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ABSTRACT

Introduction The COVID-19 pandemic has impacted the
mental health (MH) of children, adolescents and parents.
Whereas youth with MH disorders and neurodevelopmental
disorders (NDD) may be at higher risk for exacerbations

in emotional and behavioural distress, children and
adolescents without pre-existing MH disorders or NDD
may also experience MH deterioration due to increases

in stress, changes in health behaviours, loss of activities/
school closures or loss of resources. Little is known about
the impact of the COVID-19 emergency measures (EMs) on
children’s MH over the course of the pandemic.

Methods and analysis Longitudinal study of four
well-established, pre-existing cohorts in Ontario (two
recruited in clinical settings, two recruited in community
settings). Primary outcomes include the impact of EMs
on six MH domains: depression, anxiety, irritability,
inattention, hyperactivity and obsessive—compulsive
behaviours. Risk and protective factors related to youth
MH profiles and trajectories will be identified. In addition,
the effects of school mitigation strategies, changes in MH
services and family factors (ie, parental MH, economic
deprivation and family functioning) on children’s MH will
be examined. Data will be collected via repeated online
survey measures selected to ensure reliability and validity
for the proposed populations and distributed through the
pandemic periods.

Ethics and dissemination The study was approved

by institutional research ethics boards at participating
research sites. Results will be disseminated through

a robust knowledge translation partnership with key
knowledge users. Materials to inform public awareness
will be co-developed with educators, public health,

and MH and health service providers. Connections with
professional associations and MH advocacy groups will

be leveraged to support youth MH policy in relation to
EMs. Findings will further be shared through conference
presentations, peer-reviewed journals and open-access
publications.
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Strengths and limitations of this study

» Longitudinal study of the impact of COVID-19 public
health emergency measures on the mental health
of children, adolescents and parents among a large
participant group.

» Comprised of an enriched sample of children and
youth with pre-existing mental health and neuro-
developmental concerns and includes a wide age
range of children, allowing for the examination of the
impact of the pandemic over the entirety of the child
and adolescent developmental period.

» The study is strengthened by the incorporation of
validated measures of both mental health symptoms
and health behaviours (eg, physical activity, screen
time and sleep) and further includes child and youth
reports, in addition to parent-report measures, to di-
rectly assess child and adolescent experiences and
symptoms.

» As a convenience sample based on existing cohorts,
ethnically diverse and low-income participants may
be under-represented.

INTRODUCTION

In Canada, the COVID-19 pandemic has had
an immense impact on society and has been
equated to a disaster. At national, provin-
cial and municipal levels, governments have
imposed public health directives that neces-
sitate physical (social) distancing and self-
isolation measures (COVID-19 emergency
measures, EM).

Brief timeline and reference points of EMs in
Ontario, Canada

The first ‘lockdown’ (ie, the strictest EM)
began with the announcement of an extended
March Break in public schools,' followed
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by the declaration of a state of emergency on 17 March
2020.> Two lockdowns have since been implemented
corresponding with waves of the virus (26 December
2020° and 7 April 2021.* For an abbreviated overview
of the EM timeline in Ontario until the third wave, see
online supplemental figure 1.

Despite community spread of the virus, attempts were
made to maintain or modify services and activities for
children and adolescents. Elementary school students
resumed in-person learning full time in September 2020;
for high school students, a hybrid model of virtual and
in-person learning was implemented on a modified
quadmester-based schedule. Schools were closed for
in-person learning during the second viral wave from
December 2020 to February 2021 and again during
the third viral wave from April to June 2021. Daycares
and preschools remained open (after initially closing)
following the original lockdown in Spring 2020. Students
had the option to resume in-person learning or continue
virtual learning in September 2021.° School sports and
extracurricular activities have been largely cancelled or
modified (ie, offered virtually) since March 2020.*°

Following the first lockdown, youth organised sports
resumed under ‘Return to Play’ guidelines,” adjusted
to practice-only directives,® and eventually, cancelled.’
Outdoor recreational facilities (ie, parks/playgrounds,
sports fields, skating rinks) were intermittently opened as
determined by municipalities for informal play, as long as
social distancing directives were maintained to December
2020" and then had access reduced into spring of 2021."
Outdoor recreation was ultimately opened and permitted
beginning 22 May 2021."* Indoor activities (ie, day camps,
sports, community groups and clubs) largely remained
closed throughout the first year of pandemic, with some
exceptions during Fall 2020."" New mandates were
released in Fall 2021 permitting indoor sports to resume
with modfications."*

Impacts of EMs on mental health in children and adolescents

As there has been considerable variability in social permis-
sions granted to children and adolescents throughout
the pandemic, their daily routines have been significantly
disrupted. Daily routines are instrumental in maintaining
physical health, regulating sleep cycles and providing
social interactions, all of which are key protective factors
for children’s and adolescents’ mental health (MH).15’17
Initial findings from cross-sectional studies conducted in
China suggested COVID-19 EMs had a significant psycho-
logical impact on children and adolescents." In adoles-
cents specifically, there were significant associations
between fear of COVID-19 and increased depressive and
anxiety symptoms (44% and 37%, respectively),’ ' as
well as significant elevations overall in irritability, inatten-
tion, anxiety and depression.'®*” However, cross-sectional
studies yield little understanding of the MH trajectories
of children and families throughout the fluctuating,
socially restricting periods of the pandemic.”’ This is
further compounded by the lack of knowledge regarding

the impact of EMs on the potentially more vulnerable
proportion of children (1 in 5)** with pre-existing MH
disorders as well as children with neurodevelopmental
disorders (NDD) diagnoses (ie, autism spectrum disorder
(ASD), obsessive—compulsive disorder (OCD), attention-
deficit/hyperactivity disorder (ADHD)) who are 3-6
more times likely to develop MH difficulties.”

To date, research on the impact of the pandemic has
suggested both deleterious® and beneficial®® effects on
MH in children with previous MH and/or NDD diagnoses.
For example, authors have suggested that children with a
previous depression diagnosis may experience exacerba-
tions of feelings of loneliness and despair due to social
isolation, whereas youth with social anxiety may expe-
rience improvements in MH* * secondary to reduced
social exposures. Moreover, for youth with ASD, consis-
tent routines are integral to their mental well-being.”
Abrupt disruptions to regular services and supports for
children with ASD lead to increased risk of behavioural
outbursts and emotional distress.”’ ** Parents and fami-
lies of children with NDD may require access to in-person
support services and specialised advice to manage their
child’s behavioural and MH difficulties which may have
become unavailable or virtual during the pandemic, apart
from those in acute settings such as emergency depart-
ments.”” **

In addition, concerns about prolonged use of
screens,”™*! social media®™*® and increased sedentary
behaviour®® ¥ among children and adolescents have
been raised. The potential impact on parent stress and
family routines and dynamics,” ™ as well as concerns
regarding the disproportionate impacts of EMs on
children within racialised groups and lower income
families™ * *° have also been highlighted during the
pandemic.”®*” Loss of services and supports may further
impact these families as resource deficits (ie, reliable
internet and device access) may prevent access to health,
developmental and educational virtual services.”

To date, a growing body of research? 2 % %64 g
provided compelling data regarding the relative impacts
of COVID-19 exposure and EM implementation on child,
youth and parent MH functioning (including caregivers
and legal guardians). Yet very few studies have exam-
ined child, youth and family MH, particularly in child
populations identified with MH and/or NDD diagnoses,
over the longitudinal course of the pandemic.”' It may
be that imposed EMs influence MH differentially across
youth age groups (infancy to 18 years) and previous diag-
noses (MH or NDD). Together, these distinctive aims will
demonstrate the MH trajectories of children and youth
throughout the course of the pandemic to justify and
inform policy and investment for children’s MH, both
during and after the COVID-19 pandemic.

Study aims

The overarching aim of this research collaborative is to
examine the longitudinal impact of EMs on the MH status
of children, youth and their parents/caregivers over the
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course of the COVID-19 pandemic and beyond. The

current protocol describes the programme of research to

be undertaken by the collaborative. Specific aims, listed
below, will be addressed in separate publications:

» Aim 1: To determine the impact of COVID-19 EMs
on child and youth MH profiles including anxiety,
depression, attention, hyperactivity and irritability
for children and adolescents with and without known
psychiatric and NDD over time.

» Aim 2: To identify risk and protective factors associ-
ated with child and youth MH symptoms (anxiety,
depression, attention, hyperactivity, irritability and
OCD) during COVID-19 EMs.

