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Abstract

IMPORTANCE Little is known about the long-term economic and social outcomes for children with
longitudinally assessed comorbid externalizing and internalizing symptoms, especially compared
with children with externalizing symptoms or internalizing symptoms only.

OBJECTIVE To examine the association between childhood trajectories of externalizing,
internalizing, and comorbid symptoms and long-term economic and social outcomes.

DESIGN, SETTING, AND PARTICIPANTS A 32-year prospective cohort study linked with
administrative data was conducted in school-aged participants aged 6 to 12 years in the Québec
Longitudinal Study of Kindergarten Children (N = 3017) followed up from 1985 to 2017. Data analysis
was conducted between August 1, 2021, and March 31, 2022.

EXPOSURES Teacher-rated behavioral symptoms were used to categorize children from age 6 to 12
years into developmental profiles using group-based trajectory modeling.

MAIN OUTCOMES AND MEASURES Multivariable regression models were used to test the
association between childhood symptom profile group and adult employment earnings, welfare
receipt, intimate partnership status, and having children living in the household. Participant sex, IQ,
and socioeconomic background were adjusted for.

RESULTS Of 3017 participants in this sample, 1594 (52.8%) were male and 1423 (47.2%) were
female. Per confidentiality rules established by Statistics Canada, income variables were rounded to
base 100 and count variables were rounded to base 10; the mean (SD) age was 37 (0.29) years at
follow-up. Four symptom profiles were identified: no/low (n = 1369 [45.4%]), high externalizing
(882 [29.2%]), high internalizing (354 [11.7%]), and comorbid (412 [13.7%]) symptoms. Compared
with the no/low symptom profile, participants in the high externalizing–only profile earned $5904
(95% CI, −$7988 to −$3821) less per year and had 2.0 (95% CI, 1.58-2.53) times higher incidence of
welfare receipt, while participants in the high internalizing group earned $8473 (95% CI, −$11 228
to −$5717) less per year, had a 2.07 (95% CI, 1.51-2.83) higher incidence of welfare receipt, and had a
lower incidence of intimate partnership (incident rate ratio [IRR], 0.89; 95% CI, 0.80-0.99).
Participants in the comorbid profile fared especially poorly: they earned $15 031 (95% CI, −$18 030
to −$12 031) less per year, had a 3.79 (95% CI, 2.75-5.23) times higher incidence of annual welfare
receipt, and were less likely to have an intimate partner (IRR, 0.71; 95% CI, 0.63-0.79) and children
living in the household (IRR, 0.86; 95% CI, 0.80-0.92). Estimated lost earnings over a 40-year
working career were $140 515 for the high externalizing, $201 657 for the high internalizing, and
$357 737 for the comorbid profiles.
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Abstract (continued)

CONCLUSIONS AND RELEVANCE In this cohort study, children exhibiting sustained childhood high
externalizing, high internalizing, or comorbid symptoms were at increased risk of poor economic and
social outcomes into middle age. These findings suggest that children exhibiting comorbid problems
were especially vulnerable and that early detection and support are indicated.

JAMA Network Open. 2023;6(1):e2249568. doi:10.1001/jamanetworkopen.2022.49568

Introduction

Behavior and emotional problems are common among school-aged children and frequently
co-occur.1 Studies of the statistical structure of these underlying symptom presentations noted that
they are characterized by 2 broad factors: externalizing and internalizing problems.2,3 Externalizing
problems include traits such as hyperactivity, impulsivity, aggression, and rule violation, while
internalizing problems are characterized by worry, anxiety, depression, and social withdrawal.4 Long-
term studies reported that children who exhibit externalizing or internalizing problems are more
likely to experience future unemployment, criminal convictions, lower earnings, welfare receipt,
intimate partnering difficulties, poor health, and earlier mortality.5-9 However, little is known about
the economic and social outcomes of children with co-occurring externalizing and internalizing
problems, especially compared with those in children with externalizing or internalizing problems
only, which the present study sought to address.

Prevalence estimates for children with comorbid externalizing and internalizing symptoms vary
across study populations and jurisdictions from 2.4% in a British sample followed up from childhood
to adolescence10 to 13.7% from age 6 to 12 years in the Canadian cohort used in the present study11 to
17.8% to 34.4% in a cross-sectional community sample of kindergarten through 12th-grade students
in 4 US states.12 While evidence for sex differences in the prevalence of childhood comorbid
externalizing and internalizing problems is mixed,11,13-16 outcome studies note that both males and
females fare poorly across a plurality of functional and educational domains.

Compared with those without externalizing or internalizing problems, children who exhibit
comorbid symptoms are more likely to experience teacher-child relationship difficulties and lower
math and reading performance through grades 1 to 1217,18; depressive, psychotic, and borderline
personality disorder symptoms at age 11 to 12 years19; peer difficulties and increased risk-taking
behavior20; harmful substance use and violence by late adolescence21,22; delinquency and social
exclusion at age 20 years23; and self-harm and suicide by early adulthood.11,24 So far, very little is
known about the association between childhood comorbid externalizing and internalizing symptoms
and long-term economic and social outcomes, especially relative to those with childhood
externalizing or internalizing symptoms only. Previous work found that clinical severity increases as
the number of comorbid diagnoses increases,25,26 and children with comorbid symptoms are
therefore likely to have worse social and economic outcomes than children who exhibit problems in
one symptom category only. If confirmed, this result would have implications for early detection and
prevention for this highly vulnerable subpopulation.

The present study draws on a population-based birth cohort (N = 3017) to examine the
association between previously created childhood behavioral symptom profiles from age 6 to 12
years (no/low symptoms, high externalizing symptoms only, high internalizing symptoms only,
comorbid symptoms) and economic and social outcomes from age 19 to 37 years, defined as
employment earnings, welfare receipt, intimate partnership, and having children living in the
household. International surveys report that these economic and social outcomes are consistently
ranked as important and desirable in the lives of younger people.27 Furthermore, stronger personal
financial circumstances are robustly associated with greater subjective well-being, better health, and
a longer life.28-30 Intimate partnership is linked with stronger social support networks, higher well-
being, and better health behaviors—with these associations likely to be at least partially
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causal31,32—while parenting responsibilities can increase personal meaning33 and shape the health,
education, and personal values of subsequent generations.34 In the present study, it was expected
that participants in the childhood comorbid symptom profile would fare poorly on all outcomes,
compared with all other symptom profiles, while participants in the high externalizing-only or high
internalizing-only profiles would have worse outcomes than participants in the no/low symptom
profile. Since sex is known to be associated with the prevalence and distribution of childhood
emotional and behavioral problems and with economic and social outcomes in adulthood, we
examined sex as both a main effect and a moderator of the association between childhood behavior
profile and adult life outcomes.

Methods

Participants
Data were drawn from the Québec Longitudinal Study of Kindergarten Children, a population-based
birth cohort of children (N = 3017 [1594 males, 1423 females]) recruited in 1986-1987 and 1987-
1988 while attending kindergarten.35 The sample comprised 2000 children (1001 boys) who were
selected at random and 1017 children (593 boys) who scored at or above the 80th percentile for
disruptive behavior problems on completion of kindergarten (age 5 or 6 years) using sex-specific
cutoffs. The children’s parents provided written informed consent prior to participation; participants
received financial compensation. The study was approved by the ethics boards of the University of
Montreal, McGill University, and Statistics Canada. Data analysis was conducted between August 1,
2021, and March 31, 2022. This study followed the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) reporting guideline.

