external-
ising problems between three and five years old. Notably,
the normative group shows a stable trajectory of anxious/
depressed symptoms, whereas other studies have reported
that internalising problems tend to progressively increase
from early childhood to the school period (Gilliom & Shaw,
2004). However, recent meta-analytic evidence suggests
that >50% of participants showed low or no depressive
symptoms and that only a smaller proportion of participants
in the adolescent period demonstrate increasing trajectories
(Shore et al., 2018). This normative group has been iden-
tified in previous research jointly modelling externalising
and internalising problems at similar age ranges (Fanti &
Henrich, 2010; Girard, 2021; Patalay et al., 2017; Winsper
et al., 2020).
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Second, there was little evidence to support either a
‘pure’ externalising or internalising trajectory group as all
five groups showed problems across aggressive, hyperac-
tivity/inattention and anxious/depressed behaviours. In
previous studies modelling co-occurring problems, only
Girard (2021) and Winsper et al. (2020) also reported the
absence of a ‘pure’ externalising or internalising trajectory
group, whilst others reported only either ‘pure’ internalis-
ing (Dugre et al., 2019; Murray et al., 2020; Nivard et al.,
2017) or ‘pure’ externalising (Duprey et al., 2020; Shi et al.,
2020) trajectories. The absence of a ‘pure’ trajectory group
challenges ‘classical’ models of psychopathology classifica-
tion, which usually describe discrete and mutually exclu-
sive categories of symptoms. There are several possible
explanations for this variation. First, some models suggest
that co-occurrence is a function of measurement overlap,
resulting from the division of one underlying psychopa-
thology construct (‘p-factor’) into separate domains (Caspi
et al.,, 2014). Thus, ‘pure’ externalising or internalising
symptoms are unlikely to appear when measuring different
interrelated domains. However, the current study’s confir-
matory factor analysis supported the proposed three-factor
model (i.e., aggression, hyperactivity/inattention, anxious/
depressed), indicating discriminant validity and suggesting
co-occurrence here was not wholly attributable to measure-
ment overlap. A second explanation is dependency across
behaviours. Developmental cascade studies have shown that
externalising problems can lead to internalising symptoms
through psychosocial difficulties, such as peer rejection and
academic failure (Flouri et al., 2019); and that internalis-
ing symptoms may affect attention, leading to externalising
problems (Vaillancourt et al., 2013). The current study can-
not infer directionality between behavioural problems, but
considering the increasing/high chronic group, it could be
that high and stable levels of aggression and hyperactivity/
inattention lead to increasing anxious/depressed symptoms
across childhood, supporting the assumption that depen-
dency of behaviours contributes to co-occurrence. Future
studies using developmental cascades within the ELPI
cohort may help to explore this further. Lastly, the differ-
entiation hypothesis, suggesting that development evolves
from lack of- to increasing differentiation of behaviours,
may inform the absence of ‘pure’ externalising and inter-
nalising trajectories in childhood (Nottelmann & Jensen,
1995). Here, co-occurrence could reflect a nonspecific
expression of maladjustment; e.g. younger children may be
displaying undifferentiated responses to environmental or
internal stressors that will evolve into specific problems as
they grow up (Nottelmann & Jensen, 1995 While this could
explain why there were no ‘pure’ externalising or internalis-
ing trajectories from early childhood, it was not possible to
directly test this in the current study, given that adolescent
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follow-up (when more differentiated behaviours would be
expected) has not yet been collected in ELPIL.