» Aim 3: To compare the effects of EMs on trajectories
of MH symptoms for children and youth with known
psychiatric and NDD compared with children and
youth without known disorders over time.

» Aim 4: To examine the effect of school mitigation
strategies (eg, virtual learning, mandatory face masks
and physical distancing, and cancellation of events,
activities, and sports) and their impact on MH symp-
toms, school engagement and academic outcomes
for children and youth with and without known MH/
NDD diagnoses.

» Aim 5: To assess the impact of COVID-19 EMs on MH
care service use (eg, family doctor appointments,
urgent care or emergency department visitations for
MH concerns, in-school learning supports, therapies,
counselling and MH and psychiatric supports) and
its impact on MH for children and youth with and
without known psychiatric and NDD.

» Aim 6: To determine the effects of EM stressors on
parent, child and youth MH including parent stress
and MH symptoms, economic deprivation, family
functioning, and social isolation.

Study design

This is a longitudinal observational study, employing
repeated measures and embedded within four unique but
complementary pre-existing research cohorts (see figure 1
and study population for descriptions). Research teams
worked to harmonise core MH and health behaviour
constructs and implement validated measures across age

CLINICAL COMMUNITY
. Spit for
Psychiatry Sgence TARGet Kids
Research
SickKids © o

FOR SCIENCE

Ages: 4-17 Ages: 3-18 Ages: 6-18 Ages = 0-5

TotalcCOVIDn= 3,308

Figure 1 Characterisation of included research cohorts.
POND, Province of Ontario Neurodevelopmental Disorder.

groups. Where possible, consistency in survey design, item
order, information letters and participant instructions were
maintained among cohorts to alleviate potential selection
effects within cohorts. We have continued to allow rolling
recruitment. Data collection will continue as long the initial
study funds provide with opportunity for extension into
transition and recovery pandemic periods.

Study setting

Parents who previously consented to be contacted for
research within each cohort were approached regarding
participation in the study. Using electronic data capture
software, parents of children 2-18 years old and children
and youth (10-18 years old) complete surveys online.

Study population

1. SickKids Psychiatry (SK Psychiatry): a clinical sample of
children/adolescents (ages 6-18 years) and their fam-
ilies from diverse socioeconomic backgrounds in the
Greater Toronto Area. These families were referred to
an outpatient MH clinic at SK, a tertiary care centre
for children, for evaluation of MH concerns including
depression and anxiety disorders, ADHD, OCD and
disruptive behaviour disorders.

2. The Province of Ontario Neurodevelopmental Disor-
der (POND)%: a clinical sample of children/adoles-
cents (ages 6-18 years) throughout Ontario receiv-
ing care at outpatient clinics for NDD include ASD,
ADHD, OCD and intellectual disabilities.

3. The Applied Research Group for Kids (TARGet
Kids!)®: a community sample of healthy children and
their parents, recruited from primary care practices in
the Greater Toronto Area, Ontario. Children in TAR-
Get Kids! were initially recruited to TARGet Kids! be-
fore they were 6 years of age, and followed until 18
years of age.

4. Spit for Science (34S)%”: a population-based sample
of children, adolescents (ages 6-18 years), and par-
ents recruited at an urban science museum (Ontario
Science Centre) to explore the impact of genes and
environment on health and MH.

Sample size justification

The current sample is one of convenience from four existing
cohorts as participants are not selected for invitation or
inclusion based on any specific characteristics. All partic-
ipants within each of the four cohorts with data from the
previous 18 months were approached and invited to partici-
pate without exclusion. The sample is composed of children
and adolescents from the province of Ontario, Canada.

Inclusionary and exclusionary factors

Inclusion criteria: Parent with child 2-18 years of age
and/or child 10-18 years of age Exclusion criteria:
Parents unable to read/communicate in English, unable
to complete study measures electronically (online).
Children and adolescents with developmental delay or
moderate/severe ASD are excluded from the child and
youth self-report component.
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Figure 2 Participant consent and participation of parents and children/youth. NA, not available; POND, Province of Ontario
Neurodevelopmental Disorder; SK, Spit for Science; S4S, Spit for Science;

Recruitment, consent, data collection

This study employs rolling recruitment among the
cohorts, with participants approached by email or tele-
phone. The first participants were approached during
the first active lockdown (wave 1) of the pandemic (May,
2020). Email invitations and study instruments are sent
using an Research Electronic Data Capture application
(REDCap).”® ® Interested participants are directed to a
study information form which outlines the purpose of the
study, risks and benefits of participation, confidentiality,
data management and sharing procedures and compen-
sation information. Consent to use previously collected
data, if applicable (eg, medication, MH symptoms), is
also included. This study uses implied consent for partici-
pation, and parents and eligible children/youth indicate
their agreement to participate on the study information
form. Once complete, consenting parents receive a subse-
quent email with survey links.

The current sample of parents who consent to partic-
ipate in the study within SK Psychiatry, S4S, POND and
TARGet Kids! (TK) is 2742 (children and youth ages
2-18 years). A small sample of participants (n=21) were
recruited outside of the cohorts, within the community.
The number of children and youth ages 10-18 years who
have consented to participate in the study is 1077. The
number of parents and children who consented but did
not complete the baseline questionnaire is 576 and 350,
respectively. Greater detail of study consent and participa-
tion is presented in figure 2.

Patient and public involvement

Children, youth, parents and educators were involved
in the design of study instruments and provided pilot
testing and feedback on these tools to ensure that items
and outcomes were clear, comprehensible and relevant

to children and families. Children, youth, parents and
educators will continue to be involved in this capacity.
Results will be disseminated to study participants by
plain language reports, infographics, invited and public
presentations to parent, school, and community groups,
and media releases (see Ethics and Dissemination section
below for further detail)

Procedure

Questionnaires are distributed electronically via REDCap
and will continue to be administered through the post-
pandemic period as funding allows. Baseline measures
were administered to SK Psychiatry, POND and S4S
cohorts beginning 19 May 2020. Subsequent surveys
include those specific to the school environment as well
as MH outcomes for children and parents.

Participants will receive CDN$20 in gift cards following
each survey completion, in recognition of their time and
effort in completing the online survey. In addition, partic-
ipants are entered in a monthly draw for a CDN$100 gift
card following survey completion. Corresponding EMs
at the time of each survey distribution will be tracked
by directives mandated by Public Health Ontario and
Ontario school boards. An approximated timeline of the
study is found in figure 3.

Figure 3. Study Timeline

Quantitative measures

MH measures with demonstrated validity among children
and adolescents have been used where possible. Items
from the newly develoged The CoRonavIruS health
Impact Survey (CRISIS),” a large international collabo-
rative MH research project, are included. In the absence
of a validated measure, (ie, measure of COVID-19-related
public health measures in schools), items will be adapted
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and/or developed and pilot tested with parents, children
and youth, educators, and other stakeholders as appro-
priate. MH measures are described in tables 1 and 2.
Additional measures with regard to distribution timeline,
domain assessment, age range and informant are detailed
in online supplemental table 1, as not all measures are
included in each survey distribution to minimise partic-
ipant burden. Where possible, psychometric properties
are cited from previous studies.

Demographics

Data collected to characterise the sample includes parent
education and employment, household income, living
situation and household characteristics (eg, numbers of
family members and rooms), housing and food insecuri-
ties, child age, height and weight, ethnicity, sex assigned
to child at birth, gender identity and pre-COVID MH or
NDD diagnoses.

Health behaviours

Age-specific health behaviours are collected for both
parents and children including physical activity, outdoor
time, screen modality and time (eg, television, video chat-
ting, online learning and videogames), sleep, parenting
behaviours, maintenance of social and family relation-
ships (eg, changes in friend or family relationships
due physical distancing), and MH service use. Health
behaviour items are based on the Canadian Community
Health Survey.”!

The CRISIS™ is used to assess the impact of COVID-19
and includes items addressing exposure to COVID-19
infection, compliance with EMs, stress due to public
health restrictions, socioeconomic status, employment
change/loss, stability of living situations, food insecurity
and child health. An adapted version, specific to families
of children with ASD/developmental disability/intel-
lectual disability is used in the POND cohort for fami-
lies where applicable (CRISIS-Adapted for Autism and
Related Neurodevelopmental conditions).”™

Screen for Child Anxiety Related Disorders (SCARED) 7
is a reliable and valid 41-item measure with child-report
and parent-report versions.” It screens for symptoms of
generalised anxiety disorder (GAD), separation anxiety
disorder, panic disorder, social phobia and school phobia.
Participants rate the nine-item GAD subscale on a three-
point Likert scale from 0 (not true or hardly true) to 2
(very true or often true) with a total possible score 18.