Economic and Social Outcomes
Outcome data were obtained from participants’ tax return records from 1998 to 2017.36 Records
included details about personal earnings, welfare receipt, intimate partnership status, and children
living in the household for each year of follow-up. Employment earnings were defined as all pretax
wages, salaries, and commissions, not including income from capital gains. Earnings were averaged
for the 5 most recent years (2013-2017) and treated as a continuous outcome; earnings at or above
the 99th income percentile were winsorized to remove extreme outliers. All earnings and income
variables were converted to US dollars using 2017 purchasing power parity ($1 US = $0.83 CA). Social
assistance support (welfare) is provided by the Canadian government as last resort financial support
for people with insufficient income who are ineligible for unemployment insurance, excluding those
who are incapable of work.37 For each participant, scores were calculated annually (received = 1, not
received = 0) and summed across follow-up (1998-2017) to create a count variable.

Partnership status was defined as being in a conjugal relationship vs not (married/
cohabiting = 1, single/separated/divorced/widowed = 0), during each year of follow-up from 1998 to
2017, with scores summed to create a count variable. According to Canada Revenue Agency
regulations, individuals who are in a conjugal relationship (ie, legally married or cohabiting for 12
consecutive months or more) are required to report this status when filing their tax return.38 A
conjugal relationship is “one of some permanence, when individuals are interdependent—financially,
socially, emotionally and physically—when they share household and related responsibilities, and
when they have made a serious commitment to one another.”39 Children in the household was
defined as the number of years in which the participant had 1 or more children living in the household
(eg, younger sibling, biological child, and stepchild) across follow-up. Scores for each year (yes = 1,
no = 0) were summed across follow-up (1998-2017) and treated as a continuous variable.

Behavior Assessment
Behavioral symptoms were assessed annually by the children’s school teachers using the Social
Behavior Questionnaire from age 6 to 12 years.40 The Social Behavior Questionnaire is widely used
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and has good psychometric properties and predictive validity across a range of outcomes.41

Externalizing problems were assessed using 13 items, eg, fights with other children; bullies/
intimidates other children; and is squirmy, fidgety (α scores = 0.89-0.93). Internalizing problems
were assessed using 5 items, eg, appears to be miserable, unhappy, or distressed; fearful or afraid of
new things or situations; and cries easily (α scores = 0.61-0.76). The frequency of each behavior was
rated on a 3-point scale as follows: never/not true = 0, sometimes/somewhat true = 1, and often/very
true = 2. For each year, a confirmatory factor analysis was used to derive the latent externalizing and
internalizing scores. Details of the approach, including a full list of included Social Behavior
Questionnaire items and the final best-fitting model, are described elsewhere.11

Symptom Profiles
The derived externalizing and internalizing scores from age 6 to 12 years were used to create
symptom profiles using group-based multitrajectory modeling. This statistical approach, based on
mixture modeling and maximum likelihood estimation, can be used to identify groups (profiles) of
children following similar symptom trajectories across time on multiple behavioral dimensions (in this
case, externalizing, internalizing, and comorbid symptoms).42 Four distinct profiles were identified
(Figure 1): no/low symptoms (1369 [45.4%]), high externalizing symptoms (882 [29.2%]), high
internalizing symptoms (354 [11.7%]), and comorbid symptoms characterized by high externalizing

Figure 1. Trajectories of Childhood Externalizing, Internalizing, and Comorbid Symptoms
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The y-axis shows participants’ teacher-rated behavioral problems on the latent
internalizing and externalizing factor scores derived from confirmatory factor analysis.1

Dots show the observed data points, and lines show the expected trajectories.

Trajectories shown in individuals with no/low (1369 [45.4%]) (A), high externalizing
symptoms (882 [29.2%]) (B), high internalizing symptoms (354 [11.7%]) (C), and
comorbid symptoms (412 [13.7%]) (D). Adapted from Commisso et al.1
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symptoms and high internalizing symptoms (412 [13.7%]). Model invariance statistics are reported in
eTable 1 in the Supplement.

Control Variables
The following variables, which are associated with emotional and behavioral problems in childhood
and economic and social outcomes in adulthood, were measured when participants were aged 6
years and adjusted for in the analyses. The child’s sex, the parents’ age at birth of their first child,
parents’ total years of education, family structure (intact/2 parent = 0, nonintact/single parent = 1),
and the parents’ household income (obtained from tax return records for the period 1984-1986). The
child’s verbal IQ was adjusted for using the Sentence Completion Task administered at age 13 years.43

The instrument correlates highly with other measures of verbal and nonverbal IQ and educational
attainment across respondents by sex, socioeconomic status, and race and ethnicity44; however,
data on race and ethnicity were not available for this cohort.

Statistical Analysis
The association between childhood symptom profiles and outcomes was assessed using tobit
regression for earnings and negative binomial regression models for welfare receipt, intimate
partnership, and children in the household, with adjustment for control variables including cohort
type (representative vs disruptive sample). This was conducted in 2 steps. First, we examined the
association with the outcomes for the high externalizing, high internalizing, and comorbid symptoms
profiles, with the no/low symptoms profile treated as the reference category. Second, we repeated
the analyses using the high externalizing profile and then the high internalizing profile as the
reference category, so that the comorbid symptoms profile could be compared with the high
externalizing and high internalizing symptoms profiles. To test whether the association between
symptom profiles and outcomes differed for males and females, we systematically entered the child’s
sex-by-profile interaction terms.

To examine the lost earnings associated with a 40-year working career, the following calculation
was made:

39

t = 1
Lost earnings =

β
1.03

= 23.8 × β

where β is the estimate obtained from the fully adjusted regression model, assuming an annual
discount rate of 3% per year. The lost earnings calculation reflects the amount of the annual
individual earnings that would be lost for participants in (1) the high externalizing profile, (2) high
internalizing profile, and (3) comorbid profile, compared with the low-symptom profile. Missing data
were managed using multiple imputations by chained equations.45 Results were pooled and analyses
conducted across 50 data sets. Factors associated with missingness in the main outcome (earnings:
159 [5.3%]) were male sex and being in the comorbid group (eTable 2 in Supplement 1). All analyses
were conducted using Stata, version 14.2 (StataCorp LLC). The significance level was set at P < .05,
and all tests were 2-tailed.

Results

Of 3017 participants in this sample, 1594 (52.8%) were male and 1423 (47.2%) were female. Per
confidentiality rules established by Statistics Canada, income variables were rounded to base 100
and count variables were rounded to base 10. Mean (SD) age at follow-up was 37 (0.29) years.
Participants’ childhood and family characteristics, stratified by symptom profile, are shown in Table 1.
Participants in the sample earned a mean (SD) of $32 800 ($26 000) per year at age 33 to 37 years
(2013-2017). Across the 20 years of follow-up, participants received welfare support for a mean (SD)
of 1.45 (3.53) years, had an intimate partner for 7.37 (5.20) years, and had children living in the
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household for 11 (5.40) years. Participants in the comorbid symptom profile were more likely to be
male vs female (82.3% vs 17.7%), to have younger mothers, to come from households with lower
earnings when they were aged 3 to 5 years, and to have a nonintact family at age 6 years.

Figure 2 shows participants’ employment earnings, years of welfare receipt, years intimately
partnered, and years of children living in the household. Participants in the high externalizing and
high internalizing symptom profiles and, especially, the comorbid profile, had lower earnings and a
higher incidence of annual welfare receipt across early adulthood and were less likely to have an
intimate partner and to have children living in the household, compared with participants in the
no/low symptoms profile.

