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Abstract

Concerns have been raised about an increase in children’s mental health symptoms over the past 30 years, including after
COVID-19 lockdowns. Yet, few studies have investigated variations over generations, while considering sex and socio-
economic status. We aimed to address this gap by comparing mental health symptoms (emotional distress, impulsivity/
hyperactivity/inattention, disruptive behaviours) reported by classroom teachers of 11-year-olds in three population-based,
prospective, representative cohorts in Quebec, Canada. Analyses included 1665 (83%) of the Quebec Longitudinal Study
of Kindergarten Children, in 1993; 1305 (62%) of the Quebec Longitudinal Study of Child Development, 2009; and
3871 (100%) of the Quebec Survey of Child Development in Kindergarten, 2022; ~50% boys. Teacher-rated symptoms
on the validated Social Behavior Questionnaire showed higher scores of emotional distress and impulsive/hyperactive/
inattentive symptoms in 2022 than 2009, and higher in 2009 than 1993 (very small-to-small effect sizes: Cohen’s d 0.12
and 0.26 for emotional distress, 0.06 and 0.25 for impulsive/hyperactive/inattentive symptoms, respectively; P<0.001).
Disruptive behaviour symptoms scored lower in 2022 than 2009, though higher in 2009 than 1993, with very small effect
sizes (Cohen’s d: -0.15 and 0.09, respectively). Boys presented more impulsive/hyperactive/inattentive and disruptive
behaviour symptoms than girls; girls showed more emotional distress than boys. Children from economically disadvan-
taged households (lowest 20% of income distribution) presented higher symptoms rates than advantaged children. These
findings provide novel and timely evidence about variations in children’s mental health symptom rates over three decades,
underscoring the need for preventive interventions as early as elementary school, tailored differentially for boys and socio-
economically disadvantaged children.

Keywords Child and adolescent mental health - COVID-19 pandemic - Epidemiology - Childhood depression -
Inattention and hyperactivity - Temporal trends.
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Introduction

Contemporary changes in behavioural and mental health
problems among youth have long been cause for concern,
with each generation expressing apprehension about young
people’s ability to cope with the evolving demands of daily
life. Nevertheless, with the development of standardized
measures such as the Child Behavior Checklist [1], these
concerns have found empirical support [2—11]. In particular,
some cross-sectional studies have suggested increased men-
tal health symptoms in children and teens, associated with
and following the lockdowns and school closures related to
the COVID-19 pandemic [6, 12—17]. In general, evidence
suggests a possible increase in the prevalence of emotional
and behavioural problems in Western developed countries
[2-5], such as symptoms of anxiety and depression in ado-
lescent girls [2, 4, 8, 9] and possibly symptoms of hyperac-
tivity and inattention in boys [8, 9]. Data is unclear about
disruptive behaviour problems, and questions remain over
the specificity and scope of these changes [2, 4, 8, 9].

Importantly, recent estimates suggest that mental health
disorders including anxiety, depression, and attention-def-
icit/hyperactivity disorder (ADHD) now affect approxi-
mately 11% of children and adolescents worldwide [5],
representing the largest disease burden at ages 10-24 years
[18]. Notably, ADHD assessment criteria and disorder defi-
nitions have broadened over time, confounding time trend
analyses [19, 20]. And although boys are more likely to
experience externalizing disorders such as ADHD and con-
duct disorders, and girls more commonly experience inter-
nalizing disorders such as anxiety and depression [2, 3],
studies have shown mixed findings on whether sex differ-
ences for specific disorders have changed over time [2, 8].
Evidence from multiple timepoint comparisons over several
decades using a harmonized set of cohorts and assessment
methods is sorely needed but remains limited [4, 16].

Concerns have also been raised about associations
between children’s mental health and socioeconomic
inequalities [2, 4, 15]. Children from socioeconomically
disadvantaged backgrounds tend to experience higher lev-
els of internalizing and externalizing symptoms than their
peers [4, 21], with a study reporting a temporal increase in
this mental health gap [4]. Most of these studies were con-
ducted prior to the COVID-19 pandemic [2, 8, 22] and it
is unknown whether the gap is now greater or lesser [23],
highlighting the need for updated research [24].