Table 1 Primary measures for mental health Domains in the POND Research Cohort
Baseline Follow-up Follow-up Follow-up
May/June 2020 August/September 2020 November 2020 February 2021
P Y cC P Y Cc P Y/C P Y Cc
Anxiety SCARED v v Vv Vv 4 v v v Vv
GAD-7 v 4 v
Depression RCADS v v v
CESDC v v 4 v vV Vv
PHQ-8 v v 4
Irritability TIDES v 4 4 4 v 4 v Vv
Inattention SWAN 4
Ability to focus* v v
Hyperactivity =~ SWAN v
Ability to control fidget* ¢ 4
OCD RCADS v v v
TOCS v v v v v Vv
Adaptive Skills ABAS-II v

*Indicates single-item measure.

ABAS-II, The Adaptive Behaviour Assessment System; C, child self-report (10-12 years); CESDC, The Centre for Epidemiological Studies
Depression Scale for Children; GAD-7, The Generalised Anxiety Disorder 7-ltem Scale; OCD, obsessive-compulsive disorder; PHQ-8, The
Patient Health Questionnaire; POND, Province of Ontario Neurodevelopmental Disorder; p, parent-report on self/child; RCADS, The Revised
Child Anxiety and Depression Scale-Parent Report; SCARED, The Screen for Child Anxiety Related Disorders; SWAN, The Strengths and
Weaknesses of ADHD Symptoms; TIDES, The Irritability and Dysregulation of Emotions Questionnaire; TOCS, The Toronto Obsessive

Compulsive Scale; Y, youth self-report (ages 13-18 years).
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Table 2 Primary measures for mental health Domains in SickKids Psychiatry, TARGet Kids! and Spit for Science Research

Cohorts
Follow-up Follow-up
Baseline Follow-up Follow-up November February
May/June 2020 July 2020 August/September 2020 2020 2021
P Y cC P Y P Y (& P Y/C P Y C
Anxiety SCARED v v Vv v v v v v v
GAD-7 4 4 (4
Depression RCADS v v v
CESDC Vv Vv v v vV v
PHQ-9 v v v
Irritability TIDES 4 v v Vv
Inattention SWAN v v
Ability to focus*® 4 v Vv v v
Hyper-activity =~ SWAN 4 4
Ability to control fidget* ¢ v Vv v v
OCD TOCS v 4 v v vV v
Emotions and  SDQt v 4 v 4
behaviours

*Indicates single-item measure.
TIndicates completion by TARGet Kids! cohort only.

C, child self-report (10-12 years); CESDC, The Centre for Epidemiological Studies Depression Scale for Children; GAD-7, The
Generalised Anxiety Disorder 7-ltem Scale; OCD, obsessive—compulsive disorder; PHQ-8, The Patient Health Questionnaire; p, parent-
report on self/child; RCADS, The Revised Child Anxiety and Depression Scale-Parent Report; SCARED, The Screen for Child Anxiety
Related Disorders; SDQ, The Strengths and Difficulties Questionnaire; SWAN, The Strengths and Weaknesses of ADHD Symptoms;
TIDES, The Irritability and Dysregulation of Emotions Questionnaire; TOCS, The Toronto Obsessive Compulsive Scale; Y, youth self-

report (ages 13-18 years).

Higher scores indicate higher generalised anxiety with
the clinical threshold score of 9.

Centre for Epidemiological Studies Depression Scale
for Children (CES—DC)76 is a reliable and valid 20-item
self-report rating scale that measures symptoms of depres-
sion.”” Children and adolescents are asked to rate their
depressive symptoms over the past week from 0 (not at
all) to 3 (a lot). Higher scores indicate higher levels of
depressive symptoms, with scores of 15 or greater indi-
cating a positive screen.

The Revised Child Anxiety and Depression Scales-
Parent Version (RCADS-P)” is a 47-item parentreport
measure used to evaluate symptoms of depression and
anxiety disorders. Frequency of symptoms on the 10-item
Depression subscale is rated on a 4-point scale (1=never;
4=always). Higher scores indicate higher rates of depres-
sive symptoms and depression. The RCADS-P shows strong
psychometric properties in both clinical and community
(school) samples.”

Strengths and Difficulties Questionnaire-Parent Version
(SDQ-P)*™ is a 25-item parentreport scale that screens
for emotional and behavioural attributes in children,
ages 2-16, with a preschool version for those age 2-4
years. It is composed of five, five-item subscales assessing
emotional symptoms, conduct problems, hyperactivity/
inattention, peer relationship problems and prosocial
behaviours. Parents rate their children’s behaviours

over the past 6months in terms of the veracity of the
provided statements by ‘never’ (0), ‘somewhat true’ (1)
and ‘certainly true’ (2). Total scores of 17 and above are
considered abnormal. Studies indicate measurement
invariance between clinical and community populations
on the SDQ.%

The Patient Health Questionnaire (PHQ—S)84 is an
eight-item self-report measure of depressive symptoms
based on DSM-IV (Diagnostic and Statistical Manual of
Mental Disorders) diagnostic criteria. Parents rate the
frequency of their symptoms using a scale from 1 to 4
(ranging from ‘not at all’ to ‘nearly every day’). Higher
scores are indicative of higher depression. The PHQ-8
demonstrates acceptable psychometric properties across
American sociodemographic groups including sex, race/
ethnicity and education level.”

The GAD 7-item Scale (GAD-7) is a seven-item self-
report scale used to screen for the presence of anxiety.
Parents rate the frequency of their symptoms using a
scale from 1 to 4 (ranging from ‘notatall’ to ‘nearly every
day’). Higher scores are indicative of higher anxiety. Strict
temporal measurement invariance for both the GAD-7
and the PHQ-9 has been previously established.®”

Child inattention and hyperactivity are assessed glob-
ally with two, single-item measures and also using a
standardised measure (below), depending on the study
time point. Parents rate their child and children and

Korczak DJ, et al. BMJ Open 2022;12:057248. doi:10.1136/bmjopen-2021-057248



adolescents self-report on their ability to concentrate
on a scale 5-point scale (1=very focused/attentive; b very
unfocused/distracted). Parents further rate their child’s
ability to control restlessness and fidgeting on a 5-point
scale (1=not fidgety/restless at all; 5=extremely fidgety/
restless).

Strengths and Weaknesses of ADHD symptoms
(SWAN)® is an 18-item parent-report scale that measures
child and youth symptoms of inattention and hyper-
activity using a 7-point Likert scale (3=farmore than
average; —3=farless than average). Psychometric proper-
ties are comparable between clinically-referred children
with and without an ADHD diagnosis.™

The Toronto Obsessive Compulsive Scale (TOCS)" is a
21l-item measure of obsessive-compulsive symptoms on a
7-point Likert scale (3=farmore than average; —3=farless
than average). It has both self-report and parentreport
versions with higher scores indicating higher reports
of OCD symptoms. The TOCS demonstrated excellent
psychometric properties with strong internal consistency
(0=0.94), and optimal sensitivity (70.7) and specificity
(81.6).%°

The Irritability and Dysregulation of Emotions Ques-
tionnaire - Brief (TIDES - brief)®! is a shortened 6-item
version of the TIDES-13, a measure of irritability and
dysregulation. Respondent’s answer based on a 7-point
Likert scale (3 = far more than average; -3 = far less
than average). It has both self-report and parentreport
versions with higher scores indicating higher reports of
irritability. The TIDES-Brief is highly correlated with
the TIDES-13: parentreport = 0.97; self-report = 0.96.
The TIDES-13 is also moderately-to-strongly correlated
with gold standard measures of the same construct
(Pearson’s Correlation: 7(631) = 0.68, p <0.01, 95 CI's
[0.64,72]) and normally distributed as a quantitative
trait.

The Adaptive Behaviour Assessment System-II"? is a
parent-report measure that assesses child adaptive skills in
conceptual, social and practical domains. For each item,
parents indicate whether their child is able to perform
an activity independently on a four-point rating scale
and how often they are able to do so (never, sometimes,
always). General Adaptive Composite summary scores are
calculated and categorised based on skill performance.
This questionnaire is completed by the POND cohort
only with higher scores indicating higher independent
functioning.