Multivariable analyses showed that, compared with the no/low symptom profile, participants
in the high externalizing, high internalizing, and comorbid profiles had worse economic and social
outcomes, with the latter profile faring particularly poorly (Table 2). Participants in the childhood
comorbid symptom profile earned $15 031 (95% CI, −$18 030 to −$12 031) less per year, had a 3.79
(95% CI, 2.75-5.23) times higher incidence of annual welfare receipt across follow-up, and were less
likely to likely to be married or cohabiting with an intimate partner (incident rate ratio [IRR], 0.71;
95% CI, 0.63-0.79) and to have children living in the household (IRR, 0.86; 95% CI, 0.80-0.92).

Across the sample, males had higher mean annual employment earnings ($13 105; 95% CI,
$11 357-$14 852) and were less likely to receive welfare each year (IRR, 0.74; 95% CI, 0.61-0.91) but
were less likely to have an intimate partner (IRR, 0.80; 95% CI, 0.75-0.86) and to have children living
in the household (IRR, 0.88; 95% CI, 0.84-0.92) compared with females. There were 2 significant
sex-by-trajectory profile membership interactions. Compared with females in the high externalizing
profile, males in the high externalizing profile were significantly less likely to be in receipt of welfare
(IRR, 0.50; 95% CI, 0.31-0.80; P = .004), and males in the comorbid profile were less likely to have
children living in the household (IRR, 0.80; 95% CI, 0.69-0.94) compared with females in the
comorbid profile.

Table 1. Sample Characteristics at Baseline and Follow-up Stratified by Behavioral Problem Profilea

Characteristic
Total (N = 3017),
mean (SD) [range]

Mean (SD)
No/low
symptoms (n = 1369])

Externalizing
symptoms (n = 882)

Internalizing
symptoms (n = 354)

Comorbid
symptoms (n = 412)

Childhood

Male, No. (%) 1594 (52.8) 545 (39.8) 566 (64.2) 144 (40.7) 339 (82.2)

Female, No. (%) 1423 (47.2) 824 (60.2) 316 (35.8) 210 (59.3) 73 (17.7)

Verbal IQ 9.82 (1.54) [1-13] 10.05 (1.36) 9.81 (1.50) 9.50 (1.55) 9.20 (2.11)

Mother’s age at birth of first child, y 24.31 (3.92) [13.63-43.41] 24.68 (3.77) 24.11 (4.00) 24.38 (4.08) 23.29 (4.01)

Father’s age at birth of first child, y 26.76 (4.12) [13.90-49.24] 26.85 (3.93) 26.74 (4.34) 26.83 (4.09) 26.34 (4.37)

Mother’s years of education 11.70 (2.63) [0-22] 12.12 (2.59) 11.53 (2.63) 11.34 (2.68) 11.03 (2.50)

Father’s years of education 11.84 (3.42) [0-30] 12.35 (3.51) 11.61 (3.36) 11.46 (3.24) 10.91 (3.05)

Parents’ household income, $ 24 600 (14 900) [400-159 300] 27 500 (14 000) 23 300 (15 800) 23 800 (14 800) 18 500 (13 200)

Intact family structure, No. (%) 1780 (83.4) 940 (90.2) 490 (80.7) 220 (82.8) 140 (60.3)

Disruptive cohort, No. (%)b 1020 (33.8) 309 (22.6) 378 (42.9) 100 (28.2) 238 (57.6)

Adulthood

Employment earnings, age 33-37 y, $ 32 800 (26 000) [0-199 900] 37 300 (26 900) 32 700 (26 200) 26 500 (20 700) 23 100 (23 100)

Year of welfare receipt, age 18-37 y 1.45 (3.53) [0-20] 0.68 (2.41) 1.56 (3.50) 1.72 (3.85) 3.58 (5.19)

Years with intimate partner,
age 18-37 y

7.37 (5.20) [0-20] 8.13 (5.11) 7.12 (5.22) 7.20 (5.21) 5.32 (4.87)

Years of children living in household,
age 18-37 y

11.09 (5.40) [0-20] 11.66 (5.06) 11.11 (5.56) 10.98 (5.39) 9.18 (5.75)

a Up to 3.1% missing data except for intact family, which had 29.2% missing. In
accordance with Statistics Canada’s confidentiality (nondisclosure) rules, earnings are
rounded to the nearest hundred, and ranges represent the mean of the 5 lowest and 5
highest scores and are therefore a conservative estimate of the upper limit. Personal
earnings and household income represent the annual mean for the 2013-2017 period.
Note that welfare, intimate partnership (ie, marriage or cohabitation lasting �1 year),

and children variables represent count data. Scores therefore indicate the mean
number of years in which participants reported the relevant item in their tax return.

b The disruptive cohort comprised children who scored at or above the 80th percentile
for disruptive behavior problems at the end of kindergarten (age 5 or 6 years) using sex-
specific cutoffs.
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Compared with the high externalizing profile, participants in the comorbid profile still fared
significantly worse: they earned $9126 less per year (95% CI, −$12 030 to −$6222), had a higher
incidence of annual welfare receipt (IRR, 1.90; 95% CI, 1.38-2.61), had a lower incidence of intimate
partnership (IRR, 0.76; 95% CI, 0.68-0.85), and were less likely to have children living in the
household (IRR, 0.87; 95% CI, 0.81-0.93). Participants in the comorbid symptoms profile also fared
poorly compared with the high internalizing profile, earning $6558 less per year (95% CI, −$10 104 to
−$3011), having a higher incidence of welfare receipt (IRR, 1.84; 95% CI, 1.26-2.68), and having a
lower incidence of intimate partnership (IRR, 0.79; 95% CI, 0.69-0.91) and children living in the
household (IRR, 0.91; 95% CI, 0.83-0.99) (Table 2). Participants in the high internalizing profile also
earned $2568 less per year compared with participants in the high externalizing profile. Compared
with the no/low symptom profile, participants in the high externalizing-only profile earned $5904
(95% CI, −$7988 to −$3821) less per year and had 2.0 (95% CI, 1.58-2.53) times higher incidence of
welfare receipt, while participants in the high internalizing group earned $8473 (95% CI, −$11 228 to
−$5717) less per year, had a 2.07 (95% CI, 1.51-2.83) higher incidence of welfare receipt, and a lower
incidence of intimate partnership (incident rate ratio [IRR], 0.89; 95% CI, 0.80-0.99). There were no
significant interactions between the high externalizing-only, high internalizing-only, and comorbid
symptoms profile comparisons. Over a 40-year working career, estimated lost personal employment
earnings were $140 515 for the high externalizing profile, $201 657 for the high internalizing profile,
and $357 737 for the comorbid profile, compared with participants in the no/low symptom profile.
Results from the nonimputed analysis showed smaller estimates and no significant interactions, but

Figure 2. Descriptive Statistics for Economic and Social Outcomes From Age 18 to 37 Years, According to Childhood Symptom Profile
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otherwise did not substantively differ from the main results, supporting the robustness of the
findings (eTable 3 in Supplement 1).

Discussion

In this large Canadian population-based sample, children who exhibited consistently high
externalizing symptoms, high internalizing symptoms, or comorbid high externalizing and high
internalizing symptoms had poor long-term economic and social outcomes across early adulthood
compared with children without behavioral symptoms. Children with comorbid high externalizing
and high internalizing symptoms fared particularly poorly: their average annual employment earnings
were nearly 2 times lower than participants who had childhood high internalizing problems only and
nearly 3 times lower than participants who had high externalizing problems only. They were also
significantly more likely to have no intimate partner and to live without children in the household into
middle age. Compared with those with no/low symptoms, children who exhibited comorbid
symptoms experienced substantial economic losses estimated at $357 737 in lost earnings across
their working lives.

