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Abstract
This large cross-sectional study examined the impact of COVID-19 emergency measures on child/adolescent mental health 
for children/adolescents with and without pre-existing psychiatric diagnoses. Using adapted measures from the CRISIS 
questionnaire, parents of children aged 6–18 (N = 1013; 56% male; 62% pre-existing psychiatric diagnosis) and self-reporting 
children/adolescents aged 10–18 (N = 385) indicated changes in mental health across six domains: depression, anxiety, 
irritability, attention, hyperactivity, and obsessions/compulsions. Changes in anxiety, irritability, and hyperactivity were 
calculated for children aged 2–5 years using the Strengths and Difficulties Questionnaire. COVID-19 exposure, compliance 
with emergency measures, COVID-19 economic concerns, and stress from social isolation were measured with the CRISIS 
questionnaire. Prevalence of change in mental health status was estimated for each domain; multinomial logistic regres-
sion was used to determine variables associated with mental health status change in each domain. Depending on the age 
group, 67–70% of children/adolescents experienced deterioration in at least one mental health domain; however, 19–31% of 
children/adolescents experienced improvement in at least one domain. Children/adolescents without and with psychiatric 
diagnoses tended to experience deterioration during the first wave of COVID-19. Rates of deterioration were higher in those 
with a pre-exiting diagnosis. The rate of deterioration was variable across different age groups and pre-existing psychiatric 
diagnostic groups: depression 37–56%, anxiety 31–50%, irritability 40–66%, attention 40–56%, hyperactivity 23–56%, 
obsessions/compulsions 13–30%. Greater stress from social isolation was associated with deterioration in all mental health 
domains (all ORs 11.12–55.24). The impact of pre-existing psychiatric diagnosis was heterogenous, associated with dete-
rioration in depression, irritability, hyperactivity, obsession/compulsions for some children (ORs 1.96–2.23) but also with 
improvement in depression, anxiety, and irritability for other children (ORs 2.13–3.12). Economic concerns were associ-
ated with improvement in anxiety, attention, and obsessions/compulsions (ORs 3.97–5.57). Children/adolescents with and 
without pre-existing psychiatric diagnoses reported deterioration. Deterioration was associated with increased stress from 
social isolation. Enhancing social interactions for children/adolescents will be an important mitigation strategy for current 
and future COVID-19 waves.
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Introduction

COVID-19 emergency measures, leading to the closure 
of schools, recreation centres, and organized activities, 
have resulted in widespread disruption to all aspects of the 
lives and routines of children and adolescents. COVID-19 

emergency measures began in Ontario, Canada on March 
12, 2020 and largely remained under “lockdown”, including 
the closure of all schools, nearly all childcare centres, all 
non-essential retail shops, many local and provincial parks, 
and in-person medical and dental visits except for emer-
gency services until June 22, 2020. Daily routines afforded 
by school and extracurricular activities are instrumental in 
maintaining physical activity, regulating sleep cycles, and 
providing social interactions, all key protective factors for 
children’s and adolescents’ mental health [1–3]. Emerging 
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literature from countries experiencing a high prevalence of 
COVID-19, such as China, suggests significant psychologi-
cal impact in children and adolescents[4]. Concerns about 
being infected and living in an area with higher viral preva-
lence were associated with increased depressive and anxious 
symptoms among adolescents (44% and 37%, respectively) 
[4, 5]. Published studies [6–9], however, have provided little 
to no information about the relative impacts of COVID-19 
exposure and implementation of emergency measures, e.g., 
compliance with directives and stress from social isolation, 
on child and adolescent mental health. Moreover, exposure 
to virus and imposed emergency measures may vary differ-
entially across age groups (infancy to 18 years) and previous 
diagnosis with either mental health or neurodevelopmental 
disorders or both. Further, while the majority of previous 
studies have focused on depression and anxiety, this study 
examined six mental health domains. Several commentaries 
have highlighted the likely deleterious effects of COVID-19 
emergency measures on child and adolescent mental health 
[10, 11], yet it is also possible that some children and ado-
lescents may experience improvements in mental health 
compared to before the pandemic [12, 13] due to reduced 
school and/or social stress. Understanding factors associated 
with improvement, as well as deterioration, of mental health 
is important for understanding resiliency and considering 
interventions to ameliorate outcomes for those experiencing 
mental health deterioration.

Our primary objective was to examine the impact of 
emergency measures on mental health status as compared 
with pre-pandemic mental health across six domains: 
depression, anxiety, irritability, attention, hyperactivity, and 
obsessions/compulsions in children 2–18 years of age, as 
reported by parents and in children and adolescents 10–18 
years of age, as self-reported. Secondary objectives included 
examining these impacts, by mental health domain, among 
children with and without pre-COVID psychiatric and neu-
rodevelopmental diagnoses, and to identify risk and protec-
tive factors for changes in mental health.