The McMaster Family Assessment Device (FAD)% is a
60-item self-report measure of family functioning. Parents
and youth (13-18 years) complete the 12-item General
Functioning subscale of the FAD. Respondents indicate
the extent to which they agree or disagree with statements
about families using a 4-point rating scale (l=strongly
agree; 4=strongly disagree), with higher scores indicating
better family functioning with good internal consistency
(0=0.83) and good concurrent validity (all correlations
>0.5).%

The KINDL™ is a 24-item child selfreport measure,
for children ages 11-17 years, regarding the quality of
life in the domains of physical well-being, psychological
well-being, self-esteem, family, friends and everyday func-
tioning. Participants respond to items on a 5-point Likert
style scale (1=never; 5=all of the time). Children and youth
complete the self-esteem (0=0.70) and family (0:=0.73)%
subscales as well as one item from the emotional well-
being subscale (‘I was bored’).

The Parenting Scale” is a measure of dysfunctional
discipline practices. Parents are presented with discipline
scenarios and are asked to indicate their stance along a
seven-point continuum. Two items from the Parenting
Scale are used in addition to one item that was constructed
specifically for the purposes of the current study.

The Childbearing Attitudes Questionnaire97 is
a 76-tem measure that assesses parent feelings
surrounding childbirth and parenting. Six items from
this scale, assessing parental engagement, are used this
study. Items are measured on a seven-point Likert scale
ranging from ‘disagree strongly’ to ‘agree strongly’
and the scale demonstrates good internal consistency
(0=0.77).""

Child and Youth Resilience Measure (CYRM-R, and
PersonMost  Knowledgeable (PMK)-CYRM-R)®  are
measures of social-ecological resilience in children. Each
questionnaire is 17-items and can be scored on either
3- or 5-point Likert scales with higher scores indicating
greater characteristics of resilience. Children ages 10
years and older complete the CYRM-R; parents complete
the PMK-CYRM-R about their child.

Epidemiological Masculinity/Femininity Scale® is a
graded measure of gender diversity allowing participants
to rate how masculine and feminine they identify. Parents
complete the first-order gender scale (ie, how do you see
yourself) for both masculine and feminine items on a
scale of 0 (notatall) to 6 (very).

Organised sport

Parents report on organised sport participation including
frequency, intensity and duration of sport participation
and the impact of COVID-19 on these factors ranging
from 1 (very little) to 5 (very much so). Items were
adapted from a subscale within the Developmental
History of Athletes Questionnaire.'"”

Services

Data regarding the use, frequency, and impact of the
pandemic on medical, MH and allied health service use
and availability are collected tackled.

Substance use

Parents and youth are asked two items per substance
regarding the frequency of substance use (alcohol, vaping
products, cigarettes/tobacco and marijuana/cannabis,
eight-item total) both prior to and since the COVID-19
crisis.

Korczak DJ, et al. BMJ Open 2022;12:6057248. doi:10.1136/bmjopen-2021-057248



Data analysis

Data will primarily be analysed using R Studio
V.1.8.1093."" 1 For primary measures of MH outcomes,
(ie, PHQ-8, GAD-7, RCADS, SCARED, CES-DC, SDQ-
Parent version, SWAN, The Irritability and Dysregulation
of Emotions (TIDES), TOCS), total scale scores will be
standardised (z-scores, t-scores), where applicable, based
on scale characteristics when combined to compute
total MH composite scores. Statistical procedures will
be specific to the individual study objectives within the
previously listed aims in order to ensure that analyses are
suitable and appropriate to address the research ques-
tion. Missing data will be managed with full information
maximum likelihood methods and multiple imputation
methods depending on the characteristics of the data
and the missingness to avoid listwise deletion where
possible. General analytical principles, including the use
of a priori hypotheses and written analysis plans, will be
employed to ensure accurate representation of the longi-
tudinal data. Analytical comparisons among cohorts will
not be conducted as the cohorts are non-orthogonal,
and the aim of the project is to understand the impact of
the pandemic across the diversity of the sample. Poten-
tial participation bias is considered by examining key
sociodemographic variables among participants with
and without missing data, by specific study objective.
Covariates and confounding variables for each aim will
be rooted in existing literature. There will be specific foci
on developmental stage (age) and MH history (previous
MH and/or NDD diagnoses) as covariates/confounders
to understand the impact of public health restrictions on
children’s development and pre-existing conditions.

Data management and confidentiality
If possible, participant data will be linked to clinical/
research data collected prior to the pandemic as part
of their cohort (eg, MH symptoms which were based on
completed measures, medication and diagnosis). To mini-
mise the risk of a privacy breach, participants are assigned
a unique ID which links the participant to their data. No
identifiable information is stored within the databases.
All study data, for the SK Psychiatry, S4S and POND
cohorts are stored on a secure REDCap server main-
tained by the Hospital for Sick Children (SK) in Toronto,
Ontario, Canada. The TARGetKids! data are stored at the
AHRC (Applied Health Research Centre at St. Michael’s
Hospital in Toronto, Ontario, Canada) in a REDCap
database. Data will be stored on the SK or AHRC secure
servers for 7 years following publication of results. All data
and backups will subsequently be deleted from the server.

Data sharing

Data transfer agreements are in place to allow for the
sharing of participant email addresses and applicable
clinical data, for POND (participating sites located at
SK, Holland Bloorview Kids Rehabilitation Hospital,
McMaster University, Queen’s University and Lawson
Health Research Institute). POND participants have a

unique information letter describing how the data from
the current study may be shared, including with the
Ontario Brain Institute

ETHICS AND DISSEMINATION

The study was approved by the institutional research
ethics board at the lead research site (SK, 1000070222) as
well as St. Michael’s Hospital (20-080) and participating
POND sites including Holland Bloorview Rehabilitation
Hospital (0086), McMaster Children’s Hospital (10948),
Queen’s University (6005107) and Lawson Health
Research Institute (115934)

The core team of researchers employ a strong and inte-
grated knowledge translation process with key knowledge
users. Specifically, the research team will collaborate with
educators (eg, Applied Psychology Human Development
at Ontario Institute of Studies in Education), public
health (Public Health Ontario) and community MH
service providers (eg, Children’s Mental Health Ontario;
School Mental Health Ontario), where appropriate, to
codevelop knowledge translation products for dissemi-
nation, with the aim of sharing knowledge regarding the
impact of EMs on children, youth and families, and to
codevelop key messages for educators that support chil-
dren and youth in schools.

Results will further be disseminated through national/
international conference presentations, and peer-
reviewed and open-access publications while following
Strengthening the Reporting of Observational Studies
in Epidemiology guidelines for cohort studies to ensure
high quality reporting of results and recommendations.

DISCUSSION

This project will examine the longitudinal impact of
COVID-19 pandemic EMs on the MH of children, youth
and families in Ontario. Given the continuous waves
of community spread of the virus and the intermittent
mandates of social isolation to prevent illness, both the
immediate and long-term impacts on the MH of children
and adolescents must be examined to prevent large-scale
MH crises which would be devastating for children as well
as the healthcare system. Results of this study will inform
policy initiatives to mitigate deleterious impacts of subse-
quent waves of COVID-19 as well as longer-term impacts,
in order to optimise child health outcomes in Ontario
and beyond.

Limitations

The proposed study has several strengths; a large, diverse
sample of children and youth, the inclusion of child and
youth self-report of MH symptoms, and employment of
validated, standardised MH measures where possible.
Despite these strengths, limitations are also present. As
with most research, ethnically diverse and low-income
participants are under-represented in our sample, thereby
limiting generalisability of study results. In addition, the
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study is intentionally set during a stressful time in the lives
of children and families, during the COVID-19 pandemic,
which may limit study retention. However, we will actively
employ methods to minimise attrition, including use of
a dedicated study team, provision of honoraria to partic-
ipants at each time point, and regular communication
regarding study results and impacts.

Author affiliations

'Department of Psychiatry, The Hospital for Sick Children, Toronto, Ontario, Canada
%Department of Psychiatry, University of Toronto Faculty of Medicine, Toronto,
Ontario, Canada

3Department of Pediatrics, University of Toronto Faculty of Medicine, Toronto,
Ontario, Canada

4Department of Pediatrics, Holland Bloorview Kids Rehabilitation Hospital, Toronto,
Ontario, Canada

SDivision of Paediatric Medicine, The Hospital for Sick Children, Toronto, Ontario,
Canada

Acknowledgements The Ontario COVID-19 and Kids Mental Health Collaboration
acknowledges and thanks the families, children and youth who have generously
participated, and continue to participate in this research. The research team would
further like to recognise the trainees, analysts, project coordinators and cohort staff
whose dedication has made this research possible.