Our results build on a large body of literature linking childhood high externalizing symptoms and
high internalizing symptoms to adverse social and economic outcomes across the life course.6-8,46-48

Compared with the no/low symptom profile, participants in the high internalizing profile earned
substantially less than participants in the high externalizing profile ($5904 vs $8473), even after
adjusting for sex differences in earnings, which may be attributable to the higher burden of major
depressive disorder in this population. For children in the high externalizing profile, estimated lost
earnings across their working lives amounted to more than $140 515, while for children in the high
externalizing profile the difference was more than $201 657. But it was children with comorbid
symptoms who appeared to be most vulnerable across all economic and social outcomes, and
additional resources to support these children are required.

Several features of the symptom trajectories should be highlighted. First, consistent with prior
research, males were more likely to exhibit high externalizing symptoms, while females were more
likely to exhibit high internalizing symptoms.49 Second, 82.3% of participants in the comorbid group

Table 2. Association Between Child Longitudinal Symptom Profiles and Adult Life Economic and Social Outcomesa

Characteristic
Personal earnings, aged 33-37 y,
β coefficient (95% CI), $b

IRR (95% CI)
Welfare receipt,
aged 19-37 y

Intimate partner,
aged 19-37 y

Children in household,
aged 19-37 y

No/low symptoms

Externalizing −5904 (−7988 to −3821)c 2.0 (1.58 to 2.53)c 0.93 (0.86 to 1.01) 0.99 (0.94 to 1.04)

Internalizing −8473 (−11 228 to −5717)c 2.07 (1.51 to 2.83)c 0.89 (0.80 to 0.99)d 0.95 (0.88 to 1.01)

Comorbid −15 031 (−18 030 to −12 031)c 3.79 (2.75 to 5.23)c 0.71 (0.63 to 0.79)c 0.86 (0.80 to 0.92)c

Sex (male)e 13 105 (11 357 to 14 852)c 0.74 (0.61 to 0.91)c 0.80 (0.75 to 0.86)c 0.88 (0.84 to 0.92)c

Externalizing symptoms

No symptoms 5904 (3821 to 7988) 0.50 (0.40 to 0.63)c 1.08 (0.99 to 1.17) 1.01 (0.96 to 1.06)

Internalizing −2568 (−5475 to 338)c 1.03 (0.75 to 1.43) 0.96 (0.86 to 1.07) 0.96 (0.89 to 0.03)

Comorbid −9126 (−12 030 to −6222)c 1.90 (1.38 to 2.61)c 0.76 (0.68 to 0.85)c 0.87 (0.81 to 0.93)c

Internalizing symptoms

No symptoms 8473 (5717 to 11 228)c 0.48 (0.35 to 0.66)c 1.12 (1.01 to 1.25)c 1.06 (0.99 to 1.13)

Externalizing 2568 (−339 to 5474) 0.97 (0.70 to 1.34) 1.04 (0.93 to 1.16) 1.05 (0.97 to 1.13)

Comorbid −6558 (−10 104 to −3011)c 1.84 (1.26 to 2.68)c 0.79 (0.69 to 0.91)c 0.91 (0.83 to 0.99)d

Abbreviations: IRR, incident rate ratio.
a All models adjusted for sex, child IQ, parents’ age at birth of first child, parents’ years of

education, parents’ household income, family structure, the child’s relative age in the
classroom, and cohort type.

b Unstandardized β coefficient.

c P < .01.
d P < .05.
e Male was the reference category.
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were male. This pattern concurs with at least 1 previous study,50 although others report a higher
prevalence among females14-16 or no differences.13 Third, the mean high externalizing symptom
severity level for participants in the comorbid group was higher than the mean symptom severity
level in the high externalizing-only profile (Figure 1). This raises the possibility that the poorer
outcomes in the comorbid group were in fact attributable to the overall higher levels of high
externalizing symptoms, rather than to comorbidity per se—something that cannot be ruled out in
the current study.

Explanatory Pathways
Several mechanisms could explain the associations observed in this study. According to Moffit’s51

snare hypothesis, children with early behavior problems are more likely to become trapped in risky
adolescent activities, such as substance use, delinquent peer affiliations, and academic
underachievement, which hampers their transition to adulthood and undermines the accumulation
of social and economic capital across the life course.52 For children with comorbid symptoms, the
effect on long-term outcomes is likely to be compounded as multiple domains of functioning are
impacted across development. Indeed, children with comorbid behavior problems are more likely to
experience a range of psychosocial, health, and education difficulties across childhood and
adolescence, including teacher conflict and lower educational level attainment,18 delinquency,23

substance use problems,21,22 mental disorders and suicidal behavior,11,19 and higher health service
use.53 These events can be especially harmful to economic participation, as they undermine
education and occupational attainment and performance and have knock-on effects on social
functioning, including intimate partnership formation, through negative reinforcing cycles.11,54,55

Implications for Prevention
Children with elevated comorbid symptoms are highly vulnerable to poor adult-life outcomes that
are robustly associated with health, well-being, and longevity.29,56-58 Early detection, prevention,
and support are critical. Very little is currently known about how to prevent the development of
multiple comorbid disorders, and efforts should focus on prevention and support for specific
categories of disorders. For externalizing problems, programs to reduce inattentive and disruptive
behaviors and promote prosocial and socioemotional skills are effective,59-63 especially for children
from disadvantaged backgrounds.64 Reducing childhood anxiety and depressive symptoms is more
challenging, however, and meta-analyses show small or weak effect sizes.65-67 Since internalizing
problems may increase due to externalizing problems,68 programs that specifically address
internalizing problems in children with already-elevated externalizing problems may also be relevant.
More work is needed to develop and test interventions for children with comorbid symptoms,69,70

which includes clarifying the additive vs interactive relationship between externalizing and
internalizing symptoms and improving understanding of the mechanisms that underlie the observed
associations as the basis for prevention planning.

Strengths and Limitations
The strengths of this study were its 32-year follow-up duration, the use of teacher-rated behavioral
assessments across 7 years of childhood, and the testing of multiple domains of economic and social
outcomes obtained from administrative data (tax records). This is also the first study, to our
knowledge, to examine long-term outcomes for comorbid symptoms with reference to high
externalizing symptoms or high internalizing symptoms only.

This study also has limitations. First, this was an observational study; many intervening life
events on the pathway to adult life (eg, substance use, academic underachievement) could account
for the observed associations and should be tested in future studies. Second, some studies indicate
that external observers, such as teachers, are not best placed to assess internalizing symptoms in
children, and this could have led to an underestimation of symptom severity in this domain. Third,
unmeasured confounders, such as parental mental health, could also have influenced outcomes.
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Fourth, the lost lifetime earnings calculation is based on projected estimates obtained from a 5-year
earnings average, which may not have accounted for all sources of variance (eg, parental leave,
unemployment), and should be understood as approximate only.

Conclusions

The findings of this cohort study suggest that children who exhibit increased externalizing or
internalizing symptoms across childhood are at risk of poor economic and social outcomes in
adulthood. Comorbid externalizing and internalizing symptom presentations indicated especially
high risk. Improving early identification and prevention for children with comorbid symptoms is
essential and may have large benefits for both individuals and society.

ARTICLE INFORMATION
Accepted for Publication: October 15, 2022.

Published: January 9, 2023. doi:10.1001/jamanetworkopen.2022.49568

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2023 Vergunst F
et al. JAMA Network Open.