We aimed to compare mental health symptoms in chil-
dren of similar age over the past 30 years, using similar
cohorts with the results stratified by sex and household
income. To do so, we selected 3 representative and prospec-
tive cohorts in Quebec, Canada, that have data on symptoms
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all assessed by an individual in the same capacity, i.e. class-
room teachers, and using the same validated instrument, i.e.
the Social Behavior Questionnaire [25]. We compared data
at age 11 years, available in our cohorts in 1993, 2009, and
2022. Age 11 was chosen as data was relatively available in
all 3 cohorts and represented a single timepoint. The goal
was to better inform policymakers and enhance targeted
preventive interventions. Coincidentally, using 2022 data
also enabled us to compare pre- and post-COVID mental
health symptom scores.

Methods
Study design and participants

We obtained and compared data from three population-
based, longitudinal cohorts in Quebec, Canada. All original
study protocols were approved by their respective institu-
tional Research Ethics Boards, including the Sainte Justine
Hospital Research Centre, the University of Montreal, and
the Quebec Statistics Institute (Institut de la Statistique
du Québec), as applicable. Written informed consent was
obtained from participants, parents and teachers at each data
collection point, as applicable. The protocol for the present
study was approved by the Sainte Justine Hospital Research
Center ethic committee.

1) Quebec Longitudinal Study of Kindergarten Chil-
dren (QLSKC).

The QLSKC was initiated in the 1986—87 and 198788
school years, designed to be representative of all children
attending kindergarten in French-language public schools of
urban and rural Quebec [26]. In Quebec, all children age 5
years by September 30 of the school year were eligible to
attend kindergarten, which was widely attended. The cohort
included 2000 children as well as a similarly selected sample
of 1017 “disruptive” children who scored>80th percentile
on the Social Behavior Questionnaire. The subset of 1017
was not used in the present study (n=2000). Assessments
in the QLSKC were made yearly from ages 6—12 years and
again at ages 15, 22, and 29 years.

2) Quebec Longitudinal Study of Child Development
(OLSCD).

The QLSCD is a representative birth cohort of infants
born at 24-42 weeks’ gestation to French or English-speak-
ing mothers from October 1997 to July 1998, in all of Que-
bec except for Indigenous territories (n=2120). Longitudinal
assessments were done annually from age 5 months to 8
years, and biennially thereafter to age 25 years [27]. As no
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data collection was conducted at age 11 years in this cohort,
we averaged the values obtained at ages 10 and 12 years.

3)Quebec Survey of Child Development in Kindergar-
ten (QSCDK).

The QSCDK was initiated in 2016-2017 in all English-
and French-language kindergarten classes in public and pri-
vate schools, except for those in Indigenous territories and
special needs schools (n=83,335, representing 94.8% of the
eligible population) [28]. Of these, 8,760 children were ran-
domly selected by the Quebec Statistics Institute between
July to September 2021 to participate in a longitudinal study,
and 4,524 provided consent. Later, from March to June 2022,
the Quebec Statistic Institute invited 8,800 children (Grade
5, age 11) who participated to the QSCDK to join a new data
collection wave, of whom 8,217 consented to participate.
Finally, the Quebec Statistics Institute linked the data of the
3,871 children who participated in the three phases.

Measures
Mental health symptoms

In all cohorts, classroom teachers assessed their students’
mental health symptoms during the spring of the school
year of data collection. We used data from the QLSKC and
QLSCD at age 11 years; in the QLSCD, as only ages 10
and 12 years were available, we used the arithmetic mean
of the two. The validated Social Behavior Questionnaire
(SBQ) [25] included 18 items in 3 dimensions: (1) emo-
tional distress; (2) symptoms of impulsivity/hyperactivity/
inattention; and (3) disruptive behaviours (Supplementary
Table 1). Questions addressed issues in the past 6 months
on a 3-point Likert scale (“never or not true”, “sometimes
or somewhat true”, and “often or very true”). Each dimen-
sion score was calculated as the average of the items, with
higher scores indicating greater mental health symptoms.
We examined internal consistency within each cohort, using
Cronbach’s alpha (Supplementary Table 2). We also exam-
ined the internal structure of the SBQ using first-order con-
firmatory factor analysis (Supplementary Table 3).