Contributors DJK, EA, CB, AC, KT-C, SM and JC initiated the project, designed
and selected data collection measures, created and amended data collection
procedures, monitor data collection, wrote and edited statistical analyses plans,
revised the finalised protocol manuscript and initiated knowledge translation
processes. KL-M supported the design of the data collection instruments and
drafted the initial protocol manuscript.

Funding The Ontario COVID-19 and Kids Mental Health Study is funded by the
Canadian Institutes for Health Research (#173092); the Ontario Ministry of Health
(#700); Centre of Brain and Mental Health, SickKids; Leong Centre for Healthy
Children, SickKids; and the Miner’s Lamp Innovation Fund in Prevention and Early
Detection of Severe Mental lliness, University of Toronto. In-kind support was
provided by the Ontario Brain Institute for all POND data.

Competing interests None declared.
Patient consent for publication Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Daphne J Korczak http://orcid.org/0000-0002-0061-7495
Catherine S Birken http://orcid.org/0000-0003-0308-8645

REFERENCES
1 CBC News Toronto. Ontario to shut down publicly funded schools
for 2 weeks after March break over COVID-19 concerns, 2020.
Available: https://www.cbc.ca/news/canada/toronto/ontario-
government-closing-schools-1.5495736 [Accessed 17 Feb 2021].

2

20

21

22

Rodrigues G. Ontario government declares state of emergency
amid coronavirus pandemic, 2020. Global News Corus
Entertainment. Available: https://globalnews.ca/news/6688074/
ontario-doug-ford-coronavirus-covid-19-march-17/ [Accessed 17
Feb 2021].

Davidson S. Ontario will enter strict lockdown on Dec. 26, nearly
all non-essential businesses to close, 2020. CTV News Toronto.
Available: https://toronto.ctvnews.ca/ontario-will-enter-strict-
lockdown-on-dec-26-nearly-all-non-essential-businesses-to-close-
1.5239810 [Accessed 17 Feb 2021].

Rowe N. OFSAA Statement - August 12, 2020. OFSAA: Education
Through Sport, 2020. Available: https://www.ofsaa.on.ca/news/
ofsaa-statement-august-12-2020-click-here [Accessed 18 Feb
2021].

Government of Ontario. COVID-19: health and safety measures at
school, 2021. Available: https://www.ontario.ca/page/covid-19-
health-and-safety-measures-schools [Accessed 10 Nov 2021].
Rowe N. OFSAA Statement - February 5, 2021. OFSAA: Education
Through Sport, 2021. Available: https://www.ofsaa.on.ca/news/
ofsaa-statement-february-5-2021-click-here [Accessed 18 Feb
2021].

Ministry of Heritage, Sport, Tourism and Culture Industries. Return
to play: resources for a safe return to play, including sports and
recreation, during COVID-19 (coronavirus). Ontario.ca return to
play, 2020. Available: https://www.ontario.ca/page/return-to-play
[Accessed 18 Feb 2021].

Davidson S. Ontario shutting down indoor dining, gyms, and movie
theatres in three COVID-19 hotspots, 2020. CTV News Toronto.
Available: https://toronto.ctvnews.ca/ontario-shutting-down-indoor-
dining-gyms-and-movie-theatres-in-three-covid-19-hotspots-1.
5139458 [Accessed 17 Feb 2021].

Strashin J. Youth athletes’ mental health hampered by community
sport cancellations in pandemic, 2021. CBC Sports. Available:
https://www.cbc.ca/sports/youth-athletes-community-sport-
canadian-tire-jumpstart-1.5909900 [Accessed 18 Feb 2021].
Government of Ontario. COVID-19: enhanced public health and
workplace safety measures, 2021. Available: https://www.ontario.
ca/page/enhancing-public-health-and-workplace-safety-measures-
provincewide-shutdown [Accessed 28 Apr 2021].

Chidley-Hill J. Outdoor recreational facilities to stay closed until
cases drop: minister, 2021. CP 24. Available: https://www.cp24.
com/news/outdoor-recreational-facilities-to-stay-closed-until-
cases-drop-minister-1.5414097 [Accessed 10 Nov 2021].
Canadian Press. Outdoor sports amenities to open “on or before”
June 2: Elliot, 2021. CityNews The Canadian Press. Available:
https://toronto.citynews.ca/2021/05/17/outdoor-sports-amenities-
to-open-on-or-before-june-2-elliott/ [Accessed 10 Nov 2021].
Government of Ontario. Reopening Ontario (a flexible response

to COVID-19) act, 2020. Available: https://www.ontario.ca/laws/
regulation/200364/v14 [Accessed 10 Nov 2021].

Ontario Agency for Health Protection and Promotion. COVID-19
guidance for youth sports, 2021. Public Health Ontario. Available:
https://www.publichealthontario.ca/-/media/documents/ncov/
phm/2021/10/covid-19-guidance-youth-sports.pdf?sc_lang=en
[Accessed 10 Nov 2021].

Brazendale K, Beets MW, Weaver RG, et al. Understanding
differences between summer vs. school obesogenic behaviors of
children: the structured days hypothesis. Int J Behav Nutr Phys Act
2017;14:100.

Bridley A, Jordan SS. Child routines moderate daily hassles

and children’s psychological adjustment. Child Health Care
2012;41:129-44.

Biddle SJH, Asare M. Physical activity and mental health in
children and adolescents: a review of reviews. Br J Sports Med
2011;45:886-95.

Xie X, Xue Q, Zhou Y, et al. Mental health status among children in
home confinement during the coronavirus disease 2019 outbreak in
Hubei Province, China. JAMA Pediatr 2020;174:898-900.

Zhou S-J, Zhang L-G, Wang L-L, et al. Prevalence and socio-
demographic correlates of psychological health problems in
Chinese adolescents during the outbreak of COVID-19. Eur Child
Adolesc Psychiatry 2020;29:749-58.

Jiao WY, Wang LN, Liu J, et al. Behavioral and emotional
disorders in children during the COVID-19 epidemic. J Pediatr
2020;221:264-6.

Wade M, Prime H, Browne DT. Why we need longitudinal mental
health research with children and youth during (and after) the
COVID-19 pandemic. Psychiatry Res 2020;290:113143.

Byles J, Byrne C, Boyle MH, et al. Ontario child health study:
reliability and validity of the general functioning subscale of the
McMaster family assessment device. Fam Process 1988;27:97-104.