Corresponding Author: Massimiliano Orri, PhD, McGill Group for Suicide Studies, Douglas Mental Health
University Institute, 6875 LaSalle Blvd, Montreal, QC H4H 1R3, Canada (massimiliano.orri@mcgill.ca).

Author Affiliations: Department of Special Needs Education, University of Oslo, Oslo, Norway (Vergunst);
Department of Social and Preventive Medicine, University of Montreal, Montreal, Québec, Canada (Vergunst,
Tremblay, Côté); Ste-Justine University Hospital Research Center, Montreal, Québec, Canada (Vergunst, Côté);
Department of Psychology, Concordia University, Montreal, Québec, Canada (Commisso); McGill Group for Suicide
Studies, Department of Psychiatry, Douglas Mental Health University Institute, Montreal, Québec, Canada
(Commisso, Geoffroy, Orri); Department of Educational and Counselling Psychology, McGill University, Montreal,
Québec, Canada (Commisso, Geoffroy, Temcheff); Department of Education, University of Rimouski, Rimouski,
Québec, Canada (Poirier); Statistics Canada, Ottawa, Ontario, Canada (Park); Department of Psychoeducation,
University of Montreal, Montreal, Québec, Canada (Vitaro); Department of Psychology, University of Montreal,
Montreal, Québec, Canada (Tremblay); Bordeaux Population Health Research Centre, INSERM U1219, University of
Bordeaux, Bordeaux, France (Côté).

Author Contributions: Drs Vergunst and Orri had full access to all of the data in the study and take responsibility
for the integrity of the data and the accuracy of the data analysis.

Concept and design: Vergunst, Commisso, Geoffroy, Temcheff, Poirier, Park, Tremblay, Côté, Orri.

Acquisition, analysis, or interpretation of data: All authors.

Drafting of the manuscript: Vergunst, Tremblay, Côté, Orri.

Critical revision of the manuscript for important intellectual content: All authors.

Statistical analysis: Vergunst, Commisso, Park, Côté, Orri.

Obtained funding: Vergunst, Tremblay, Côté.

Administrative, technical, or material support: Poirier, Vitaro, Tremblay, Côté.

Supervision: Poirier, Park, Vitaro, Tremblay, Côté, Orri.

Conflict of Interest Disclosures: None reported.

Funding/Support: Dr Vergunst was funded by Canadian Institute of Health Research and Fonds de Recherche du
Québec Santé postdoctoral fellowships.

Role of the Funder/Sponsor: The funders had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and
decision to submit the manuscript for publication.

Disclaimer: The views expressed in this article are those of the authors and not necessarily those of the Canadian
Research Data Centre Network, the Québec Interuniversity Centre for Social Statistics, or their partners.

Data Sharing Statement: See Supplement 2.

JAMA Network Open | Psychiatry Outcomes Associated With Childhood Externalizing, Internalizing, and Comorbid Symptoms

JAMA Network Open. 2023;6(1):e2249568. doi:10.1001/jamanetworkopen.2022.49568 (Reprinted) January 9, 2023 10/14

Downloaded From: https://jamanetwork.com/ by a Universite and CHU de Bordeaux User  on 02/23/2023

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2022.49568&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.49568
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.49568
mailto:massimiliano.orri@mcgill.ca
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2022.49568&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.49568


Additional Information: The analysis presented in this article was conducted at the Québec Interuniversity Centre
for Social Statistics, which is part of the Canadian Research Data Centre Network. The services and activities
provided by the Québec Interuniversity Centre for Social Statistics are made possible by the financial or in-kind
support of the Social Sciences and Humanities Research Council, the Canadian Institutes of Health Research, the
Canada Foundation for Innovation, Statistics Canada, the Fonds de recherche du Québec, and the Québec
universities.

REFERENCES
1. Vasileva M, Graf RK, Reinelt T, Petermann U, Petermann F. Research review: a meta-analysis of the international
prevalence and comorbidity of mental disorders in children between 1 and 7 years. J Child Psychol Psychiatry.
2021;62(4):372-381. doi:10.1111/jcpp.13261

2. Carragher N, Krueger RF, Eaton NR, Slade T. Disorders without borders: current and future directions in the
meta-structure of mental disorders. Soc Psychiatry Psychiatr Epidemiol. 2015;50(3):339-350. doi:10.1007/s00127-
014-1004-z

3. Willner CJ, Gatzke-Kopp LM, Bray BC. The dynamics of internalizing and externalizing comorbidity across the
early school years. Dev Psychopathol. 2016;28(4pt1):1033-1052. doi:10.1017/S0954579416000687

4. Achenbach TM, Edelbrock CS. The classification of child psychopathology: a review and analysis of empirical
efforts. Psychol Bull. 1978;85(6):1275-1301. doi:10.1037/0033-2909.85.6.1275

5. Alatupa S, Pulkki-Råback L, Hintsanen M, Elovainio M, Mullola S, Keltikangas-Järvinen L. Disruptive behavior in
childhood and socioeconomic position in adulthood: a prospective study over 27 years. Int J Public Health. 2013;
58(2):247-256. doi:10.1007/s00038-012-0408-3

6. Healey A, Knapp M, Farrington DP. Adult labour market implications of antisocial behaviour in childhood and
adolescence: findings from a UK longitudinal study. Appl Econ. 2004;36(2):93-105. doi:10.1080/
0003684042000174001

7. Knapp M, King D, Healey A, Thomas C. Economic outcomes in adulthood and their associations with antisocial
conduct, attention deficit and anxiety problems in childhood. J Ment Health Policy Econ. 2011;14(3):137-147.

8. Vergunst F, Tremblay RE, Nagin D, et al. Association between childhood behaviors and adult employment
earnings in Canada. JAMA Psychiatry. 2019;76(10):1044-1051. doi:10.1001/jamapsychiatry.2019.1326

9. Vergunst F, Zheng Y, Domond P, et al. Behavior in childhood is associated with romantic partnering patterns in
adulthood. J Child Psychol Psychiatry. 2021;62(7):842-852.

10. Nivard MG, Lubke GH, Dolan CV, et al. Joint developmental trajectories of internalizing and externalizing
disorders between childhood and adolescence. Dev Psychopathol. 2017;29(3):919-928. doi:10.1017/
S0954579416000572

11. Commisso M, Temcheff C, Orri M, et al. Childhood externalizing, internalizing and comorbid problems:
distinguishing young adults who think about suicide from those who attempt suicide. Psychol Med. 2021;1-8.

12. Danielson ML, Bitsko RH, Holbrook JR, et al. Community-based prevalence of externalizing and internalizing
disorders among school-aged children and adolescents in four geographically dispersed school districts in the
United States. Child Psychiatry Hum Dev. 2021;52(3):500-514. doi:10.1007/s10578-020-01027-z

13. Bartels M, Hendriks A, Mauri M, et al. Childhood aggression and the co-occurrence of behavioural and
emotional problems: results across ages 3-16 years from multiple raters in six cohorts in the EU-ACTION project.
Eur Child Adolesc Psychiatry. 2018;27(9):1105-1121. doi:10.1007/s00787-018-1169-1

14. Diamantopoulou S, Verhulst FC, van der Ende J. Gender differences in the development and adult outcome of
co-occurring depression and delinquency in adolescence. J Abnorm Psychol. 2011;120(3):644-655. doi:10.1037/
a0023669

15. Lehto-Salo P, Närhi V, Ahonen T, Marttunen M. Psychiatric comorbidity more common among adolescent
females with CD/ODD than among males. Nord J Psychiatry. 2009;63(4):308-315. doi:10.1080/
08039480902730615