Covariates

Within each cohort, data was collected on sociodemo-
graphic covariates both at baseline and thereafter (annu-
ally/biennially or at age 11, depending on the cohort). We
considered 12 covariates in our analyses: child sex (boy or
girl, as indicated by parent at baseline); maternal and pater-
nal ages at childbirth; and maternal and paternal birthplace
(Canada, elsewhere); as well as updated (at age 11 years)
maternal and paternal education (high school or higher, no

high school diploma), maternal and paternal working status
(working, unemployed), family status (intact, non-intact),
number of children in the household, and household income
in the past 12 months (QLSKC and QLSCD : < CA$20,000
vs. $20,000-79,999 vs. > $80,000; QSCDK: < CA$60,000
vs. $60,000-159,999 vs. > $160,000). We categorized house-
hold income as disadvantaged (lowest 20% of the distribu-
tion), median (median 60%), or advantaged (highest 20%).

Statistical analysis

We used Student’s t-tests for continuous variables and x>
tests for categorical variables. Children with more than 30%
missing data on mental health symptoms were excluded from
analyses. To address both the issue of attrition and selective
non-response on specific items in each cohort, we first com-
pared baseline sociodemographic characteristics of children
included in the analyses to those excluded. Weights included
covariates for which the distribution was different between
included participants in the final sample and those lost to
attrition/missing. We then used inverse probability weight-
ing, with multiple imputation by chained equations (m=>50),
to maintain representativeness of the initial cohort. For the
QSCDK (2022 cohort), the Quebec Statistics Institute pro-
vided estimated weights to ensure representativeness.

We compared SBQ mean scores across cohorts using
Students’ t-tests as well as Cohen’s d effect sizes (very
small, < 0.20; small, 0.20-0.50; medium, 0.50—0.80; large,
0.80-1.20; very large, 1.20-2.0; huge, >2.0 [29]). Finally,
we used weighted linear models to quantify associations
between mental health symptoms with sex or household
income. We calculated coefficients, 95% confidence inter-
vals, and P values for each SBQ dimension. Statistical sig-
nificance was set at P<0.05; all statistical analyses were
performed using IBM SPSS Statistics (version 27).

Results
Participants

The number of children with complete data was as follows,
for QLSKC (in 1993), QLSCD (in 2009), and QSCDK
(in 2022), respectively: 1665 (83% of original cohort),
1305 (62%), and 3871 (100%). Each had about 50% boys
(Table 1). Sociodemographic data reflected temporal trends
in that both maternal and paternal ages at the birth of the child
were somewhat higher in the most recent cohort, parental
birthplaces outside of Canada increased with greater immi-
gration, and high school graduation and employment rates
increased for both parents. However, relative family socio-
economic status remained similar between the 3 cohorts.
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Table 1 Sociodemographic char-
acteristics, collected at child’s
age 11 years, for each of the three
cohorts, after weighting®

QLSKC QLSCD QSCDK P value®
1993 2009 2022
(n=1665) (n=1305) (n=3871)
Child age, years, med [min, max] 11.0[10.5, 11.5] 11.3[9.7,12.6] 11.1[10.4,12.5] <0.001
Child sex, boys, n (%) 834 (50.1) 667 (51.1) 1947 (50.3) 0.84
Maternal age at child’s birth, years, 26.9 (4.5) 28.9(5.3) 31.1 (4.9) <0.001
mean (SD)
Paternal age at child’s birth, years, 29.5(4.9) 31.8(5.6) 33.9(5.9) <0.001
mean (SD)
Maternal birthplace, Canada, n (%) 1507 (96.9) 1138 (87.3) 2803 (76.3) <0.001
Paternal birthplace, Canada, n (%) 1406 (95.3) 1051 (87.4) 2377 (74.6) <0.001
Maternal high school graduation, 1207 (74.8) 1094 (87.8) 3523 (96.2) <0.001
yes, n (%)
Paternal high school graduation, 1034 (70.1) 896 (84.7) 2969 (93.9) <0.001
yes, n (%)
Maternal employment, yes, n (%) 984 (72.6) 1048 (84.1) 3228 (88.5) <0.001
Paternal employment, yes, n (%) 1149 (89.8) 1018 (96.2) 3050 (96.6) <0.001
Non intact family, yes, n (%) 324 (23.6) 479 (38.1) 902 (23.3) <0.001
Family socioeconomic status, n (%) <0.001
Disadvantaged 296 (22.1) 279 (22.1) 724 (18.7)
Medium 716 (53.4) 631 (50.0) 2261 (58.4)
Advantaged 328 (24.5) 351 (27.8) 890 (23.0)
Number of children in the household - 2.3(0.87) 2.4(0.9) <0.001
Language spoken at home <0.001
French and other 859 (98.0) 1101 (87.6) 3263 (84.3)
English and other (except French) 8(0.9) 112 (8.9) 337 (8.7)
Neither French nor English 10 (1.1) 44 (3.5) 271 (7.0)