Korczak DJ, et al. BMJ Open 2022;12:6057248. doi:10.1136/bmjopen-2021-057248


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-0061-7495
http://orcid.org/0000-0003-0308-8645
https://www.cbc.ca/news/canada/toronto/ontario-government-closing-schools-1.5495736
https://www.cbc.ca/news/canada/toronto/ontario-government-closing-schools-1.5495736
https://globalnews.ca/news/6688074/ontario-doug-ford-coronavirus-covid-19-march-17/
https://globalnews.ca/news/6688074/ontario-doug-ford-coronavirus-covid-19-march-17/
https://toronto.ctvnews.ca/ontario-will-enter-strict-lockdown-on-dec-26-nearly-all-non-essential-businesses-to-close-1.5239810
https://toronto.ctvnews.ca/ontario-will-enter-strict-lockdown-on-dec-26-nearly-all-non-essential-businesses-to-close-1.5239810
https://toronto.ctvnews.ca/ontario-will-enter-strict-lockdown-on-dec-26-nearly-all-non-essential-businesses-to-close-1.5239810
https://www.ofsaa.on.ca/news/ofsaa-statement-august-12-2020-click-here
https://www.ofsaa.on.ca/news/ofsaa-statement-august-12-2020-click-here
https://www.ontario.ca/page/covid-19-health-and-safety-measures-schools
https://www.ontario.ca/page/covid-19-health-and-safety-measures-schools
https://www.ofsaa.on.ca/news/ofsaa-statement-february-5-2021-click-here
https://www.ofsaa.on.ca/news/ofsaa-statement-february-5-2021-click-here
https://www.ontario.ca/page/return-to-play
https://toronto.ctvnews.ca/ontario-shutting-down-indoor-dining-gyms-and-movie-theatres-in-three-covid-19-hotspots-1.5139458
https://toronto.ctvnews.ca/ontario-shutting-down-indoor-dining-gyms-and-movie-theatres-in-three-covid-19-hotspots-1.5139458
https://toronto.ctvnews.ca/ontario-shutting-down-indoor-dining-gyms-and-movie-theatres-in-three-covid-19-hotspots-1.5139458
https://www.cbc.ca/sports/youth-athletes-community-sport-canadian-tire-jumpstart-1.5909900
https://www.cbc.ca/sports/youth-athletes-community-sport-canadian-tire-jumpstart-1.5909900
https://www.ontario.ca/page/enhancing-public-health-and-workplace-safety-measures-provincewide-shutdown
https://www.ontario.ca/page/enhancing-public-health-and-workplace-safety-measures-provincewide-shutdown
https://www.ontario.ca/page/enhancing-public-health-and-workplace-safety-measures-provincewide-shutdown
https://www.cp24.com/news/outdoor-recreational-facilities-to-stay-closed-until-cases-drop-minister-1.5414097
https://www.cp24.com/news/outdoor-recreational-facilities-to-stay-closed-until-cases-drop-minister-1.5414097
https://www.cp24.com/news/outdoor-recreational-facilities-to-stay-closed-until-cases-drop-minister-1.5414097
https://toronto.citynews.ca/2021/05/17/outdoor-sports-amenities-to-open-on-or-before-june-2-elliott/
https://toronto.citynews.ca/2021/05/17/outdoor-sports-amenities-to-open-on-or-before-june-2-elliott/
https://www.ontario.ca/laws/regulation/200364/v14
https://www.ontario.ca/laws/regulation/200364/v14
https://www.publichealthontario.ca/-/media/documents/ncov/phm/2021/10/covid-19-guidance-youth-sports.pdf?sc_lang=en
https://www.publichealthontario.ca/-/media/documents/ncov/phm/2021/10/covid-19-guidance-youth-sports.pdf?sc_lang=en
http://dx.doi.org/10.1186/s12966-017-0555-2
http://dx.doi.org/10.1080/02739615.2012.657040
http://dx.doi.org/10.1136/bjsports-2011-090185
http://dx.doi.org/10.1001/jamapediatrics.2020.1619
http://dx.doi.org/10.1007/s00787-020-01541-4
http://dx.doi.org/10.1007/s00787-020-01541-4
http://dx.doi.org/10.1016/j.jpeds.2020.03.013
http://dx.doi.org/10.1016/j.psychres.2020.113143
http://dx.doi.org/10.1111/j.1545-5300.1988.00097.x

23

24

25

Simonoff E, Jones CRG, Baird G, et al. The persistence and stability
of psychiatric problems in adolescents with autism spectrum
disorders. J Child Psychol Psychiatry 2013;54:186-94.

Clemens V, Deschamps P, Fegert JM, et al. Potential effects

of "social" distancing measures and school lockdown on child

and adolescent mental health. Eur Child Adolesc Psychiatry
2020;29:739-42.

Maria M. No child is an island: sociability in times of social
distancing. Eur Child Adolesc Psychiatry 2020;29:901-2.

48

49

50

Bates L, Zieff G, Stanford K, et al. COVID-19 impact on behaviors
across the 24-hour day in children and adolescents: physical
activity, sedentary behavior, and sleep. Children 2020;7:138.
Dunton GF, Do B, Wang SD. Early effects of the COVID-19
pandemic on physical activity and sedentary behavior in children
living in the U.S. BMC Public Health 2020;20:1351.

Golberstein E, Wen H, Miller BF. Coronavirus disease 2019
(COVID-19) and mental health for children and adolescents. JAMA
Pediatr 2020;174:819-20.

26 Tombeau Cost K, Crosbie J, Anagnostou E. Mostly worse, 51 Caldwell J, Delaye A, ESpOSiTO T, et al. “Essential” services, risk,
occasionally better: impact of COVID-19 pandemic on the mental and child protection in the time of COVID-19: An opportunity to
health of Canadian children and adolescents. Eur Child Adolesc prioritize chronic need. Dev Child Welf 2020;2:208-23.

Psychiatry 2021:1-14. 52 Prime H, Wade M, Browne DT. Risk and resilience in family well-

27 Browne DT, Wade M, May SS, et al. Children’s mental health being during the COVID-19 pandemic. Am Psychol 2020;75:631-43.
problems during the initial emergence of COVID-19. Can Psychol 53 Browne DT, Wade M, May SS, et al. COVID-19 disruption gets
Can 2021;62:65-72. inside the family: a Two-Month multilevel study of family stress

28 Dvorsky MR, Breaux R, Becker SP. Finding ordinary magic in during the pandemic. 2021.
extraordinary times: child and adolescent resilience during the 54 Wade M, Prime H, Johnson D, et al. The disparate impact of
COVID-19 pandemic. Eur Child Adolesc Psychiatry 2020:1-3. So-‘,('f;f goozr; t;gsrqﬁrggg?ealth of female and male caregivers. Soc

29 Bruining H, Bartels M, Polderman TJC, et al. COVID-19 and child crivie 2o : .
and adolescent psychiatry: an unexpected blessing for part of our 55 Crawley E, Loades M, Feder G, et al. Wider collateral damage
population? Eur Child Adolesc Psychiatry 2021;30:1139-40. 30 C,h"drgf; in tze U'i:e9ause ffft*gos\zga: g'jstaféC'lf;g e ot

30 Factor RS, Condy EE, Farley JP, et al. Brief report: Insistence on esigned 1o reduce the Impact o 13 In adulis. aeaiatr

; : ation i ; ; ; Open 2020;4:e000701.
:g?ci?frisbixgg’ 51 1%3:;;afl)g?/oEtJli\;frlglnzg;%?élllg:?g4vgl—t24a.wtlsm 56 qunjgs EA, O'Connor RC, Perry VH, etal. Multidisgiplinary research

31 Colizzi M, Sironi E, Antonini F, et al. Psychosocial and behavioral priorities for the COVID-19 pandemic: a cfall for action for mental
impact of COVID-19 in autism spectrum disorder: an online parent 57 Hgitasgi”ﬁékiﬁgzt CIJD S|}_’| ﬁg’gf’%’ ze?icl);?)frt_g?t of the early and

32 EL;L\?ZEIE’:Z Efé}zoAZIgslgr?dﬂ M et al. COVID-19: overcoming differential mental health impacts of the COVID-19 pandemic in
the challenges faced by individuals with autism and their families. Canada: findings from the first wave of_a na.tlonally representative
Lancet Psychiatry 2020;7:481-3. cross-sectional survey. Prev Meq 2021;145:106333. ]

33 Smile SC. Supporting children with autism spectrum disorder in the o8 ;(r)yz—gggi'foﬂ‘f.zcmldren are at risk from COVID-19. J Pedatr Nurs
face of the COVID-19 pandemic. CMAJ 2020;192:E587. e e . .

34 Summers J, Baribeau D, Mockford M, et al. Supporting children 59 Patrick SW& Hﬁqghauz LI.E’ Z|ﬁkaéo(<))\s/:aDJ1Séet al.dWeI.I-.belng .Of |
with neurodevelopmental disorders during the COVID-19 pandemic. sssg;ssgdiair;csrggz(?'?2%'22%200168_24 pandemic: a nationa
J Am Acad Child Adolesc Psychiatry 2021;60:2-6. . < e . y

35 Hinkley T, Verbestel V, Ahrens W, et al. Early childhood electronic 60 S:i'lso?r;:;cﬁgl]:;ic'?a’IéAI/’]eaIEiteliEncg);’ E:j-l;'terz:lgégzg?XiliDe-;(?Z%%%?;éim-
n:egia 327/;\3: Zr_e?i(;t&rff1 ggargg vgezll-being: a prospective cohort 61 Ezpeleta L, Navarro JB, de la ésa N, et al. Life ;;onciitions during .
study. eanatr ;100:400-92. - COVID-19‘Iockdown ar;d mental hea;lth in Spanish adolescents. Int

36 Verlinden M, Tiemeier H, Hudziak J. Television viewing and J Environ Res Public Health 2020;17. doi:10.3390/ijerph17197327.
extzrn/aé{m;%pgybtle:; |In preAsﬂcZogcl)::gl[ldégné1t39295enerat|on R [Epub ahead of print: 07 10 2020].
study. Arch Pediatr Adolesc Med 2012;166:919-25. " 62 Ravens-Sieberer U, Kaman A, Erhart M, et al. Impact of the

37 Zlmmerman FJ, Qlew GM, Christakis DA’. e.t al. Early.cognltlve COVID-19 pandemic on quality of life and mental health in children
stimulation, emotional support, and television watching as and adolescents in Germany. Eur Child Adolesc Psychiatry
predictors of subsequent bullying among grade-school children. 2021:17
Arch Pediatr Adolesc Med 2005;159:384-8. o e 0 ~

35 Watt £ Fiapatiok O, Drovesky L o al Too much eleision? ©2 Hallad G Augusti E. ot gsnraton” G0y 19 anc
Prospective associations between early childhood televiewing and 64 Racine N, Cooke JE, Eirich R, et al. Child and adolescent
‘I‘;m;r seg-;e'p?r;sogyfsv?i)cgtizgiéa;ign by sixth grade classmates. J Dev mental iliness during COVID-19: a rapid review. Psychiatry Res

ehav Pediatr ;36:426-33. .50+

39 Pagani LS, Fitzpqtrick C, Barnle‘gt TA, et al. Prospective as§ociati0ns 65 i%%%tzgélllbagégND network: Province of Ontario
between early childhood television exposure and academic, neurodevelopment network, 2021. Available: https://pond-network.
psychosocial, and physical well-being by middle childhood. Arch ca/about-pond/ [Accessed 9 Mar 2021].