16. Stringaris A, Maughan B, Copeland WS, Costello EJ, Angold A. Irritable mood as a symptom of depression in
youth: prevalence, developmental, and clinical correlates in the Great Smoky Mountains Study. J Am Acad Child
Adolesc Psychiatry. 2013;52(8):831-840. doi:10.1016/j.jaac.2013.05.017

17. Poirier M, Déry M, Toupin J, Verlaan P, Lemelin J, Jagiellowicz J. Correlates of conduct problems and depression
comorbidity in elementary school boys and girls receiving special educational services. Psychol Sch. 2015;52(4):
403-418. doi:10.1002/pits.21832

18. Shi Q, Ettekal I. Co-occurring trajectories of internalizing and externalizing problems from grades 1 to 12:
longitudinal associations with teacher-child relationship quality and academic performance. J Educ Psychol. 2021;
113(4):808-829. doi:10.1037/edu0000525

JAMA Network Open | Psychiatry Outcomes Associated With Childhood Externalizing, Internalizing, and Comorbid Symptoms

JAMA Network Open. 2023;6(1):e2249568. doi:10.1001/jamanetworkopen.2022.49568 (Reprinted) January 9, 2023 11/14

Downloaded From: https://jamanetwork.com/ by a Universite and CHU de Bordeaux User  on 02/23/2023

https://dx.doi.org/10.1111/jcpp.13261
https://dx.doi.org/10.1007/s00127-014-1004-z
https://dx.doi.org/10.1007/s00127-014-1004-z
https://dx.doi.org/10.1017/S0954579416000687
https://dx.doi.org/10.1037/0033-2909.85.6.1275
https://dx.doi.org/10.1007/s00038-012-0408-3
https://dx.doi.org/10.1080/0003684042000174001
https://dx.doi.org/10.1080/0003684042000174001
https://www.ncbi.nlm.nih.gov/pubmed/22116171
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapsychiatry.2019.1326&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.49568
https://dx.doi.org/10.1017/S0954579416000572
https://dx.doi.org/10.1017/S0954579416000572
https://dx.doi.org/10.1007/s10578-020-01027-z
https://dx.doi.org/10.1007/s00787-018-1169-1
https://dx.doi.org/10.1037/a0023669
https://dx.doi.org/10.1037/a0023669
https://dx.doi.org/10.1080/08039480902730615
https://dx.doi.org/10.1080/08039480902730615
https://dx.doi.org/10.1016/j.jaac.2013.05.017
https://dx.doi.org/10.1002/pits.21832
https://dx.doi.org/10.1037/edu0000525


19. Winsper C, Bilgin A, Wolke D. Associations between infant and toddler regulatory problems, childhood
co-developing internalising and externalising trajectories, and adolescent depression, psychotic and borderline
personality disorder symptoms. J Child Psychol Psychiatry. 2020;61(2):182-194. doi:10.1111/jcpp.13125

20. Fanti KA, Henrich CC. Trajectories of pure and co-occurring internalizing and externalizing problems from age
2 to age 12: findings from the National Institute of Child Health and Human Development Study of Early Child Care.
Dev Psychol. 2010;46(5):1159-1175. doi:10.1037/a0020659

21. Brook JS, Lee JY, Finch SJ, Brook DW. Conjoint trajectories of depressive symptoms and delinquent behavior
predicting substance use disorders. Addict Behav. 2015;42:14-19. doi:10.1016/j.addbeh.2014.10.038

22. Dugré JR, Dumais A, Dellazizzo L, Potvin S. Developmental joint trajectories of anxiety-depressive trait and
trait-aggression: implications for co-occurrence of internalizing and externalizing problems. Psychol Med. 2020;
50(8):1338-1347. doi:10.1017/S0033291719001272

23. Murray AL, Nagin D, Obsuth I, Ribeaud D, Eisner M. Young adulthood outcomes of joint mental health
trajectories: a group-based trajectory model analysis of a 13-year longitudinal cohort study. Child Psychiatry Hum
Dev. 2022;53(5):1083-1096. doi:10.1007/s10578-021-01193-8

24. Papachristou E, Flouri E. Distinct developmental trajectories of internalising and externalising symptoms in
childhood: links with mental health and risky behaviours in early adolescence. J Affect Disord. 2020;276:
1052-1060. doi:10.1016/j.jad.2020.07.130

25. Caspi A, Houts RM, Ambler A, et al. Longitudinal assessment of mental health disorders and comorbidities
across 4 decades among participants in the Dunedin Birth Cohort study. JAMA Netw Open. 2020;3(4):e203221-
e203221. doi:10.1001/jamanetworkopen.2020.3221

26. Merikangas KR, He JP, Burstein M, et al. Lifetime prevalence of mental disorders in U.S. adolescents: results
from the National Comorbidity Survey Replication—Adolescent Supplement (NCS-A). J Am Acad Child Adolesc
Psychiatry. 2010;49(10):980-989. doi:10.1016/j.jaac.2010.05.017

27. Scott ME, Schelar E, Manlove J, Cui C. Young adult attitudes about relationships and marriage: times may have
changed, but expectations remain high. July 1, 2009. Accessed March 5, 2022. https://www.childtrends.org/
publications/young-adult-attitudes-about-relationships-and-marriage-times-may-have-changed-but-
expectations-remain-high

28. Jin RL, Shah CP, Svoboda TJ. The impact of unemployment on health: a review of the evidence. CMAJ. 1995;
153(5):529-540.

29. Roelfs DJ, Shor E, Davidson KW, Schwartz JE. Losing life and livelihood: a systematic review and meta-analysis
of unemployment and all-cause mortality. Soc Sci Med. 2011;72(6):840-854. doi:10.1016/j.socscimed.2011.01.005

30. Chetty R, Stepner M, Abraham S, et al. The association between income and life expectancy in the United
States, 2001-2014. JAMA. 2016;315(16):1750-1766. doi:10.1001/jama.2016.4226

31. Assistant Secretary for Planning and Evaluation. The effects of marriage on health: a synthesis of recent
research evidence. June 18, 2007. Accessed September 15, 2020. https://aspe.hhs.gov/pdf-report/effects-marriage-
health-synthesis-recent-research-evidence

32. Wilson CM, Oswald AJ. How does marriage affect physical and psychological health? a survey of the
longitudinal evidence. Social Science Research Network. June 3, 2005. Accessed February 23, 2021. https://papers.
ssrn.com/abstract=735205

33. Hansen T. Parenthood and happiness: a review of folk theories versus empirical evidence. Soc Indic Res. 2012;
108(1):29-64. doi:10.1007/s11205-011-9865-y

34. Ulferts H. Why Parenting Matters for Children in the 21st Century: An Evidence-Based Framework for
Understanding Parenting and Its Impact on Child Development. OECD; 2020

35. Rouquette A, Côté SM, Pryor LE, Carbonneau R, Vitaro F, Tremblay RE. Cohort profile: the Québec
Longitudinal Study of Kindergarten Children (QLSKC). Int J Epidemiol. 2014;43(1):23-33. doi:10.1093/ije/dys177

36. Findlay L, Beasley E, Park J, et al. Longitudinal child data: what can be gained by linking administrative data
and cohort data? Int J Population Data Sci. 2018;3(1).