Abbreviations: QLSKC, Quebec Longitudinal Study of Kindergarten Children, 1993; QLSCD, Quebec
Longitudinal Study of Child Development, 2009; QSCDK, Quebec Survey of Child Development in Kin-
dergarten, 2022

Data compiled from final master files of each cohort, © Gouvernement du Québec, Institut de la statistique
du Québec

# Inverse probability weighting to preserve representativeness of each cohort at baseline, considering loss
of participants due to attrition

® In the QLSCD study, as age 11 years was not directly available, we used the mean of values at ages 10
and 12

¢ Comparisons between cohorts using t-test, Chi-square test, or ANOVA tests, as appropriate. Significance

set at P<0.05

In the 1993 cohort, participants differed from non-par-
ticipants (excluded due to attrition or to incomplete data
on mental health symptoms) in parental age at childbirth,
parental birthplace, and family status (Supplementary Table
4). In addition, in the 2009 cohort, non-participants were
more likely to be boys and from more disadvantaged back-
grounds (Supplementary Table 5). After inverse probability
weighting, these sociodemographic differences were signifi-
cantly reduced (Supplementary Tables 6, 7). No child was
excluded from the QSCDK (2022) cohort.

Overall mental health symptoms scores
SBQ scores in all cohorts showed good internal consis-

tency for each dimension, at 0.72-0.88, with most>0.85
(Supplementary Table 2). Emotional distress and impulsive/
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hyperactive/inattentive symptom scores, as rated by class-
room teachers, were generally higher in 2022 than in 2009,
and higher in 2009 than in 1993 (Cohen’s d indicating very
small-to-small effect sizes of 0.12 and 0.26 for emotional dis-
tress, respectively; and of 0.06 and 0.25 for impulsive/hyper-
active/inattentive symptoms, respectively; P<0.001) (Table 2
Fig. 1). Teacher ratings of disruptive behaviour symptoms
showed lower scores in 2022 than in 2009, but higher in 2009
than 1993, with very small effect sizes (Cohen’s d of —0.15
and 0.09, respectively) (Table 2; Fig. 1). Note that observed
differences between 2022 and 2009 in this paragraph would
include effects of the COVID-19 pandemic, if any.

Socioeconomic and gender differences

In all cohorts, children from disadvantaged households had
higher symptom scores in all dimensions than children in
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Table 2 Mental health symptom scores at age 11 years, as per teacher-
rated social behavior questionnaire

Mean scores? QLSKC QLSCD® QSCDK P
1993 2009 2022 value®
(n=1665) (n=1305) (n=3871)
Emotional distress 1.86 2.39 2.67 <0.001
(2.03) (2.08) (2.42)
Impulsive/Hyperactive/  2.15 2.76 2.90 <0.001
Inattentive (2.40) (2.46) (2.57)
Disruptive behaviors 1.17 1.34 1.07 <0.001
(1.82) (1.86) (1.78)

Abbreviations: QLSKC, Quebec Longitudinal Study of Kindergarten
Children; QLSCD, Quebec Longitudinal Study of Child Develop-
ment; QSCDK, Quebec Survey of Child Development in Kindergar-
ten

Data compiled from final master files of each cohort, © Gouverne-
ment du Québec, Institut de la statistique du Québec

# All values shown as mean (SD)

® In the QLSCD study, as age 11 years was not directly available, we
used the mean of values at ages 10 and 12

¢ Comparisons between cohorts using ANOVA tests, significance set
at P<0.05

advantaged households (Fig. 1). Household income group
differences remained relatively stable over time.