Pediatr Adolesc Med 2010;164:425-31. i . 66 Carsley S, Borkhoff CM, Maguire JL, et al. Cohort profile: the

40 McArthur BA, Racine N, Browne D, et al. Recreational screen time applied Research Group for kids (target kids!). Int J Epidemiol
before and during COVID-19 in school-aged children. Acta Paediatr 2015:44:776-88.
2021;110:2805-7. 67 Spit for science 2021 https://lab.research.sickkids.ca/schachar/

41 Madigan S, Browne D, Racine N, et al. Association between screen spit-for-science/
time and children's performance on a developmental screening test. 68 Harris PA, Taylor R, Minor BL, et al. The REDCap Consortium:
JAMA Pediatr 2019;173:244-50. building an international community of software platform partners. J

42 Odgers CL, Jensen MR. Annual research review: adolescent mental Biomed Inform 2019;95:103208.
health in the digital age: facts, fears, and future directions. J Child 69 Harris PA, Taylor R, Thielke R, et al. Research electronic data
Psychol Psychiatry 2020;61:336-48. capture (REDCap)--a metadata-driven methodology and workflow

43 George MJ, Jensen MR, Russell MA, et al. Young adolescents' process for providing translational research informatics support. J
digital technology use, perceived impairments, and well-being in a Biomed Inform 2009;42:377-81.
representative sample. J Pediatr 2020;219:180-187. 70 Merikangas K, Stringaris A, Milham M. The coronavirus health

44 Jensen M, George M, Russell M, et al. Young adolescents' digital impact survey (CRISIS), 2020. Available: https://github.com/nimh-
technology use and mental health symptoms: little evidence of mbdu/CRISIS
longitudinal or daily linkages. Clin Psychol Sci 2019;7:1416-33. 71 Statistics Canada. Canadian community health survey (CCHS):

45 Moore SA, Faulkner G, Rhodes RE, et al. Impact of the COVID-19 detailed information for 2005 (cycle 3.1), 2005. Available: https:/
virus outbreak on movement and play behaviours of Canadian www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&ld=
children and youth: a national survey. Int J Behav Nutr Phys Act 22642 [Accessed 13 May 2021].

2020;17:85. 72 Merikangas K, Milham M, Stringaris A. The coronavirus health

46 Hamilton J, Nesi J, Choukas-Bradley S. Teens and social media impact survey (crisis). GitHub, 2020. Available: https://github.com/
during the COVID-19 pandemic: staying socially connected while nimh-comppsych/CRISIS [Accessed 15 Jun 2021].
physically distant. PsyArXiv 2020. 73 et alDi Martino A, Gallagher L, Georgiades S. The CoRonavlruS

47 Guerrero MD, Vanderloo LM, Rhodes RE, et al. Canadian children's Health Impact Survey - Adapted for Autism and Related
and youth's adherence to the 24-h movement guidelines during the Neurodevelopmental Conditions (CRISIS-AFAR). GitHub, 2020.
COVID-19 pandemic: a decision tree analysis. J Sport Health Sci Available: https://github.com/nimh-comppsych/CRISIS/tree/master/
2020;9:313-21. Adaptations/AFAR [Accessed 15 Jun 2021].

10 Korczak DJ, et al. BMJ Open 2022;12:057248. doi:10.1136/bmjopen-2021-057248


http://dx.doi.org/10.1111/j.1469-7610.2012.02606.x
http://dx.doi.org/10.1007/s00787-020-01549-w
http://dx.doi.org/10.1007/s00787-020-01572-x
http://dx.doi.org/10.1007/s00787-021-01744-3
http://dx.doi.org/10.1007/s00787-021-01744-3
http://dx.doi.org/10.1037/cap0000273
http://dx.doi.org/10.1037/cap0000273
http://dx.doi.org/10.1007/s00787-020-01583-8
http://dx.doi.org/10.1007/s00787-020-01578-5
http://dx.doi.org/10.1007/s10803-016-2781-x
http://dx.doi.org/10.3390/brainsci10060341
http://dx.doi.org/10.1016/S2215-0366(20)30197-8
http://dx.doi.org/10.1503/cmaj.75399
http://dx.doi.org/10.1016/j.jaac.2020.09.011
http://dx.doi.org/10.1001/jamapediatrics.2014.94
http://dx.doi.org/10.1001/archpediatrics.2012.653
http://dx.doi.org/10.1001/archpedi.159.4.384
http://dx.doi.org/10.1097/DBP.0000000000000186
http://dx.doi.org/10.1097/DBP.0000000000000186
http://dx.doi.org/10.1001/archpediatrics.2010.50
http://dx.doi.org/10.1001/archpediatrics.2010.50
http://dx.doi.org/10.1111/apa.15966
http://dx.doi.org/10.1001/jamapediatrics.2018.5056
http://dx.doi.org/10.1111/jcpp.13190
http://dx.doi.org/10.1111/jcpp.13190
http://dx.doi.org/10.1016/j.jpeds.2019.12.002
http://dx.doi.org/10.1177/2167702619859336
http://dx.doi.org/10.1186/s12966-020-00987-8
http://dx.doi.org/10.31234/osf.io/5stx4
http://dx.doi.org/10.1016/j.jshs.2020.06.005
http://dx.doi.org/10.3390/children7090138
http://dx.doi.org/10.1186/s12889-020-09429-3
http://dx.doi.org/10.1001/jamapediatrics.2020.1456
http://dx.doi.org/10.1001/jamapediatrics.2020.1456
http://dx.doi.org/10.1177/2516103220968842
http://dx.doi.org/10.1037/amp0000660
http://dx.doi.org/10.1016/j.socscimed.2021.113801
http://dx.doi.org/10.1016/j.socscimed.2021.113801
http://dx.doi.org/10.1136/bmjpo-2020-000701
http://dx.doi.org/10.1136/bmjpo-2020-000701
http://dx.doi.org/10.1016/S2215-0366(20)30168-1
http://dx.doi.org/10.1016/j.ypmed.2020.106333
http://dx.doi.org/10.1016/j.pedn.2020.04.026
http://dx.doi.org/10.1542/peds.2020-016824
http://dx.doi.org/10.1542/peds.2020-007294
http://dx.doi.org/10.3390/ijerph17197327
http://dx.doi.org/10.3390/ijerph17197327
http://dx.doi.org/10.1007/s00787-021-01726-5
http://dx.doi.org/10.1016/S2215-0366(21)00179-6
http://dx.doi.org/10.1016/j.psychres.2020.113307
https://pond-network.ca/about-pond/
https://pond-network.ca/about-pond/
http://dx.doi.org/10.1093/ije/dyu123
https://lab.research.sickkids.ca/schachar/spit-for-science/
https://lab.research.sickkids.ca/schachar/spit-for-science/
http://dx.doi.org/10.1016/j.jbi.2019.103208
http://dx.doi.org/10.1016/j.jbi.2019.103208
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://dx.doi.org/10.1016/j.jbi.2008.08.010
https://github.com/nimh-mbdu/CRISIS
https://github.com/nimh-mbdu/CRISIS
https://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&Id=22642
https://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&Id=22642
https://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&Id=22642
https://github.com/nimh-comppsych/CRISIS
https://github.com/nimh-comppsych/CRISIS
https://github.com/nimh-comppsych/CRISIS/tree/master/Adaptations/AFAR
https://github.com/nimh-comppsych/CRISIS/tree/master/Adaptations/AFAR

74

75

76

77

78

79

80

81

82

83

84

85

86

87

Birmaher B, Khetarpal S, Brent D, et al. The screen for child anxiety
related emotional disorders (SCARED): scale construction and
psychometric characteristics. J Am Acad Child Adolesc Psychiatry
1997;36:545-53.