Materials and methods

Participants

This cross-sectional study was embedded within four on-
going study cohorts: two clinically-referred mental health 
and neurodevelopmental cohorts and two community 
cohorts: (i) SickKids Psychiatry: children/adolescents ages 
6–18 years in the Greater Toronto Area referred to an out-
patient mental health clinic for evaluation of mental health 
concerns including but not limited to depression and anxiety 
disorders, attention-deficit/hyperactivity disorder (ADHD), 
obsessive–compulsive disorder (OCD), disruptive behaviour 

disorders (see Supplement for cohort details); (ii) the Prov-
ince of Ontario Neurodevelopmental Disorder (POND) net-
work[14]: children/adolescents ages 6–18 years throughout 
the province of Ontario receiving care at outpatient clin-
ics with neurodevelopmental disorders, including autism 
spectrum disorders (ASD), ADHD, OCD, and intellectual 
disability; (iii) The Applied Research Group for Kids (TAR-
Get Kids!)[15]: healthy children recruited from ages birth 
to 5 years in the Greater Toronto Area, and participating 
in a primary care practice-based research network; and (iv) 
Spit for Science [16]: a population-based sample of children/
adolescents ages 6–18 years recruited at an urban science 
museum. The sample is primarily made up of children and 
adolescents from the southern Ontario region. These four 
cohorts were selected as established cohorts with a diverse, 
existing participant base for this study on the effects of 
COVID-19 on child health and mental health. These cohorts 
include children across all age ranges up to 18 years. By 
inclusion of both clinical and community samples (e.g., chil-
dren and adolescents with pre-COVID mental health and/
or neurodevelopmental diagnoses), the impacts of the pan-
demic could be examined across multiple important popula-
tions. Parents who had previously consented to be contacted 
were sent an email about participation with a separate link 
to send to their child if their child was between the ages of 
10 and 18 years and interested in participating. This study 
was approved at all institutional research ethics boards and 
all participants provided informed consent/assent.

Parents of children 2–18 years old (n = 1013; 53.2% 
response rate) completed online questionnaires using RED-
cap [17, 18]. Youth 10–18 years (n = 347) completed self-
report questionnaires though a separate email link to their 
parents’ email address. This sample is a convenience sample 
and participants were not selected for invitation or inclu-
sion based on any specific characteristics. Emergency meas-
ures were implemented in Canada in mid-March 2020; all 
data collection using online questionnaires were completed 
from April 15, 2020 to June 19, 2020 (Fig. 1). Some data 
for use in calculating the mental health status change score 
(as described below) for children ages 2–5 years old was 
collected from August 1, 2018 through February 29, 2020. 
Analysis was completed through July 31, 2020.

Measures

Child/adolescent mental health status change

Among children/adolescents 6–18  years, mental health 
change was assessed separately by domain using a single-
item adapted version of the international CRISIS Ques-
tionnaire, which measures impact of the pandemic so that 
it can be compared across cultures [19, 20]. Parents and 
self-reporting youth were asked, “Compared to the time 
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BEFORE the COVID-19 crisis, how is your child’s (your) 
overall mood”, using a 5-point Likert scale (1 = a lot worse; 
5 = a lot better). This was repeated for each of the 6 mental 
health domains (depression, anxiety, irritability, attention, 
hyperactivity, obsessions/compulsions). Previous research 
has demonstrated the validity of similar single items meas-
ures in assessing psychological distress [21, 22].

Parents of children ages 2–5 years old completed either 
the Preschool Strengths and Difficulties Questionnaire (pre-
school SDQ, ages 2–4 years), or the SDQ (for children age 
5) [23, 24]. Three sub-scales of the pre-school SDQ/SDQ 
that align with the domains assessed in the older children 
were used: emotional problem subscale for anxiety, conduct 
problems subscale for irritability, and hyperactivity subscale 

Fig. 1  Flow diagram for 
participant inclusion in parents 
of children ages 2–18 years old 
and children/youth ages 10–18 
years old
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for hyperactivity. The conduct problems subscale items in 
the pre-school SDQ and SDQ align most closely with the 
construct of irritability [25], a core symptom of oppositional 
defiant disorder which is the most common presentation of 
behaviour problems in the pre-school age group [26].

Demographics

Parent-reported household income, child age, race/ethnic-
ity, sex, gender identity, and pre-COVID psychiatric diag-
noses using items adapted from the CRISIS questionnaire, 
an instrument designed by an international collaboration to 
examine mental health during the COVID-19 pandemic [27], 
and the CRISIS-AFAR adapted for autism and related neu-
rodevelopmental conditions [28] (see Supplemental Table 1 
for all individual items and response frequencies).

Economic impact of COVID‑19

Determined using two parent-reported items from the CRI-
SIS questionnaire [27].

Compliance with emergency measures/stay‑at‑home 
directives

Determined using items adapted from the CRISIS question-
naire [27].

COVID‑19 exposure

Determined by responses to two items adapted from the 
CRISIS questionnaire regarding COVID-19 diagnosis in the 
parent, child, or family member. An affirmative response to 
either item was coded as “exposure”.

Stress from social isolation

Assessed using four items from the CRISIS questionnaire 
[27]. Item responses were provided on a five-point Likert 
scale (1 = not at all; 5 = extremely) from which the mean 
score of stress from social isolation was calculated, with 
higher scores indicating a higher level of stress (see Sup-
plemental Table 1 for all individual items and response 
frequencies).

Data analysis

Data were analysed in R [29] and R Studio version 1.2.1335 
[30]. We used mice [31] for imputation (n = 10) of missing 
item-level covariate and predictor data where participants 
had < 50% missing data on all items required for analysis 
[32–34]. For scale predictors (economic impact of COVID-
19, compliance with stay-at-home directives, stress from 

social isolation), item responses were averaged and stand-
ardised on a scale from 0 to 1 to facilitate comparisons.