Boys showed significantly higher scores than girls in
impulsive/hyperactive/inattentive symptoms and disruptive
behaviours (P<0.001) but not in emotional distress (Fig. 2;
Table 3). Among both boys and girls, emotional distress and
impulsive/hyperactive/inattentive symptoms were gener-
ally higher in 2022 than in 2009, and higher in 2009 than in
1993. However, in both boys and girls, disruptive behaviour
symptom scores were highest in 2009.

Discussion

Despite growing concerns of worsening mental health in
children, few studies have directly compared the rates of
mental health symptoms in representative, population-
based cohorts assessed cross-sectionally at the same age
but separated by decades in time. In this study, we com-
pared mental health symptoms in 11-year-olds in 3 popula-
tion-based cohorts (i.e. in 1993, 2009, 2022, respectively),
using comparable measures (validated questionnaire) com-
pleted by comparable raters (classroom teachers). We found
that classroom teachers in 2022 reported higher levels of
emotional distress and impulsivity/hyperactivity/inatten-
tion symptoms in their students than teachers in 2009; and
teachers in 2009 reported higher levels than those in 1993.
Effect sizes between 1993, 2009, and 2022 were small to
very small. However, for disruptive behaviours, teachers in
2022 reported lower levels than did teachers of 11-year-olds
in 2009, though 2009 was higher than 1993. Viewed differ-
ently, our results suggest that 2 out of 3 types of symptoms
were scored higher in post-COVID times than in a cohort
assessed 13 years earlier, while the third actually decreased,
supporting concerns that COVID may represent an addi-
tional aggravating factor for certain mental health symp-
toms in 11-year-old children.

Several studies have attempted to address the temporal
trends of increasing mental health issues in youth [3, 4, 11,
16]. However, whereas we focused on children on the cusp
of puberty, others focused on older ages, namely adolescents
and young adults [3, 16]. For instance, Botha et al. in Aus-
tralia concluded that “poorer mental health of Millennials

a. Emotional ditress b. Impulsivity / Hyperactivity / Inattention c. Disruptive behaviours
.
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QLSKC, 1993 QLSCD, 2009 QSCDK, 2022 QLSKC, 1993

Household income Advantaged

Fig. 1 Mental health symptom scores at age 11 years (as per teacher-
rated Social Behavior Questionnaire) in each of the 3 cohorts, accord-
ing to household income. Abbreviations: QLSKC, Quebec Longi-
tudinal Study of Kindergarten Children, 1993; QLSCD, Quebec
Longitudinal Study of Child Development, 2009; QSCDK, Quebec
Survey of Child Development in Kindergarten, 2022. Data compiled

QLSCD, 2009

QSCDK, 2022 QLSKC, 1993 QLSCD, 2009 QSCDK, 2022

Median =-e= Disadvantaged =e= All

from the final master files of each cohort, © Gouvernement du Qué-
bec, Institut de la statistique du Québec. We used Student’s t-tests to
compare mean symptom scores. Effect sizes were determined using
Cohen’s d tests: very small, < 0.20; small, 0.20-0.50; medium, 0.50—
0.80; large, 0.80—1.20; very large, 1.20-2.0; huge, >2.0. * P<0.05; **
P<0.01; *** P<0.001
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Fig. 2 Mental health symptom scores at age 11 years (as per teacher-
rated Social Behavior Questionnaire) in each of the 3 cohorts, accord-
ing to child sex. Abbreviations: QLSKC, Quebec Longitudinal Study
of Kindergarten Children, 1993; QLSCD, Quebec Longitudinal Study
of Child Development, 2009; QSCDK, Quebec Survey of Child Devel-
opment in Kindergarten, 2022. Data compiled from the final master

Table 3 Mental health mean scores in the three cohorts according to
child sex

QLSKC QLSCD QSCDK P value?
1993 2009 2022
n=1,665 n=1,305 n=8,217
Emotional distress
Boys 1.90 (2.10) 2.61(2.23) 2.67 (2.46) <0.001
Girls 1.83 (1.95) 2.16 (1.89) 2.68(2.37) <0.001
Impulsive/Hyperactive/Inattentive
Boys 2.85(2.62) 3.58(2.59) 3.60 (2.72) <0.001
Girls 1.44 (1.93) 1.91 (1.98) 2.19 (2.20) <0.001
Disruptive behaviors
Boys 1.74 (2.13) 1.89(2.14) 1.52 (2.09) <0.001
Girls 0.60 (1.19) 0.76 (1.29) 0.62 (1.25) 0.03