The presence of low/moderate-high remitting (Group
2), low-stable/moderate-decreasing (Group 3), and moder-
ate/high decreasing (Group 4) groups was somewhat unex-
pected. The low/moderate-high remitting (Group 2) and
low-stable/moderate-decreasing groups (Group 3) started
with similar levels of problems in anxious/depressed and
aggressive behaviours, at low and moderate levels respec-
tively. The trajectory shape of the anxious/depressed
symptoms was linear decreasing in the low/moderate-high
remitting group (Group 2) and stable in the low-stable/mod-
erate-decreasing group (Group 3). Hyperactivity/inattention
problems started high in the low/moderate-high remitting
group (Group 2) and moderate in the low-stable/moderate-
decreasing group (Group 3), following a decreasing shape
in both groups. The moderate/high decreasing group (Group
4) (15.9%) showed initial moderate and slightly decreasing
anxious/depressed symptoms, with high decreasing symp-
toms in the aggression and hyperactivity/inattention prob-
lems that were at a moderate level when children were aged
I1. In similar research, Murray et al. (2020) and Girard
(2021) also used a group-based multi-trajectory approach to
examine internalising and externalising problems, including
ADHD and hyperactivity behaviours, respectively, in Euro-
pean-based cohorts. Both studies reported similar trajec-
tories to the anxious/depressed and aggressive behaviours
described in the current study; however, they identified an
increasing ADHD and hyperactivity trajectory. In contrast,
current results with the ELPI cohort revealed decreasing
trajectories for the hyperactivity/inattention problems, with
the exception of the increasing/high chronic group, which
was high and stable. This difference between these cohorts
and ELPI could be explained by the medicalisation of and
intervention for hyperactivity/inattention problems in Chile.
In 2009, a Chilean public policy aiming to expand access to
regular education for students who required extraordinary
resources incorporated attention and hyperactivity symp-
toms as part of an intervention program (MINEDUC, 2016).
To be part of this intervention, children had to be diagnosed
by a specialised doctor, which subsequently led increased
ADHD diagnosis and use of psychopharmacology in pri-
mary schools. This integration policy and its associated
intervention effect could help explain why hyperactivity/
inattention problems were high at age three but decreased
across the four identified trajectory groups within ELPI,
given the high use of medication and additional supports
offered to young children presenting with symptomology
of ADHD. Future research focusing on timing, intervention
exposure and prescribing could answer whether improve-
ments are attributable to public health and educational poli-
cies in the Chilean context.
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As anticipated, the analysis revealed a high chronic
aggressive and hyperactivity/inattention and increasing
anxious depressed trajectory group, which had the lowest
prevalence rate of all groups (Group 5=2.5%). Levels of
aggression and hyperactivity/inattention started high and
remained stable through the school period. Conversely, anx-
ious/depressed symptoms increased from moderate to high
levels. This result is consistent with previous research with
a similar developmental range, which has also reported a
small group with high stable externalising and increasing
internalising problems across childhood, although these
studies found slightly higher prevalence rates of 3 —7.7%
(Fanti & Henrich, 2010; Girard, 2021; Patalay et al., 2017,
Winsper et al., 2020). The presence of this increasing/high
chronic group supports the position that a small percentage
of children do not show a normative decline in aggression
or hyperactivity/attention problems, following a pathway of
persistent externalising problems through childhood (Coté
et al., 2006; Tremblay et al., 2004).

Antecedent factors for group membership

The study’s second aim was to identify common versus
specific risk/protective factors for group membership at the
perinatal, child, and family levels. Two common factors pre-
dicted membership in all groups relative to the normative
reference group. These antecedents were at the child level
and included children’s sex and receptive language. Rela-
tive to females, boys had 1.81, 1.66, and 1.42 higher odds
of belonging to the low/moderate-high remitting (Group
2), low-stable/moderate-decreasing (Group 3), and moder-
ate/high decreasing (Group 4) groups, respectively. While
the odds ratio was close to four-fold for membership in the
increasing/high-chronic group (Group 5). These findings
are in line with previous joint trajectories research, indicat-
ing that co-occurrence is more frequent amongst boys (Fanti
& Henrich, 2010; Girard, 2021; Murray et al., 2020; Patalay
et al., 2017; Shi et al., 2020). However, in the current study
male sex was a common risk factor for all elevated groups,
whereas in other studies it was found to be a specific risk
factor for elevated groups only (Girard, 2021; Patalay et al.,
2017). Furthermore, results indicate that receptive language
skills were a protective factor for not belonging to groups
with co-occurring symptoms. Specifically, for each point
increase, the odds ratio of group membership decreased
by 2%, 3%, 3%, and 4% for the low/moderate-high remit-
ting (Group 2), low-stable/moderate-decreasing (Group 3),
moderate/high decreasing (Group 4), and increasing/high-
chronic (Group 5) groups, respectively. This finding extends
previous research examining language skills as a significant
factor for externalising problems (Conti-Ramsden et al.,
2013; Girard et al., 2014) by adding its significant effect in

co-occurring symptoms using a population cohort sample.
If children can better express themselves and better under-
stand verbal interactions with others, the likelihood of using
substitute forms of communication (e.g., aggressive behav-
iours) should decline. Additionally, better language skills
can help facilitate emotional identification and regulation,
helping children to modulate and better understand their
emotions, thereby decreasing potential internalising prob-
lems (Hentges et al., 2021).