Behrens B, Swetlitz C, Pine DS, et al. The screen for child anxiety
related emotional disorders (SCARED): informant discrepancy,
measurement invariance, and test-retest reliability. Child Psychiatry
Hum Dev 2019;50:473-82.

Fendrich M, Weissman MM, Warner V. Screening for depressive
disorder in children and adolescents: validating the center

for epidemiologic studies depression scale for children. Am J
Epidemiol 1990;131:538-51.

Chung H, Kim J, Askew RL, et al. Assessing measurement
invariance of three depression scales between neurologic samples
and community samples. Qual Life Res 2015;24:1829-34.
Ebesutani C, Tottenham N, Chorpita B. The Revised Child Anxiety
and Depression Scale - Parent Version: Extended Applicability and
Validity for Use with Younger Youth and Children with Histories

of Early-Life Caregiver Neglect. J Psychopathol Behav Assess
2015;37:705-18.

Ebesutani C, Korathu-Larson P, Nakamura B. The revised child
anxiety and depression scale 25-Parent version: scale development
and validation in a school-based and clinical sample. Assessment
2016;24.

Goodman R. The strengths and difficulties questionnaire: a research
note. J Child Psychol Psychiatry 1997;38:581-6.

Goodman R. Psychometric properties of the strengths and
difficulties questionnaire. J Am Acad Child Adolesc Psychiatry
2001;40:1337-45.

Niclasen J, Skovgaard AM, Andersen A-MN, et al. A confirmatory
approach to examining the factor structure of the strengths and
difficulties questionnaire (SDQ): a large scale cohort study. J
Abnorm Child Psychol 2013;41:355-65.

Smits IAM, Theunissen MHC, Reijneveld SA, et al. Measurement
invariance of the parent version of the strengths and difficulties
questionnaire (SDQ) across community and clinical populations. Eur
J Psychol Assess 2018;34:238-46.

Kroenke K, Strine TW, Spitzer RL, et al. The PHQ-8 as a measure
of current depression in the general population. J Affect Disord
2009;114:163-73.

Patel JS, Oh Y, Rand KL, et al. Measurement invariance of the
patient health questionnaire-9 (PHQ-9) depression screener in U.S.
adults across sex, race/ethnicity, and education level: NHANES
2005-2016. Depress Anxiety 2019;36:813-23.

Kertz S, Bigda-Peyton J, Bjorgvinsson T. Validity of the generalized
anxiety Disorder-7 scale in an acute psychiatric sample. Clin
Psychol Psychother 2013;20:456-64.

Stochl J, Fried El, Fritz J, et al. On dimensionality, measurement
invariance, and suitability of sum scores for the PHQ-9 and the
GAD-7. Assessment 2020;1073191120976863:1073191120976863.

88

89

90

91

92

93

94

95

96

97

98

99

100

101
102

Swanson JM, Schuck S, Porter MM, et al. Categorical and
dimensional definitions and evaluations of symptoms of ADHD:
history of the SNAP and the Swan rating scales. Int J Educ Psychol
Assess 2012;10:51-70.

Gomez R, Vance A, Stavropoulos V. Measurement invariance

of maternal ratings of ADHD symptoms across clinic referred
children’s with and without ADHD. Adv Dev Eductional Psychol
2019;1.

Park LS, Burton CL, Dupuis A, et al. The Toronto obsessive-
compulsive scale: Psychometrics of a dimensional measure of
obsessive-compulsive traits. J Am Acad Child Adolesc Psychiatry
2016;55:310-8.

Dissanayake A, Dupuis A, Crosbie J, et al. The irritability

and dysregulation of emotions questionnaire (tides): a novel
multidimensional measure of irritability.

Adaptive behavior assessment system technical supplement new
adaptive domain composite scores 2003.

Byles J, Byrne C, Boyle MH, et al. Ontario child health study:
reliability and validity of the general functioning subscale

of the McMaster family assessment device. Fam Process
1988;27:97-104.

Erhart M, Ellert U, Kurth B-M, et al. Measuring adolescents'
HRQoL via self reports and parent proxy reports: an evaluation

of the psychometric properties of both versions of the KINDL-R
instrument. Health Qual Life Outcomes 2009;7:77.

Bullinger M, Brutt AL, Erhart M, et al. Psychometric properties of
the KINDL-R questionnaire: results of the BELLA study. Eur Child
Adolesc Psychiatry 2008;17(Suppl 1):125-32.

Lorber MF, Xu S, Slep AMS, et al. A new look at the psychometrics
of the parenting scale through the lens of item response theory. J
Clin Child Adolesc Psychol 2014;43:613-26.

Tombeau Cost K, Jonas W, Unternaehrer E, et al. Maternal
perceptions of paternal investment are associated with relationship
satisfaction and breastfeeding duration in humans. J Fam Psychol
2018;32:1025-35.

Jefferies P, McGarrigle L, Ungar M. The CYRM-R: a Rasch-
Validated revision of the child and youth resilience measure. J Evid
Based Soc Work 2019;16:70-92.

Magliozzi D, Saperstein A, Westbrook L. Scaling up:

representing gender diversity in survey research. Socius
2016;2:2378023116664352.

Hopwood MJ. The developmental history of athletes questionnaire:
towards a comprehensive understanding of the development of
sport expertise, 2013. Dev Hist Athletes Quest. Available: https://
vuir.vu.edu.au/22353/ [Accessed 18 Feb 2021].

Team R. RStudio: integrated development for R. RStudio Inc, 2018.
Team RC. A language and environment for statistical computing. R
Foundation for Statistical Computing, 2015.

Korczak DJ, et al. BMJ Open 2022;12:6057248. doi:10.1136/bmjopen-2021-057248

11


http://dx.doi.org/10.1097/00004583-199704000-00018
http://dx.doi.org/10.1007/s10578-018-0854-0
http://dx.doi.org/10.1007/s10578-018-0854-0
http://dx.doi.org/10.1093/oxfordjournals.aje.a115529
http://dx.doi.org/10.1093/oxfordjournals.aje.a115529
http://dx.doi.org/10.1007/s11136-015-0927-5
http://dx.doi.org/10.1007/s10862-015-9494-x
http://dx.doi.org/10.1111/j.1469-7610.1997.tb01545.x
http://dx.doi.org/10.1097/00004583-200111000-00015
http://dx.doi.org/10.1007/s10802-012-9683-y
http://dx.doi.org/10.1007/s10802-012-9683-y
http://dx.doi.org/10.1016/j.jad.2008.06.026
http://dx.doi.org/10.1002/da.22940
http://dx.doi.org/10.1002/cpp.1802
http://dx.doi.org/10.1002/cpp.1802
http://dx.doi.org/10.1177/1073191120976863
http://www.ncbi.nlm.nih.gov/pubmed/26504617
http://www.ncbi.nlm.nih.gov/pubmed/26504617
http://dx.doi.org/10.1016/j.jaac.2016.01.008
http://dx.doi.org/10.1111/j.1545-5300.1988.00097.x
http://dx.doi.org/10.1186/1477-7525-7-77
http://dx.doi.org/10.1007/s00787-008-1014-z
http://dx.doi.org/10.1007/s00787-008-1014-z
http://dx.doi.org/10.1080/15374416.2014.900717
http://dx.doi.org/10.1080/15374416.2014.900717
http://dx.doi.org/10.1037/fam0000468
http://dx.doi.org/10.1080/23761407.2018.1548403
http://dx.doi.org/10.1080/23761407.2018.1548403
https://vuir.vu.edu.au/22353/
https://vuir.vu.edu.au/22353/

	Ontario COVID-­19 and Kids Mental Health Study: a study protocol for the longitudinal prospective evaluation of the impact of emergency measures on child and adolescent mental health during the COVID-­19 pandemic
	Abstract
	Introduction﻿﻿
	Brief timeline and reference points of EMs in Ontario, Canada
	Impacts of EMs on mental health in children and adolescents
	Study aims
	Study design
	Study setting
	Study population
	Sample size justification
	Inclusionary and exclusionary factors
	Recruitment, consent, data collection
	Patient and public involvement
	Procedure
	Quantitative measures
	Demographics
	Health behaviours
	Organised sport
	Services
	Substance use

	Data analysis
	Data management and confidentiality
	Data sharing

	Ethics and dissemination
	Discussion
	Limitations

	References