Abbreviations: QLSKC, Quebec Longitudinal Study of Kindergarten
Children; QLSCD, Quebec Longitudinal Study of Child Develop-
ment; QSCDK, Quebec Survey of Child Development in Kindergar-
ten

Data compiled from final master files of each cohort, © Gouverne-
ment du Québec, Institut de la statistique du Québec

2 All values shown as mean (SD)

®In the QLSCD study, as age 11 years was not directly available, we
used the mean of values at ages 10 and 12

¢ Comparisons between cohorts using ANOVA tests, significance set
at P<0.05

is driving the apparent deterioration in population-level
mental health” [3]. One British study in 11-year-olds of 3
different generations stopped at 2012 [4]. Similarly to ours,
they found ongoing differences between advantaged and
disadvantaged participants. A 2023 comparison of 2 cohorts
of children ages 4-17 in the UK showed that trajectories
of emotional problems were different in the more recent
cohort, and emerging earlier [2]. There are other studies and
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QLSCD, 2009

QSCDK, 2022 QLSKC, 1993 QLSCD, 2009 QSCDK, 2022

Girls

files of each cohort, © Gouvernement du Québec, Institut de la statis-
tique du Québec. We used Student’s t-tests to compare mean symptom
scores. Effect sizes were determined using Cohen’s d tests: very small,
< 0.20; small, 0.20-0.50; medium, 0.50-0.80; large, 0.80—1.20; very
large, 1.20-2.0; huge,>2.0. * P <0.05; ** P <0.01; *** P <(.001

literature reviews, but some ended in 2014 or earlier, i.e.
more than 10 years ago [22, 30] and others relied on differ-
ent questionnaires and subscales, making further compari-
sons difficult [2, 3].

The difference in mean symptom scores between finan-
cially disadvantaged and advantaged children in our study
remained stable over time, suggesting no intensification
(or reduction) of inequalities. This finding is in line with a
study on teenagers and young adults by Kiviruusu in Finn-
ish youth between 2015 and 2023 [16], but not by an ear-
lier 2015 paper by Collishaw and colleagues for 1999-2012
[22]. It is possible that economic factors specific to each
country contributed to these discrepancies, notably during
the COVID-19 pandemic when financial support, public
health policies, and lockdowns differed considerably [31].
Previous research indicates that poverty likely has direct
negative effects on child mental health [32]. For instance,
reductions in public spending in several European coun-
tries over the past decade have disproportionately impacted
social support services and mental health resources for eco-
nomically disadvantaged families [33]. While our findings
did not show a widening of inequalities, they underscored
the ongoing importance of policy aimed at protecting the
mental health of children from vulnerable socioeconomic
backgrounds.

With respect to sex differences, boys in our study were
consistently rated as exhibiting more symptoms than
girls, except for emotional distress. These sex differences
remained relatively stable over cohorts of different genera-
tions, similarly to previous studies [4, 16]. Boys are consis-
tently more likely to exhibit externalizing disorders, such
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as ADHD and conduct disorders [3, 30]. Conversely, girls
are more likely to present internalizing disorders, such
as anxiety and depression [2, 5, 8]. However, we did not
measure disorders or diagnoses but strictly observed symp-
toms. Notably, studies in older children/teenagers have
reported increasing disparities between sexes over decades,
with changes less pronounced in boys [2, 3, 8, 22]. Future
research should explore targeted interventions to effectively
address sex-specific vulnerabilities to mental health prob-
lems during critical developmental periods [2].