Mental health status change

For responses from parents of children ages 6–18 years, we 
created 3 categories using the six items on mental health sta-
tus change by combining scores of 1 and 2 (a lot and a little 
worse) into a category of “deteriorated”; scores of 3 (about 
the same) into “unchanged”; 4 and 5 (a little and a lot better) 
into “improved”. Responses by youth report were coded in 
an identical process. For children 2 to 5 years, a difference 
score was computed using scores obtained during the study 
period and data collected on the SDQ in the 18 months prior 
to COVID-19 from the longitudinal TARGet Kids! Cohort 
[15]. Improved, deteriorated, and unchanged was operation-
alized using a change of 2 points as the minimally clinically 
significant difference in SDQ scores (difference of ≤ − 2 
indicated improvement, difference ≥ 2 indicated deteriora-
tion, and difference < 2 and > − 2 indicated unchanged) [35].

For child/adolescents 10–18 years, child–parent inform-
ant agreement on mental health status change was examined 
using the Χ2 statistic (Supplement Table 4).

Improvement or deterioration in any domain across all 
domains for children/adolescents 6 to 18 years old and 
for children 2–5 years old was examined with prevalence 
estimates. The prevalence of “improved’, “unchanged”, or 
“deteriorated” ratings on the six mental health domains by 
informant, by child age group, as well as across all par-
ticipants, and separately in children with and without pre-
COVID psychiatric diagnoses, were then examined with 
prevalence estimates. Pre-existing psychiatric diagnoses, 
assessed with the question, “Has a health or educational 
professional ever told you that your child had any of the fol-
lowing health conditions? (check all that apply)”, from the 
CRISIS questionnaire, were grouped into four categories: 
(1) mental health (MH: depression, anxiety, OCD, ADHD, 
or learning disorder); (2) autism spectrum disorder (ASD: 
autism spectrum disorder, developmental delay, other neu-
rodevelopmental disorder); (3) comorbid mental health and 
autism spectrum disorder/developmental delay (MH + ASD: 
including both listed MH and ASD diagnoses); and (4) no 
psychiatric diagnosis (NO DX: participants without either 
MH or ASD diagnoses).

Risk and protective factors

Cronbach’s alpha examined the internal consistency of scales 
assessing economic impact, compliance with stay-at-home 
directives, and stress from social isolation within our sam-
ple. For children ages 6–18 years old, multinomial logistic 
regressions [36] with parent-informant outcome (improved, 
unchanged, deteriorated) for each of the 6 domains were 
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conducted to determine the relative impacts of compliance 
with emergency measures, stress from social isolation, and 
COVID exposure, while controlling for child age, sex and 
ethnicity, household income, COVID-related economic con-
cerns, and any pre-COVID diagnosis.

Results

Participant characteristics

The sample included 1013 parents of children/adolescents 
of 1905 parents who initially confirmed receipt of the study 
email. Children and adolescents were two to 18 years old 
[2–5 years, n = 54; 6–9 years, n = 392; 10–12 years, n = 276; 
13–18  years, n = 291; mean (SD) age in years = 10.46 
(3.58)]. Overall, 56.1% (n = 568) were male. Of the 763 
children and adolescents who consented to participate, 347 
completed outcome measures. The mean (SD) age in years 
of children and adolescents was 13.05 (2.53) and 51.8% were 
male. A summary of participant demographic variables is 
provided in Table 1 and flow diagram in Fig. 1.

Mental health change status

On examination of the combined, across-domain prevalence 
of parent-report deterioration in any of the six domains 
assessed, 70.2% (651 of 927) of children and adolescents 
ages 6–18 were faring worse in at least one domain. Among 
2 to 5-year-old children, 66.7% (36 of 54) were faring worse 
in at least one of the three domains assessed. For the com-
bined, across-domain prevalence of improvement in any of 
the six domains, 19.5% (181 of 927) of children and adoles-
cents ages 6–18 were faring better in at least one domain. 
Among children ages 2–5, 31.5% (17 of 54) of children were 
faring better in at least one of the three domains.

Mental health status change across all age 
and informant groups

Parent report was consistent with youth self-report 
of changes in depression for the categories improved, 
unchanged, deteriorated (Χ2(1) = 43.91, p < 0.001). In all 
other domains, cell sizes for “improved” were insufficient 
for the Χ2 test, however, parent and child/adolescent reports 
were consistent for the categories of “deteriorated” and 
“unchanged” (all p < 0.01; Supplemental Table 4). Full 
results are available in Table 2 and Fig. 2a. Deterioration in 
depression, anxiety, irritability, attention, and hyperactiv-
ity was reported in as many as 46.5–53.6% of children and 
adolescents, depending on age. Conversely, improvements 
in these domains were noted in as many as 11.0–19.6% 
of participants. In the case of obsession/compulsions, 

deterioration was noted in 19.7–22.6% of responders, 
whereas improvements were noted in 3–4% of children and 
adolescents. When data were combined across all ages, the 
domain with the highest rate of deterioration was attention 
(47.3%), assessed in children/adolescents ages 6–18 years 
(see Table 2 for full results). 

