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ABSTRACT
Objective This study analyses longitudinal data to
understand how youth mental health and substance use
are evolving over the course of the COVID-19 pandemic,
which is critical to adjusting mental health response
strategies.
Setting Participants were recruited from among existing
participants in studies conducted in an urban academic
hospital in Ontario, Canada.
Participants A total of 619 youth aged 14–28 years
participated in the study (62.7% girls/young women;
61.4% Caucasian).
Measures Data on mood, substance use and COVID-
19-related worries were collected over four time points,
that is, every 2 months beginning in the early stages of
the pandemic in April 2020. Latent class analyses were
conducted on the longitudinal data to identify distinct
groups of youth who have different trajectory profiles
of pandemic impact on their mood, substance use and
COVID-19-related worries.
Results For the majority of participants, mood concerns
increased early in the pandemic, declined over Canada’s
summer months and subsequently increased in autumn.
Among the youth with the highest level of mood symptoms
at the beginning of the pandemic, increases in mental
health concerns were sustained. Substance use remained
relatively stable over the course of the pandemic. COVID-
19-related worries, however, followed a trajectory similar
to that of mood symptoms. Girls/young women, youth
living in urban or suburban areas, in larger households,
and with poorer baseline mental and physical health are
the most vulnerable to mental health concerns and worries
during the pandemic.
Conclusions Youth mental health symptom levels and
concerns are evolving over the course of the COVID-19
pandemic, in line with the evolution of the pandemic itself,
and longitudinal monitoring is therefore required. It is also
essential that we engage directly with youth to cocreate
pandemic response strategies and mental health service
adaptations to best meet the needs of young people.

BACKGROUND
The ongoing COVID-19 pandemic is having
substantial impacts on the world’s population, across many segments of peoples’ lives.

Strengths and limitations of this study
►► This study prospectively and longitudinally exam-

ined mental health and substance use at a bimonthly intervals beginning early in the pandemic.
►► Mental health and substance use ratings before the
pandemic were reported retrospectively and may
have been subject to recall bias.
►► The sample was not representative and some diverse groups of youth may not have been reached.

The World Health Organization declared
COVID-19 a pandemic on 11 March 2020.1
In the months since then, jurisdictions have
implemented diverse public health guidelines and directives, including closing business and limiting social contact, with gradual
reopenings, all substantially disrupting public
life.2
At the onset of the pandemic, concerns
were rapidly raised about the impacts of these
public health steps on the mental health of
the population as a whole and on specific
vulnerable subgroups.3–7 Given research
findings from previous quarantines,8 the
monitoring of mental health and well-being
became a priority. Mental health impacts
have indeed been observed in the rapidly
emerging pandemic research.9–11 Meta-
analytical data show that rates of depression
and anxiety have been higher during the
COVID-19 pandemic than in non-pandemic
times and are particularly associated with
younger age.12 13
Youth constitute a particularly vulnerable
population in terms of mental health and
substance use.6 14 About one in five youth
experience mental health and substance use
disorders in Canada15 during non-pandemic
times, reflecting high prevalence rates internationally.16–18 Mental health and substance
use disorders often first emerge during
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adolescence and young adulthood.19–21 This makes youth
a particularly vulnerable group during the COVID-
19
pandemic. Many typical developmental milestones,22 23
such as schooling, workforce engagement, early career
development, relationship development, and autonomous living and decision-making have been disrupted
or altered by public health guidelines. In addition, youth
already experiencing mental health or substance use
concerns prepandemic may experience an exacerbation
of their needs, in conjunction with service disruption,7 24
although some may not experience greater concerns and
may even experience symptom improvements.25
Studies conducted at the emergence of the pandemic
suggested high levels of youth mental health and well-being
issues and a wide range of concerns, particularly among
certain vulnerable subgroups.24 26–31 Concerns include
symptoms of post-traumatic stress disorder,27 32 internalising disorders24 32 and stress and distress in general.27–29
Health behaviours such as physical activity and sleep
behaviours have been negatively affected.29 33 34 However,
many youth have positive coping strategies that help them
manage the pandemic.24 28 29
However, longitudinal data are urgently needed to
understand how youth mental health changes and
evolves over the course of the pandemic.35 36 The objectives of this study are to: (1) examine trajectories of youth
mental health and well-being in a longitudinal manner,
bimonthly from April to October 2020, and (2) to understand the characteristics of different youth who have
experienced different mental health trajectories during
this time. This information will enhance our knowledge
of the impacts of the pandemic on the mental health of
young people; this knowledge will help guide decision
making in responding to the COVID-19 pandemic, future
pandemics and other public health emergencies.

completed the first survey wave were eligible to complete
subsequent waves. In Ontario, Canada, April 2020 represented the early pandemic period, when the first wave of
COVID-19 cases was rising and public health guidelines
to control the spread of the virus were new and strict
(ie, substantial shutdown of activity, including closure of
all non-essential businesses). In June and August 2020,
between the first and second wave of COVID-19 cases in
Ontario, the number of cases was progressively declining
and public health restrictions were substantially loosened;
the first provincial state of emergency was declared over.
In September, many youth went back to school either in
person or virtually or were home schooled; case counts
began to rise, and further restrictions began to be put
into place. In October 2020, a second wave of COVID-19
was occurring, with the highest case counts to date;42
tightened public health restrictions were put into place
on a regional basis in Ontario.
Procedure
Participants received an email containing a link to
an online survey, hosted on REDCap electronic data
capture software43 on a secure CAMH server. Participants
provided informed consent, then completed self-report
questionnaires. Survey reminder email messages were
sent approximately every 2–3 days. For each wave, participants received a $15 gift card as an honorarium.
Patient and public involvement
This study employed the principles of youth engagement in research.44 45 Youth were involved in developing
supplementary questions for the survey and reviewed
the progressive results. The overarching project includes
substantial youth engagement from design to knowledge translation; youth coresearchers have partnered
throughout the project. Leveraging findings from this
project and youth-led discussions, they have produced
a series of youth-facing tools on coping with COVID-19,
available on the CAMH website. The project will also
involve a series of youth summits at the end of the funding
period to disseminate knowledge to young people and
garner their feedback, guiding our team’s next steps in
this overarching line of work.