Several reasons may explain why teachers reported
higher levels of mental health symptoms and same/lower
levels of disruptive behaviours for same-aged children in
recent generations. First, teachers may be more aware and
better trained to recognize symptoms in children [8, 22].
Second, the widening range of symptoms included in diag-
nostic criteria over time (for example from the DSM 5 [19]
compared to the DSM 4 [20]) might have led to increased
identification of certain symptoms [34]. Third, lower stigma
today may make children more comfortable expressing or
displaying symptoms openly [8, 22]. Nonetheless, the docu-
mented increase in emergency visits for suicide attempts
— which are less likely to be influenced by awareness or
stigma — suggests that at least part of the reported increase
reflects a factual worsening in youth mental health [35].
Finally, it is possible that children’s mental health has wors-
ened over time [8, 22]. For example, Botha and colleagues
(2023) found that Millennials (i.e. those born in the 1990s)
experienced higher emotional distress symptoms than those
born both earlier and later, pointing to a possible cohort-
specific effect [3]. However, a recent review concluded
that increases in adolescent (ages 12—18 years) depression
across 1991-2020 were more consistently attributed to
period effects — such as the rise of social media, educational
pressures, economic instability, increase of single-parent
households, the COVID-19 pandemic — affecting all youths
broadly, regardless of birth-cohort [36]. Interpreting such
trends remains complex, as societal changes may differen-
tially impact successive cohorts, particularly when expe-
rienced during sensitive developmental windows. Unlike
studies attempting to disentangle age, period, and cohort
effects simultaneously [3], the present study compared men-
tal health symptoms at a fixed age (11 years) across three
time points. By holding age constant, our design avoids the
identification problem inherent in age—period—cohort mod-
els and allows for a more straightforward comparison of
generational changes in mental health in late childhood.

Strengths and limitations

A key strength of our study was the comparison of cross-
sectional data from a series of three population-based

representative cohorts assessed in different decades in which
participants turned age 11 years, allowing the generalizabil-
ity of results to non-clinical samples. Second, assessments
were conducted prospectively in real-world settings, more
accurately portraying mental health in the community [37].
Third, we used ratings by classroom teachers, as these were
available in all three cohorts, contrary to parent ratings.
Teacher ratings are often used in population-based stud-
ies to inform children’s mental health and provide a sense
of what is normative versus atypical (especially regard-
ing externalizing symptoms) [38]; however, these ratings
inherently reflect expectations specific to the school set-
ting. Fourth, regardless of cohort, all children were assessed
using the same validated instrument, namely the Social
Behavior Questionnaire, which presents good psychometric
properties [25], thereby limiting bias and interference from
changes in diagnostic criteria.

Limitations included not adding parent-reported assess-
ments, as these were available only partially in two cohorts
and entirely unavailable in the third. Second, cohort data-
bases were stored separately, limiting direct comparison to
investigate whether the internal structure of the question-
naire or its use by teachers varied according to contempo-
rary practice. We were also unable to investigate potential
interactions between cohort, sex, and socioeconomic status,
limiting our ability to formally assess associations between
these factors. Third, two of our cohorts presented differ-
ential attrition; we offset this by using a robust method
(inverse probability weighting) to maintain initial represen-
tativeness of each cohort [39]. Fourth, generalizability of
results might be limited due to cultural differences within
and outside Quebec. However, and importantly, all cohorts
were representative of the Quebec population at their incep-
tion (other than residents of Indigenous areas). Further, the
city of Montreal was included, which is multicultural and
multiethnic [40], thereby reflecting various cultural back-
grounds in the analyses. Lastly, we focused exclusively on
children at age 11, an important developmental period just
prior to the “turbulent teens”, but nonetheless only one age
point on the trajectory from childhood to young adulthood.
Further research could focus on including more timepoints
in childhood to clarify developmental changes in mental
health across childhood [2].

In conclusion, our research points to temporal trends of
increasing mental health symptoms in children as young as
age 11 years. There were differences in mental health symp-
toms between boys and girls, and in each cohort, those from
low-income households exhibited the highest symptom lev-
els. Considering that childhood alone accounts for approxi-
mately one-quarter of the total lifetime mental health
burden [5, 41] and represents an economic cost of approxi-
mately 798€ billion per year in Europe [42], strategies for
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identifying individuals at risk and for designing preventive
interventions hold the potential for meaningful individual,
familial, and societal benefits [10]. Given these findings,
policymakers should consider supporting early preventive
interventions in elementary schools, tailored differentially
for boys and for children of lower-income households. Fur-
ther, clinicians may consider adding teachers’ perceptions
when assessing children’s mental health, with respect to
other children in the class.
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