Mental health status change across all mental 
health diagnosis groups

Children/adolescents with NO DX experienced deterioration 
in depression, irritability, attention, hyperactivity, and obses-
sion/compulsions of 13.0–40.8%, depending on domain. 
Deterioration in depression, irritability, attention, and hyper-
activity was highest in children and adolescents with ASD 
(56.1–66.7%) while deterioration in anxiety and obsession/
compulsions was highest among children and adolescents 
with MH + ASD diagnoses. Conversely, improvements in 
these domains were noted in as many as 0.9–18.8% of par-
ticipants depending on diagnostic category and domain. 
Prevalence of change in mental health status, by domain, 
in children with and without pre-COVID mental health and 
neurodevelopmental disorders are presented in Fig. 2b; Sup-
plemental Table 7.

Risk and protective factors

Internal consistency for parent-report measures for children 
6–18 years old on economic impact of COVID-19 (α = 0.77; 
adolescent report was a single item) and stress from social 
isolation (parent-report α = 0.75; child/adolescent-report 
α = 0.68) was acceptable. See Supplemental Tables 1–3 for 
internal consistency of all other scales and item response 
frequencies.

We hypothesized that stress from social isolation and 
COVID-19 exposure would both have negative impacts on 
all domains of child and adolescent mental health. Dete-
rioration in depression was associated with presence of 
a pre-COVID psychiatric diagnosis (OR = 2.04, 95% CI 
1.45–2.86, p < 0.001) and greater stress from social isolation 
(OR = 55.24, 95% CI 24.55–124.30, p < 0.001). Deteriora-
tion in anxiety was associated with greater stress from social 
isolation (OR = 54.36, 95% CI 25.03–118.03, p < 0.001). 
Deterioration in irritability was associated with child Euro-
pean/North American ethnicity/ancestry (OR = 0.58, 95% 
CI 0.42–0.80, p = 0.001), presence of a pre-COVID diag-
nosis (OR = 2.08, 95% CI 1.48–2.92, p < 0.001), older child 
age (OR = 0.93, 95% CI 0.88–0.98, p = 0.003), and stress 
from social isolation (OR = 43.25, 95% CI 19.59–95.46, 
p < 0.001). Deterioration in attention was associated with 
greater stress from social isolation (OR = 24.93, 95% CI 
11.76–52.87, p < 0.001). Deterioration in hyperactivity was 
associated with being male (OR = 0.72, 95% CI 0.52–0.99, 
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Table 1  Participant characteristics

a Characteristics associated with parent-report economic impact of COVID 19, parent-report COVID 19 exposure, parent- and child/adolescent-
report of emergency measure compliance, and parent- and child/adolescent-report of stress associated with social isolation are reported sepa-
rately for the 2–5 year age group, the 6–18 year parent-report age group, and the 10–18 year child/adolescent-report group as the items included 
in the scales differed in some groups (see Supplement Table 1 for full details on items and response frequencies)

% (n) Mean (SD) N

Full sample, parent-report
 Self-report household income (> 80,000 CAD/year) 72.8% (663) – 911
 Parent/caregiver relationship to child (biological or adoptive mother) 90.4% (918) – 1015
 Ethnicity/ancestry of the child 995
  Caucasian, European, Non-aboriginal North American ethnicity/ancestry origins 60.6% (603) –
  Single ethnicity/ancestry Caribbean, Latin/Central/South American, African, Asian, 

Oceania, North American Aboriginal origins
16.3% (162) –

  Multiple ethnicity/ancestry origins 23.1% (230) –
 Assigned sex of the child 1014
  Male 56.0% (568) –
  Female 44.0% (446) –

 Child/adolescent gender identity (ages 6–18 years only) 958
  Boy 56.3% (539) –
  Girl 42.7% (409) –
  Trans boy 0.3% (3) –
  Trans girl 0% (0) –
  Non-binary or self-described 0.7% (7) –

 Any premorbid mental health or ASD diagnosis (ages 6–18 years only) 959
  Mental health diagnosis 45.6% (437) –
  ASD/neurodevelopmental diagnosis 4.3% (41) –
  Comorbid mental health and ASD/neurodevelopmental diagnosis 12.1% (116) –
  No mental health, ASD, or neurodevelopmental diagnosis 38.1% (365) –
  Child age (in years) – 10.46 (3.58) 1015

Parent-report of children ages 2–5 years old
 Economic impact of COVID  19a – 0.06 (0.17) 55
 Emergency measure  compliancea – 0.07 (0.18) 55
 Stress from social  isolationa 0.40 (0.29) 25
 COVID 19  exposurea (positive exposure) 5.5% (3) – 55

Parent-report of child/adolescent ages 6 to 18 years old
 Economic impact of COVID  19a – 0.27 (0.25) 959
 Emergency measure  compliancea – 0.39 (0.34) 948
 Stress from social  isolationa – 0.42 (0.23) 948
 COVID 19  exposurea (positive exposure) 4.2% (40) – 959

Child/adolescent-report, ages 10–18 years
 Assigned sex of the child/adolescent 347
  Male 51.8% (180) –
  Female 48.1% (167) –

 Child/adolescent gender identity (ages 13–18 years) 182
  Boy 48.4% (88) –
  Girl 50.0% (91) –
  Trans boy 1.1% (2) –
  Non-binary or self-described 0.5% (1) –

 Child/adolescent age (in years) – 13.05 (2.53) 347
 Emergency measure  compliancea – 0.39 (0.33) 347
 Stress from social  isolationa – 0.36 (0.22) 347
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p = 0.043), having a pre-COVID psychiatric diagnosis 
(OR = 2.23, 95% CI 1.56–3.19, p < 0.001), older child age 
(OR = 0.92, 95% CI 0.88–0.97, p = 0.002), and greater stress 

from social isolation (OR = 16.74, 95% CI 7.94–35.29, 
p < 0.001). Deterioration in obsession/compulsions was 
associated with having a pre-COVID psychiatric diagnosis 