37. Government of Canada. Marital status. 2019. Accessed March 10, 2022. https://www.canada.ca/en/revenue-
agency/services/tax/individuals/topics/about-your-tax-return/tax-return/completing-a-tax-return/
personal-address-information/marital-status.html

38. Government of Canada. Mus. 2019. Accessed December 10, 2019. https://www.canada.ca/en/revenue-
agency/services/tax/individuals/topics/about-your-tax-return/tax-return/completing-a-tax-return/
personal-address-information/marital-status.html

JAMA Network Open | Psychiatry Outcomes Associated With Childhood Externalizing, Internalizing, and Comorbid Symptoms

JAMA Network Open. 2023;6(1):e2249568. doi:10.1001/jamanetworkopen.2022.49568 (Reprinted) January 9, 2023 12/14

Downloaded From: https://jamanetwork.com/ by a Universite and CHU de Bordeaux User  on 02/23/2023

https://dx.doi.org/10.1111/jcpp.13125
https://dx.doi.org/10.1037/a0020659
https://dx.doi.org/10.1016/j.addbeh.2014.10.038
https://dx.doi.org/10.1017/S0033291719001272
https://dx.doi.org/10.1007/s10578-021-01193-8
https://dx.doi.org/10.1016/j.jad.2020.07.130
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2020.3221&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.49568
https://dx.doi.org/10.1016/j.jaac.2010.05.017
https://www.childtrends.org/publications/young-adult-attitudes-about-relationships-and-marriage-times-may-have-changed-but-expectations-remain-high
https://www.childtrends.org/publications/young-adult-attitudes-about-relationships-and-marriage-times-may-have-changed-but-expectations-remain-high
https://www.childtrends.org/publications/young-adult-attitudes-about-relationships-and-marriage-times-may-have-changed-but-expectations-remain-high
https://www.ncbi.nlm.nih.gov/pubmed/7641151
https://www.ncbi.nlm.nih.gov/pubmed/7641151
https://dx.doi.org/10.1016/j.socscimed.2011.01.005
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2016.4226&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.49568
https://aspe.hhs.gov/pdf-report/effects-marriage-health-synthesis-recent-research-evidence
https://aspe.hhs.gov/pdf-report/effects-marriage-health-synthesis-recent-research-evidence
https://papers.ssrn.com/abstract=735205
https://papers.ssrn.com/abstract=735205
https://dx.doi.org/10.1007/s11205-011-9865-y
https://dx.doi.org/10.1093/ije/dys177
https://www.canada.ca/en/revenue-agency/services/tax/individuals/topics/about-your-tax-return/tax-return/completing-a-tax-return/personal-address-information/marital-status.html
https://www.canada.ca/en/revenue-agency/services/tax/individuals/topics/about-your-tax-return/tax-return/completing-a-tax-return/personal-address-information/marital-status.html
https://www.canada.ca/en/revenue-agency/services/tax/individuals/topics/about-your-tax-return/tax-return/completing-a-tax-return/personal-address-information/marital-status.html
https://www.canada.ca/en/revenue-agency/services/tax/individuals/topics/about-your-tax-return/tax-return/completing-a-tax-return/personal-address-information/marital-status.html
https://www.canada.ca/en/revenue-agency/services/tax/individuals/topics/about-your-tax-return/tax-return/completing-a-tax-return/personal-address-information/marital-status.html
https://www.canada.ca/en/revenue-agency/services/tax/individuals/topics/about-your-tax-return/tax-return/completing-a-tax-return/personal-address-information/marital-status.html


39. Government of Canada. Assessing conjugal relationships. August 20, 2019. Accessed February 10, 2022.
https://www.canada.ca/en/immigration-refugees-citizenship/corporate/publications-manuals/
operational-bulletins-manuals/permanent-residence/non-economic-classes/family-class-determining-
spouse/assessing-conjugal.html

40. Tremblay RE, Desmarais-Gervais L, Gagnon C, Charlebois P. The Preschool Behaviour Questionnaire: stability
of its factor structure between cultures, sexes, ages and socioeconomic classes. Int J Behav Dev. 1987;10(4):467-
484. doi:10.1177/016502548701000406

41. Tremblay RE, Loeber R, Gagnon C, Charlebois P, Larivée S, LeBlanc M. Disruptive boys with stable and unstable
high fighting behavior patterns during junior elementary school. J Abnorm Child Psychol. 1991;19(3):285-300. doi:
10.1007/BF00911232

42. Nagin D. Group-Based Modeling of Development. Harvard University Press; 2005. doi:10.4159/
9780674041318

43. Lorge I, Thorndike R. The Lorge-Thorndike Intelligence Tests. Houghton; 1950.

44. Veroff J, McClelland L, Marquis K. Measuring intelligence and achievement motivation in surveys: final report
to the Department of Health, Education, and Welfare Office Of Economic Opportunity. PSID Technical Series Paper
71-01. October 1971. Accessed February 10, 2022. https://psidonline.isr.umich.edu/publications/Papers/tsp/1971-01_
Intelli_achiv.pdf

45. Azur MJ, Stuart EA, Frangakis C, Leaf PJ. Multiple imputation by chained equations: what is it and how does it
work? Int J Methods Psychiatr Res. 2011;20(1):40-49. doi:10.1002/mpr.329

46. Clayborne ZM, Varin M, Colman I. Systematic review and meta-analysis: adolescent depression and long-term
psychosocial outcomes. J Am Acad Child Adolesc Psychiatry. 2019;58(1):72-79. doi:10.1016/j.jaac.2018.07.896

47. Melkevik O, Nilsen W, Evensen M, Reneflot A, Mykletun A. Internalizing disorders as risk factors for early
school leaving: a systematic review. Adolesc Res Rev. 2016;1(3):245-255. doi:10.1007/s40894-016-0024-1

48. Vergunst F, Tremblay RE, Vitaro F, et al. Behaviors in kindergarten are associated with trajectories of long-term
welfare receipt: a 30-year population-based study [published online June 9, 2021]. Dev Psychopathol. doi:10.1017/
S095457942100047X

49. Gershon J. A meta-analytic review of gender differences in ADHD. J Atten Disord. 2002;5(3):143-154. doi:10.
1177/108705470200500302

50. Murray AL, Eisner M, Nagin D, Ribeaud D. A multi-trajectory analysis of commonly co-occurring mental health
issues across childhood and adolescence. Eur Child Adolesc Psychiatry. 2022;31(1):145-159. Published online
November 16, 2020. doi:10.1007/s00787-020-01679-1

51. Moffitt TE. Adolescence-limited and life-course-persistent antisocial behavior: a developmental taxonomy.
Psychol Rev. 1993;100(4):674-701. doi:10.1037/0033-295X.100.4.674

52. Caspi A, Wright BRE, Moffitt TE, Silva PA. Early failure in the labor market: childhood and adolescent predictors
of unemployment in the transition to adulthood. Am Sociol Rev. 1998;63(3):424-451.