Four factors were common for some groups only. At the
child level, lack of early attendance in the school system was
protective for belonging to the moderate/high decreasing
(Group 4) and increasing/high-chronic (Group 5) groups.
This was an unexpected finding since early attendance in
educational centres has been described as a protective factor
for both behavioural and emotional problems, with a gradi-
ent effect for low SES (Larose et al., 2021). On the other
hand, the results align with other Chilean studies (Narea et
al., 2022), suggesting that early school attendance is a risk
factor for developing externalising problems. A potential
explanation could be that in the Chilean preschool system,
the teacher-child ratio is more than 20 children per teacher,
resulting in classrooms with large groups of children and
few adults. This could potentially reduce children’s indi-
vidual attention, negatively impacting on children’s school
adjustment and peer interactions, consequently increasing
the risk for behavioural and emotional problems (Narea
et al., 2022). Moreover, at the family level, several mater-
nal characteristics were significant for group membership.
Young maternal age and single parent status were risk fac-
tors for membership in the low/moderate-high remitting
(Group 2) and moderate/high decreasing (Group 4) groups.
These antecedents have been previously reported as signifi-
cant factors for co-occurring externalising and internalising
problems (Girard, 2021). Notably, Groups 2 and 4 exhibited
similar trajectories across the three areas of difficulty (albeit
with higher symptoms in Group 4), while the low-stable/
moderate-decreasing (Group 3) and the increasing/high-
chronic (Group 5) groups presented different longitudinal
presentations with stable or increasing problems instead
of decreasing. Thus, findings suggest that co-occurring
decreasing externalising and internalising trajectories are
more common amongst families with younger mothers
and single parents. Lastly, maternal vocabulary skills were
a protective factor for the low-stable/moderate-decreas-
ing (Group 3), moderate/high decreasing (Group 4), and
increasing/high-chronic (Group 5) groups. For each point
increase in the vocabulary subscale, the odds for member-
ship were reduced by 5%, 8%, and 12% for groups 3, 4, and
5, respectively.

Four factors were specific to group membership, includ-
ing postnatal maternal depression, the HOME responsivity
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subscale, and region for the low/moderate-high remitting
group (Group 2), and maternal education for the moderate/
high decreasing group (Group 4). For the low/moderate-
high remitting group (Group 2), postnatal maternal depres-
sion decreased the likelihood of membership. Depressed
mothers may be exhibiting low sensitivity and attunement
to the baby’s need in the postpartum period (McAndrew,
2017), which could be related to increased co-occurring
externalising and internalising problems but time limited
to the preschool stage only. Moreover, the odds of mem-
bership in the low/moderate-high remitting group (Group
2) decreased by 11% for each point increase in the HOME
responsivity subscale, suggesting that the quality of verbal
and physical reactions towards the child played a protec-
tive role against decreasing co-occurring externalising and
internalising problems in prescool children. This is consis-
tent with previous studies indicating that the home envi-
ronment is associated with less risk for externalising and
internalising problems (Fanti & Henrich, 2010; Gilliom &
Shaw, 2004). Additionally, living in non-central areas of the
country (i.e., south or north regions), increased the likeli-
hood of membership in the low/moderate-high remitting
group (Group 2), suggesting that more remote locations
with poorer social connectedness or less resource access
may increase the risk for children’s problems, albeit in
the preschool period only. Lastly, maternal education had
a larger effect for the moderate/high decreasing (Group 4)
group, suggesting that lower maternal educational levels
are a greater risk for higher-decreasing anxious/depressed,
aggressive, and hyperactivity/inattentive problems. This
association may be explained via lower maternal cognitive
and language skills, which is consistent with results show-
ing a higher risk for co-occurring problems when mothers
have worse vocabulary abilities (Groups 3, 4 and 5). Other
potential mechanisms for this association can be found in
the lower income associated with lower educational levels,
which may result in elevated maternal stress that can impact
children’s development. For instance, a recent Chilean
study tested associations between maternal education and
children’s language and cognitive development, reporting
that maternal stress, depression, and the quality of the home
environment mediated this positive association (Telias et
al., 2022). However, future studies should elucidate the spe-
cific pathways between maternal education and childhood
behavioural and emotional problems.