Table 2  Prevalence of mental 
health status change by 
informant and age group

In all ages prevalence analysis, adomains reflect only children/adolescents 6–18  years old and bdomains 
reflect children/adolescents 2–18 years old

Improved % (n) Unchanged % (n) Deteriorated % (n)

Parent-report of children/adolescents ages 2–18 years old
  Depressiona 11.6% (106) 41.5% (381) 46.9% (430)
 Anxiety/emotional  problemsb 6.2% (60) 50.7% (493) 43.1% (419)
 Irritability/conduct  problemsb 12.0% (113) 42.0% (394) 45.9% (431)
  Attentiona 7.1% (62) 45.6% (396) 47.3% (411)
  Hyperactivityb 5.2% (48) 61.3% (566) 33.5% (309)
 OCD  symptomsa 4.0% (35) 74.9% (659) 21.1% (186)

Parent-report of children ages 2–5 years old
 Emotional problems 11.1% (6) 57.4% (31) 31.5% (17)
 Conduct problems 16.7% (9) 53.7% (29) 29.6% (19)
 Hyperactivity 14.8% (8) 50.0% (27) 35.2% (19)

Parent-report of children ages 6–9 years old
 Depression 8.8% (33) 44.2% (165) 46.9% (175)
 Anxiety 5.6% (21) 47.9% (180) 46.5% (175)
 Irritability 4.1% (15) 42.3% (153) 53.6% (194)
 Attention 9.0% (32) 43.1% (153) 47.9% (170)
 Hyperactivity 5.4% (19) 56.1% (199) 38.6% (137)
 OCD symptoms 3.9% (14) 76.5% (276) 19.7% (71)

Parent-report of children ages 10–12 years old
 Depression 11.0% (29) 41.4% (109) 47.5% (125)
 Anxiety 3.8% (10) 55.1% (146) 41.1% (109)
 Irritability 8.0% (20) 41.0% (103) 51.0% (128)
 Attention 7.3% (18) 46.6% (115) 46.2% (114)
 Hyperactivity 5.3% (13) 64.8% (160) 30.0% (74)
 OCD symptoms 4.0% (10) 74.3% (185) 21.7% (54)

Parent-report of adolescent ages 13–18 years old
 Depression 15.7% (44) 38.1% (107) 46.3% (130)
 Anxiety 8.3% (23) 49.1% (136) 42.6% (118)
 Irritability 9.2% (25) 46.1% (125) 44.6% (121)
 Attention 4.4% (12) 47.9% (128) 47.6% (127)
 Hyperactivity 2.2% (8) 49.0% (180) 48.8% (179)
 OCD symptoms 4.1% (11) 73.3% (198) 22.6% (61)

Child-report ages 10–12 years old
 Depression 12.0% (19) 52.2% (83) 35.4% (56)
 Anxiety 13.3% (21) 46.8% (74) 39.9% (63)
 Irritability 11.4% (18) 43.7% (69) 44.9% (71)
 Attention 8.9% (14) 45.6% (72) 45.6% (72)
 Hyperactivity 10.1% (16) 58.2% (92) 31.6% (50)

Adolescent-report ages 13–18 years old
 Depression 19.6% (37) 33.9% (64) 46.6% (88)
 Anxiety 14.1% (26) 48.1% (89) 37.8% (70)
 Irritability 10.9% (20) 40.8% (75) 48.4% (89)
 Attention 11.0% (20) 35.7% (65) 53.3% (97)
 Hyperactivity 8.2% (15) 58.8% (107) 33.0% (60)
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Fig. 2  a Prevalence of mental health status change in 2–18 year-old children/adolescents by domain by age group and informant, b prevalence of 
mental health status change by domain by diagnostic group
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(OR = 1.96, 95% CI 1.30–2.98, p = 0.002), greater economic 
concerns (OR = 2.91, 95% CI 1.45–5.85, p = 0.003), and 
greater stress from social isolation (OR = 11.12, 95% CI 
5.01–24.70, p < 0.001; Table 3).

Improvement in depression was associated with having 
a pre-COVID psychiatric diagnosis (OR = 3.12, 95% CI 
1.81–5.37, p < 0.001) and less stress from social isolation 
(OR = 0.16, 95% CI 0.04–0.56, p = 0.004). Improvement in 
anxiety was associated with being female (OR = 1.84, 95% 
CI 1.02–3.31, p = 0.041), presence of a pre-COVID psychi-
atric diagnosis (OR = 2.42, 95% CI 1.17–5.01, p = 0.018), 
greater economic concerns (OR = 5.57, 95% CI 1.64–18.97, 
p = 0.006), and lower stress from social isolation (OR = 0.12, 
95% CI 0.02–0.62, p = 0.011). Improvement in irritability 
was associated with having a pre-COVID psychiatric diag-
nosis (OR = 2.13, 95% CI 1.10–4.13, p = 0.024). Improve-
ment in attention was associated with greater economic 
concerns (OR = 3.97, 95% CI 1.29–12.22, p = 0.016). The 
model for improvement in hyperactivity was not significant 
(p = 0.07), therefore no further predictors were indicated. 
Improvement in obsession/compulsions was associated 
with non-European/North American ethnicity/ancestry 
(OR = 2.49, 95% CI 1.18–5.24, p = 0.016) and greater eco-
nomic concerns (OR = 5.20, 95% CI 1.27–21.21, p = 0.022; 
Table 3).