53. Roberts T, Miguel Esponda G, Krupchanka D, Shidhaye R, Patel V, Rathod S. Factors associated with health
service utilisation for common mental disorders: a systematic review. BMC Psychiatry. 2018;18(1):262. doi:10.
1186/s12888-018-1837-1

54. Buss D. Evolutionary Psychology, The New Science of Mind. Routledge; 2016.

55. Orri M, Vergunst F, Turecki G, et al Long-term economic and social outcomes of youth suicide attempts. Br J
Psychiatry. 2021;16:1-7. doi:10.1192/bjp.2021.133

56. Easterlin RA. Explaining happiness. Proc Natl Acad Sci U S A. 2003;100(19):11176-11183. doi:10.1073/pnas.
1633144100

57. Holt-Lunstad J, Smith TB, Layton JB. Social relationships and mortality risk: a meta-analytic review. PLoS Med.
2010;7(7):e1000316. doi:10.1371/journal.pmed.1000316

58. Lee SJ, Ward KP, Grogan-Kaylor A, Singh V. Anxiety and depression during COVID-19: are adults in households
with children faring worse? J Gen Intern Med. 2022;37(5):1328-1330. doi:10.1007/s11606-021-07256-9

59. Diamond A, Lee K. Interventions shown to aid executive function development in children 4 to 12 years old.
Science. 2011;333(6045):959-964. doi:10.1126/science.1204529

60. Durlak JA, Weissberg RP, Dymnicki AB, Taylor RD, Schellinger KB. The impact of enhancing students’ social
and emotional learning: a meta-analysis of school-based universal interventions. Child Dev. 2011;82(1):405-432.
doi:10.1111/j.1467-8624.2010.01564.x

JAMA Network Open | Psychiatry Outcomes Associated With Childhood Externalizing, Internalizing, and Comorbid Symptoms

JAMA Network Open. 2023;6(1):e2249568. doi:10.1001/jamanetworkopen.2022.49568 (Reprinted) January 9, 2023 13/14

Downloaded From: https://jamanetwork.com/ by a Universite and CHU de Bordeaux User  on 02/23/2023

https://www.canada.ca/en/immigration-refugees-citizenship/corporate/publications-manuals/operational-bulletins-manuals/permanent-residence/non-economic-classes/family-class-determining-spouse/assessing-conjugal.html
https://www.canada.ca/en/immigration-refugees-citizenship/corporate/publications-manuals/operational-bulletins-manuals/permanent-residence/non-economic-classes/family-class-determining-spouse/assessing-conjugal.html
https://www.canada.ca/en/immigration-refugees-citizenship/corporate/publications-manuals/operational-bulletins-manuals/permanent-residence/non-economic-classes/family-class-determining-spouse/assessing-conjugal.html
https://dx.doi.org/10.1177/016502548701000406
https://dx.doi.org/10.1007/BF00911232
https://dx.doi.org/10.4159/9780674041318
https://dx.doi.org/10.4159/9780674041318
https://psidonline.isr.umich.edu/publications/Papers/tsp/1971-01_Intelli_achiv.pdf
https://psidonline.isr.umich.edu/publications/Papers/tsp/1971-01_Intelli_achiv.pdf
https://dx.doi.org/10.1002/mpr.329
https://dx.doi.org/10.1016/j.jaac.2018.07.896
https://dx.doi.org/10.1007/s40894-016-0024-1
https://dx.doi.org/10.1017/S095457942100047X
https://dx.doi.org/10.1017/S095457942100047X
https://dx.doi.org/10.1177/108705470200500302
https://dx.doi.org/10.1177/108705470200500302
https://dx.doi.org/10.1007/s00787-020-01679-1
https://dx.doi.org/10.1037/0033-295X.100.4.674
https://dx.doi.org/10.1186/s12888-018-1837-1
https://dx.doi.org/10.1186/s12888-018-1837-1
https://dx.doi.org/10.1192/bjp.2021.133
https://dx.doi.org/10.1073/pnas.1633144100
https://dx.doi.org/10.1073/pnas.1633144100
https://dx.doi.org/10.1371/journal.pmed.1000316
https://dx.doi.org/10.1007/s11606-021-07256-9
https://dx.doi.org/10.1126/science.1204529
https://dx.doi.org/10.1111/j.1467-8624.2010.01564.x


61. Durlak JA, Weissberg RP, Pachan M. A meta-analysis of after-school programs that seek to promote personal
and social skills in children and adolescents. Am J Community Psychol. 2010;45(3-4):294-309. doi:10.1007/
s10464-010-9300-6

62. Molina BSG, Hinshaw SP, Swanson JM, et al; MTA Cooperative Group. The MTA at 8 years: prospective
follow-up of children treated for combined-type ADHD in a multisite study. J Am Acad Child Adolesc Psychiatry.
2009;48(5):484-500. doi:10.1097/CHI.0b013e31819c23d0

63. Parker J, Wales G, Chalhoub N, Harpin V. The long-term outcomes of interventions for the management of
attention-deficit hyperactivity disorder in children and adolescents: a systematic review of randomized controlled
trials. Psychol Res Behav Manag. 2013;6:87-99. doi:10.2147/PRBM.S49114

64. Heckman J, Stixrud J, Urzua S. The effects of cognitive and noncognitive abilities on labor market outcomes
and social behavior. J Labor Econ. 2006;24(3):411-482. doi:10.1086/504455

65. Caldwell DM, Davies SR, Hetrick SE, et al. School-based interventions to prevent anxiety and depression in
children and young people: a systematic review and network meta-analysis. Lancet Psychiatry. 2019;6(12):
1011-1020. doi:10.1016/S2215-0366(19)30403-1

66. Deady M, Choi I, Calvo RA, Glozier N, Christensen H, Harvey SB. eHealth interventions for the prevention of
depression and anxiety in the general population: a systematic review and meta-analysis. BMC Psychiatry. 2017;17
(1):310. doi:10.1186/s12888-017-1473-1

67. Moreno-Peral P, Conejo-Cerón S, Rubio-Valera M, et al. Effectiveness of psychological and/or educational
interventions in the prevention of anxiety: a systematic review, meta-analysis, and meta-regression. JAMA
Psychiatry. 2017;74(10):1021-1029. doi:10.1001/jamapsychiatry.2017.2509

68. van Lier PAC, Vitaro F, Barker ED, Brendgen M, Tremblay RE, Boivin M. Peer victimization, poor academic
achievement, and the link between childhood externalizing and internalizing problems. Child Dev. 2012;83(5):
1775-1788. doi:10.1111/j.1467-8624.2012.01802.x

69. Milette-Winfree M, Mueller CW. Treatment-as-usual therapy targets for comorbid youth disproportionately
focus on externalizing problems. Psychol Serv. 2018;15(1):65-77. doi:10.1037/ser0000162

70. Weiss B, Harris V, Catron T, Han SS. Efficacy of the RECAP intervention program for children with concurrent
internalizing and externalizing problems. J Consult Clin Psychol. 2003;71(2):364-374. doi:10.1037/0022-006X.
71.2.364

SUPPLEMENT 1.
eTable 1. Measurement Invariance for the Behavioral Symptom Trajectories
eTable 2. Missing Data Patterns
eTable 3. Multivariable Models of Association Between Child Longitudinal Symptom Profiles and Adult Life
Economic and Social Outcomes for the Nonimputed Sample

SUPPLEMENT 2.
Data sharing statement

JAMA Network Open | Psychiatry Outcomes Associated With Childhood Externalizing, Internalizing, and Comorbid Symptoms

JAMA Network Open. 2023;6(1):e2249568. doi:10.1001/jamanetworkopen.2022.49568 (Reprinted) January 9, 2023 14/14

Downloaded From: https://jamanetwork.com/ by a Universite and CHU de Bordeaux User  on 02/23/2023

https://dx.doi.org/10.1007/s10464-010-9300-6
https://dx.doi.org/10.1007/s10464-010-9300-6
https://dx.doi.org/10.1097/CHI.0b013e31819c23d0
https://dx.doi.org/10.2147/PRBM.S49114
https://dx.doi.org/10.1086/504455
https://dx.doi.org/10.1016/S2215-0366(19)30403-1
https://dx.doi.org/10.1186/s12888-017-1473-1
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapsychiatry.2017.2509&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.49568
https://dx.doi.org/10.1111/j.1467-8624.2012.01802.x
https://dx.doi.org/10.1037/ser0000162
https://dx.doi.org/10.1037/0022-006X.71.2.364
https://dx.doi.org/10.1037/0022-006X.71.2.364