According to the cumulative model, whereby the more
risk children are exposed to, the more problem behaviours
they will develop (Atzaba-Poria et al., 2004), it was expected
that the high/chronic co-occurring group (Group 5) would
show more risk factors in comparison to other groups. Sur-
prisingly, the low/moderate-high remitting (Group 2) and
moderate/high decreasing (Group 4) groups exhibited more
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associated risk factors than the high/chronic co-occurring
group (Group 5). This result may reflect unobserved risk
or protective factors specific to the increasing/high-chronic
group (Group 5), that we were unable to capture. Notably,
results showed overlap of antecedents common to groups
4 and 5, suggesting that elevated symptoms groups share
similar features at the child and family levels. Additionally,
variables associated with socioeconomic conditions (i.e.,
provisional health system, maternal education) were not
associated with membership likelihood in the increasing/
high-chronic group (Group 5) as was expected. However,
considering the large national evidence emphasising the
importance of broader socioeconomic determinants of men-
tal health in childhood (Centro Microdatos, 2012; ENCAVI,
2006; Farkas et al., 2023 this result may reflect that the
selected study variables were not fully able to capture the
effect of socioeconomic inequalities. Therefore, studies
should further explore differences between SES levels,
social inequalities, resource access and their associations
with co-occurring externalising and internalising problems.
Finally, with the exception of postnatal depression for the
low/moderate-high remitting (Group 2), no perinatal ante-
cedents significantly predicted group membership. This is
surprising, given previous research on co-occurring prob-
lems have reported significant associations with prenatal
exposure to smoking, and low birth weight (Girard, 2021;
Murray, Eisner, et al., 2020; Patalay et al., 2017). This dis-
crepancy may relate to the measurement of these variables
in ELPI, which were based on maternal retrospective report
three years after the perinatal period, introducing a high risk
of recall bias (Keenan et al., 2017).

Strengths and limitations

The current study has several strengths, including the use of
the group-based multi-trajectory approach to jointly model
aggression, hyperactivity/inattention and anxious/depressed
problems from early to late childhood, using a large and
representative birth cohort from Chile, and incorporating
multilevel variables as predictors for group membership.
Nevertheless, some limitations need consideration. First,
combining the preschool and school versions of the CBCL
resulted in item reduction due to non-identical items across
waves. However, reduction was necessary to maximise
comparability over time, ensuring observed changes were
attributable to developmental change. Moreover, results of
the confirmatory factor analysis showed that the three-factor
model was a good fit for this data, indicating discriminant
validity between subscales. Second, assessment of aggres-
sion, hyperactivity/inattention and anxious/depressed
behaviours relied on maternal report, whereas reports from
multiple informants with the combination of behavioural
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observations would have been optimal. That said, mater-
nal reports are a commonly used and reliable method of
assessing children’s behaviours (Shaw et al., 2003). More-
over, maternal reports were used to collect information on
perinatal and demographic data. Future research should
include links to administrative data or health service records
to confirm information regarding these variables. Third,
attrition between the entire ELPI cohort and the selected
sample revealed several demographic differences that might
affect population representativity. However, to overcome
these disparities, sampling weights were used to bring the
distribution back to the population characteristics, ensur-
ing greater generalizability of findings. Fourth, there was
a large developmental gap between five and 11 years old,
limiting our understanding of any developmental changes
during the primary school period. Finally, ELPI data were
only available until children were 11 years old, thus critical
developmental changes that may occur after that age, such
as potential adolescent-onset groups were not modelled.
Once new waves of ELPI are available, findings should be
replicated to extend trajectories from early childhood to the
adolescent period.

Study implications

Notwithstanding the mentioned limitations, our results
could help guide improvements in early childhood public
policies in Chile and other South American settings with
similar social backgrounds. Specifically, longitudinal iden-
tification of groups showing high co-occurring problems
and associated risk and protective factors is important for
targeting children and families that may need greater sup-
port starting in early stages of development. All risks and
protective factors found in this study are manifest in infancy
or toddlerhood, suggesting clear implications for preven-
tion targeted at early developmental periods. Importantly,
prevention and intervention policies within mental health
support programs should consider the co-occurrence of
externalising and internalising problems as a rule and not
an exception. This requires assessment of both externalis-
ing and internalising problem domains once one domain
has been flagged. Further, current early childhood Chilean
policies, such as Chile Crece Contigo (ChCC; Chile grows
with you), could target early intervention programs based
on risk signals such as boys with early attendance in the
school system, who display low receptive language skills
and were born to young single mothers with lower educa-
tional levels and vocabulary skills. The early identification
of high-risk groups of children could facilitate timely sup-
port, reducing the potential for more severe co-occurring
externalising and internalising symptoms across childhood.
For instance, early educational interventions encouraging

language development in early childhood — particularly
for children with earlier school attendance — could be an
effective strategy for preventing children from following
elevated co-occurring externalising and internalising prob-
lem trajectories. Additionally, extra support (e.g., parenting
workshops, educational support) can be offered to young
single mothers who have lower educational achievements
and vocabulary skills. Moreover, considering that the study
provided evidence for the presence of externalising and
internalising problems from the early years, which persisted
across childhood, it is important to extend current national
policies towards targeting childhood problems at earlier
stages of development. For instance, the mental health sup-
port program from ChCC, which aims to identify and sup-
port socioemotional problems of children between five and
nine years old, could target earlier developmental periods to
prevent sustained presentation across childhood.
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