Discussion

This study, conducted two to four months following imple-
mentation of the COVID-19 emergency measures, indicates 
that many children and adolescents in Canada experienced 
deterioration across several mental health domains during 
this time period. More than two thirds of children and ado-
lescents experienced deterioration in mental health, with 
such deterioration strongly associated with stress related to 
social isolation. These impacts occurred in the absence of 
significant COVID-19 disease exposure or economic con-
cerns among study participants, when viral prevalence in the 
community was estimated at 128.6 cases per 100,000 [37], 
and prior to the relaxation of lockdown measures.

A significant proportion of children and adolescents expe-
rienced deterioration of their mental health, regardless of 
age, with 70.2% of children 6–18 years old and 66.1% of 
children 2–5 years old experiencing deterioration in at least 
one domain. Deterioration in depression was highest among 
10–12 year-old children while deterioration in anxiety and 
irritability was highest among 6- to 9-year-old children. 
Deterioration in attention, hyperactivity, and obsession/
compulsions were highest among adolescents 13–18 years 
old. Pre-school-aged children were less likely to show dete-
rioration in anxiety, irritability and hyperactivity, with the 
lowest rates of deterioration and often the highest rates of 

improvement in any age group. This indicates that the men-
tal health impacts of the pandemic are greater for school-
aged children, and potentially, in keeping with previous 
research, related to the loss of daily routines for children of 
all ages [1].

Notably, children and adolescents experienced relatively 
similar overall mental health impacts despite their mental 
health history, though some variations were observed. Chil-
dren and adolescents with ASD diagnoses were reported 
to have the greatest deterioration in depression, irritabil-
ity, attention, and hyperactivity. This may be due to several 
factors, including the termination of school-based services 
(including therapeutic services) for children with ASD, in 
conjunction with challenges associated with online learn-
ing, the closure of respite care services, and disruptions to 
daily routines [38, 39]. More concerning, however, was the 
significant proportion of children and adolescents with no 
known pre-COVID mental health or neurodevelopmental 
challenges who experienced deterioration in a number of 
mental health domains, with 37–41% experiencing worsen-
ing depression, anxiety, irritability, and attention during the 
emergency measures.

In comparison, Zhou et al. (2020) reported that 43.7% and 
37.4%, of 12–18 year-old children reported clinically signifi-
cant rates of depression and anxiety, respectively, in Hubei 
province, China, which experienced high COVID burden. 
In the United States, despite well-known challenges with 
COVID-19, parent-reported behavioural health in children 
under the age of 18 was only reported to be worse during 
the pandemic in 14.3% of the sample [6]. Our findings are 
concordant with a representative study in Germany [8] that 
found that compliance with emergency measures and social 
isolation are significant challenges for children and adoles-
cents. However, we found a higher rate of deterioration in 
mental health domains, with 17.8% parent-reported mental 
health problems in Germany compared to around 70% with 
parent-reported mental health deterioration in at least one 
of the six domains assessed in this study. The much higher 
rate of mental health deterioration in Canadian children and 
adolescents may be due to our interest in assessing multi-
ple domains of mental health, any one of which may have 
been impacted in an individual, as reflected in the relatively 
lower rates of deterioration within each individual domain 
(19.7–53.6%, depending on domain and informant). Our 
findings extend previous studies in Brazil, China, Germany, 
India, Italy, Spain, and the United States [4–9, 40–43] by 
reporting on the mental health status change compared 
with pre-COVID mental health over several mental health 
domains, and suggest that the widespread impact of the pan-
demic on children and adolescents is more likely to be attrib-
utable to factors other than the magnitude of viral prevalence 
and COVID-19 disease burden in the community.
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Table 3  Multinomial logistic regressions with emergency meas-
ure compliance, stress from social isolation, COVID exposure, 
while controlling for self-report household income, economic impact 

of COVID, child age, child race/ethnicity, and child sex assigned at 
birth, on Parent Report mental health status change

Parent-report of children/adolescent ages 6–18 years 
old: improved vs unchanged

Parent-report of children/adolescent ages 
6–18 years old: deteriorated vs unchanged

OR 95% LLCI 95% ULCI p OR 95% LLCI 95% ULCI p

Depression
 Intercept 0.13 0.04 0.45 0.001 0.09 0.04 0.21  < 0.001
 Household income 1.31 0.75 2.29 0.344 1.37 0.93 2.03 0.112
 Ethnicity 0.61 0.37 1.01 0.053 0.80 0.58 1.10 0.161
 Assigned sex 0.83 0.52 1.32 0.436 1.21 0.89 1.65 0.216
 Premorbid psychiatric diagnosis 3.12 1.81 5.37  < 0.001 2.04 1.45 2.86  < 0.001
 Age 1.05 0.98 1.13 0.166 1.01 0.96 1.06 0.651
 COVID exposure 0.91 0.28 2.93 0.874 1.06 0.50 2.24 0.875
 COVID economic concerns 1.71 0.63 4.61 0.290 0.56 0.28 1.10 0.093
 Emergency measure compliance 1.55 0.81 2.99 0.188 1.09 0.69 1.72 0.706
 Stress from social isolation 0.16 0.04 0.56 0.004 55.24 24.55 124.30  < 0.001

Anxiety
 Intercept 0.05 0.01 0.24  < 0.001 0.08 0.03 0.18  < 0.001
 Household income 0.85 0.42 1.73 0.649 1.34 0.91 1.97 0.140
 Ethnicity 0.59 0.30 1.16 0.128 0.97 0.71 1.33 0.872
 Assigned sex 1.84 1.02 3.31 0.041 1.19 0.88 1.60 0.262
 Premorbid psychiatric diagnosis 2.42 1.17 5.01 0.018 1.24 0.89 1.73 0.194
 Age 1.00 0.91 1.09 0.947 1.01 0.96 1.06 0.724
 COVID exposure 0.45 0.06 3.50 0.442 1.27 0.62 2.62 0.510
 COVID economic concerns 5.57 1.64 18.97 0.006 1.17 0.61 2.24 0.629
 Emergency measure compliance 0.89 0.37 2.13 0.792 0.88 0.57 1.37 0.581
 Stress from social isolation 0.12 0.02 0.62 0.011 54.36 25.03 118.03  < 0.001

Irritability
 Intercept 0.06 0.01 0.27  < 0.001 0.24 0.11 0.57 0.001
 Household income 0.69 0.37 1.29 0.243 1.21 0.84 1.75 0.311
 Ethnicity 0.76 0.41 1.39 0.365 0.58 0.42 0.80 0.001
 Assigned sex 1.20 0.68 2.11 0.529 1.31 0.96 1.79 0.086
 Premorbid psychiatric diagnosis 2.13 1.10 4.13 0.024 2.08 1.48 2.92  < 0.001
 Age 1.02 0.93 1.11 0.668 0.93 0.88 0.98 0.003
 COVID exposure 1.59 0.49 5.12 0.436 1.04 0.48 2.24 0.920
 COVID economic concerns 2.81 0.88 8.96 0.081 1.18 0.60 2.32 0.623
 Emergency measure compliance 1.20 0.52 2.73 0.670 0.95 0.61 1.48 0.816
 Stress from social isolation 0.97 0.24 3.98 0.969 43.25 19.59 95.46  < 0.001

Attention
 Intercept 0.19 0.04 0.88 0.034 0.21 0.09 0.47  < 0.001
 Household income 0.70 0.35 1.40 0.315 1.09 0.75 1.59 0.657
 Ethnicity 0.80 0.44 1.45 0.461 0.83 0.61 1.14 0.250
 Assigned sex 1.19 0.69 2.08 0.529 1.15 0.85 1.55 0.367
 Premorbid psychiatric diagnosis 1.48 0.80 2.73 0.210 1.38 0.99 1.92 0.059
 Age 0.91 0.84 1.00 0.057 0.99 0.94 1.04 0.619
 COVID exposure 1.47 0.39 5.63 0.570 1.73 0.80 3.77 0.166
 COVID economic concerns 3.97 1.29 12.22 0.016 1.21 0.63 2.32 0.574
 Emergency measure compliance 1.56 0.71 3.41 0.267 0.83 0.54 1.29 0.418
 Stress from social isolation 0.93 0.24 3.68 0.918 24.93 11.76 52.87  < 0.001

Hyperactivity
 Intercept 0.19 0.03 1.14 0.070 0.26 0.11 0.62 0.002
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Across all six domains, greater stress from social iso-
lation, including both the cancellation of important events 
(e.g., graduation ceremonies, school trips, vacations) and the 
loss of in-person social interactions, was strongly associated 
with deterioration in mental health across all domains. Less 
stress from social isolation was associated with improved 
depression and anxiety. This finding underscores the impor-
tance of school, recreation, social activities, and milestone 
events. An important mitigation strategy to decrease dete-
rioration in all six domains of mental health analysed would 
be to increase access to recreational and social interactions 
for children and adolescents of all ages. While following 
local public health guidelines, children should be supported 
in attending in-person school, participating in sports and 
activities, meeting socially with peers, engaging in positive 
social interactions within the family, and connecting with 
family and friends through video-chat platforms.

Pre-COVID psychiatric and neurodevelopmental diag-
noses were associated with both improvements (anxiety, 
depression, irritability) and deterioration (hyperactivity, 
anxiety, obsession/compulsions, depression, irritability) 
in mental health across domains, thus highlighting the het-
erogeneity of child and adolescent responses to social and 

academic expectations across home and school environ-
ments. For some children with pre-COVID diagnoses (e.g., 
those with social anxiety or learning disorders), the stay-at-
home directives may have provided relief from sources of 
stress or anxiety, thereby improving their symptoms of anxi-
ety or irritability [13, 44]. For children with other diagnoses 
(e.g., ASD or ADHD), the loss of structure, consistency, and 
familiar social and teacher-student interactions may have led 
to increased irritability and low mood, potentially exacer-
bated by other factors such as parent stress secondary to the 
additional tasks of supporting children with schooling [43, 
45]. Taken together, these findings on inter-individual differ-
ences suggest that children with pre-existing mental health 
problems are not homogeneous with respect to their response 
to the COVID pandemic and may experience improvements 
and deteriorations differentially based on specific symptom 
profiles within an individual, rather than diagnoses. Further, 
study results underscore the need for research on effective 
interventions to mitigate symptom escalation to prevent fur-
ther distress during the return to school for some children, 
as well as during subsequent pandemic waves. Mitigation 
strategies for children with pre-existing psychiatric illness, 
as well as new onset mental health problems, may include 

Unchanged was the reference group both for improvement and for deterioration
Values in bolditalic indicate p < 0.05
Values in bold indicate p < 0.001

Table 3  (continued)

Parent-report of children/adolescent ages 6–18 years 
old: improved vs unchanged

Parent-report of children/adolescent ages 
6–18 years old: deteriorated vs unchanged

OR 95% LLCI 95% ULCI p OR 95% LLCI 95% ULCI p

 Household income 0.60 0.28 1.27 0.180 1.16 0.77 1.75 0.470
 Ethnicity 0.71 0.34 1.47 0.358 0.98 0.70 1.36 0.888
 Assigned sex 1.27 0.66 2.45 0.468 0.72 0.52 0.99 0.043
 Premorbid psychiatric diagnosis 1.39 0.67 2.86 0.375 2.23 1.56 3.19  < 0.001
 Age 0.89 0.79 0.99 0.034 0.92 0.88 0.97 0.002
 COVID exposure 0.57 0.07 4.50 0.591 1.33 0.65 2.75 0.437
 COVID economic concerns 2.51 0.64 9.88 0.188 1.81 0.94 3.48 0.075
 Emergency measure compliance 1.37 0.53 3.50 0.516 0.95 0.60 1.51 0.833
 Stress from social isolation 0.76 0.15 3.78 0.732 16.74 7.94 35.29  < 0.001

Obsessions/compulsions
 Intercept 0.02 0.00 0.11  < 0.001 0.04 0.01 0.10  < 0.001
 Household income 0.91 0.38 2.16 0.823 1.08 0.70 1.64 0.732
 Ethnicity 2.49 1.18 5.24 0.016 1.15 0.80 1.66 0.456
 Assigned sex 1.35 0.67 2.73 0.397 0.97 0.68 1.38 0.877
 Premorbid psychiatric diagnosis 1.47 0.66 3.25 0.347 1.96 1.30 2.98 0.002
 Age 1.01 0.91 1.13 0.792 1.02 0.96 1.08 0.496
 COVID exposure 0.57 0.07 4.43 0.587 0.64 0.27 1.51 0.307
 COVID economic concerns 5.20 1.27 21.21 0.022 2.91 1.45 5.85 0.003
 Emergency measure compliance 0.97 0.35 2.73 0.961 0.66 0.39 1.13 0.130
 Stress from social isolation 0.33 0.06 1.79 0.197 11.12 5.01 24.70  < 0.001
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ensuring continuous access to outpatient mental health ser-
vices, as well as access to acute mental health care (e.g., 
urgent/walk-in mental health clinics, telephone/virtual hot-
lines) for those in crisis.

Greater COVID economic concerns were associated with 
improved anxiety, attention, and obsession/compulsions and 
were also associated with deterioration in obsession/com-
pulsions, indicating that there may be a non-linear relation-
ship between COVID economic concerns and child mental 
health. COVID economic concerns may be serving as a 
protective factor in certain situations, including: reduction 
in work-life-conflict, reduction in stress from employment 
involving a high risk of COVID-19 exposure, the receipt 
of emergency financial benefits which may have exceeded 
wages from low-paying employment, emergency financial 
benefits alleviating financial constraints concomitant with 
job loss, or the relative availability of unemployed versus 
employed parents during the emergency measures. For 
example, parents who lost employment may have felt less 
stressed by work-life conflict and/or may have had more time 
to spend with their children, providing emotional support or 
assisting with online school, with the knowledge that imme-
diate financial threats were being alleviated by emergency 
financial benefits. In support of this supposition, a recent 
systematic scoping review demonstrated that interventions 
akin to universal basic income [46], much like the emer-
gency financial benefits offered in Canada during the first 
wave of the pandemic, had strong positive effects on mental 
health for recipients [47]. Further analyses, both quantita-
tive and qualitative, are required to determine the specific 
sample characteristics, conditions, and possible mechanisms 
by which greater economic concerns during COVID-19 
were associated with improvement in anxiety, attention, and 
obsession/compulsions in children and adolescents.

Strengths and limitations

This study has several strengths, including the survey tim-
ing near the peak of the first wave in Canada; the large, 
diverse sample of children of all ages, with and without men-
tal health and neurodevelopmental disorders; participation 
of multiple informants; and the incorporation of multiple 
domains of mental health. This study also has several limi-
tations, including different metrics of mental health status 
change based on child age; use of a single-item measure of 
mental health status change across domains; a lower than 
ideal response rate; the potential for bias in study participa-
tion due to sampling method; and under-representation of 
low-income families.

Conclusion

The majority of children and adolescents in this study expe-
rienced deterioration in their mental health during the ini-
tial phase of the implementation of the emergency meas-
ures. Further, children with pre-existing MH and/or ASD 
diagnoses experienced comparable changes in status across 
domains compared with children/adolescents without pre-
existing psychiatric diagnoses. The strongest predictor of 
deterioration of mental health was experiencing increased 
stress from social isolation. Efforts to maintain or adapt, 
rather than cancel, children’s activities should be encour-
aged. Public policy, educational systems, and mental health 
sectors need to balance the risk of infection with the dete-
rioration in child and adolescent mental health noted in this 
first wave as decisions are made about re-entry to school and 
recreational activities and other normative activities.
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