METHOD
Participants and recruitment
The sample consists of 619 youth between the ages of
14 and 28 years, in line with the Statistics Canada definition of ‘youth’.37 Recruitment for the study leveraged
four existing studies led by the Centre for Addiction and
Mental Health (CAMH) in Ontario, Canada, including
three clinical studies and a non-clinical study cohort.38–40
Participants from the clinical studies were recruited
from tertiary-level mental health and/or substance use
services for youth, while non-clinical cohort participants
were initially recruited from schools in 2011–2013 (see
Hawke et al24 for more details). Participants in the original source cohorts had consented to be contacted for
future research.
Recruitment for the first wave of data collection began
on 8 April 2020, that is, 3 weeks after the declaration of
a state of emergency due to the pandemic in the province of Ontario, Canada,41 and continued for approximately 3 weeks. Three subsequent data collection waves
were launched at 2-month intervals. All participants who

Measures
Demographics characteristics were collected, including
age, current gender identity, ethnic background, employment status and other variables. We also used the CoRonavIruS Health Impact Survey (CRISIS),46 Youth Self-Report
Baseline V.0.1, which was developed by the National Institute of Mental Health in the USA. For the second wave,
we updated the CRISIS survey to include V.0.3 items.
Three scales from the CRISIS survey were used: mood
states, substance use and COVID-19 worries.47 The mood
states scale includes 10 items regarding mood and anxiety,
including sadness, enjoyment, irritability and concentration issues, among others, answered on a 5-point Likert
scale. The Substance Use scale includes frequency of use
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of various substances, including alcohol, cannabis, opiates
and others. COVID-19 worries includes seven items rated
on a five-point Likert scale regarding the degree of worry
about being infected, worry about friends or family being
infected, worry about their mental and physical health in
the context of the pandemic and the degree of hopefulness about the pandemic ending soon. Mean scores were
calculated for each scale, for a score range of 1–5 in each
domain. In addition to the four longitudinal time points,
the first administration of the CRISIS survey (baseline,
April 2020) also asks about mood states and substance use
retrospectively at 3 months earlier (January 2020, prior to
the pandemic), providing five time points to model for
these two scales. The COVID-19 worries scale does not
have a retrospective, prepandemic time point, and four
time points are therefore available. The CRISIS survey
is demonstrating preliminary psychometric validity and
reliability.47
The GAIN-Short Screener (GAIN-SS) was used to screen
for internalising, externalising and substance use disorders and crime/ violence issues.48 Participants rate the
items on a 0–4 scale, where 4 indicates the presence of
the symptom in the past month. Scale norms suggest
that three or more endorsements of past-month symptomatology are consistent with a high likelihood of
meeting diagnostic criteria or requiring services in that
domain.48 49 Research has validated the GAIN-SS among
youth.48
Analyses
Frequencies were used to summarise descriptive statistics.
Since demographic characteristics by sample of origin
were compared in an earlier publication24 with few differences across samples, the current analyses present the
clinical and non-clinical samples together to understand
trajectories among a broader range of youth. Participants recruited from clinical sources had a significantly
different age range than those recruited from non-clinical
sources, and age was therefore not analysed. Exploratory
analysis revealed that for the April 2020 measurement
time, mood states and substance use scales correlated
at r=0.27, p<0.001, while the mood states and COVID-19
worries scales correlated at r=0.55, p<0.001, and substance
use and COVID-19 worries correlated at r=0.13, p=0.001;
strength of the correlations suggested different constructs
relevant to analyses in separate models.
We then conducted a latent class analysis (LCA) of the
CRISIS survey mood states, substance use and COVID-19
worries scales to observe mental health and substance use
trajectories. Full information maximum likelihood was
used to include all participants in the analyses. After a
first wave of data collection from 619 youth in April 2020,
450 (72.7%) participated at time 2 (June 2020), 410
(66.2%) at time 3 (August 2020) and 411 (66.4%) at time
4 (October 2020). The sample size was considered sufficient for an LCA approach.50 51 After examining interpretability and LCA fit indices (loglikelihood, parametric
bootstrapped likelihood ratio test, Akaike Information
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Criterion, Bayesian Information Criterion and sample
size-adjusted Bayesian Information Criterion), along with
class sizes and interpretability, class models were retained
for each of the three scales. Demographic and clinical
profiles across the classes for each set of LCA models were
examined using χ2 analysis with post hoc tests. Demographic variables were dichotomised or trichotomised
based on cell sizes; variables with small cell sizes (<4) were
not examined by class. The LCAs were conducted using
MPlus, and the remaining analyses were conducted using
SPSS V.25.

RESULTS
Average age was 20.6 years (SD=2.4, range 14–28). Demographic and clinical characteristics of are presented in
table 1. While the univariate majority of participants were
Caucasian, female, born in Canada, speaking English as
a first language, students, employed and living in large
cities with family members, with good to excellent physical health, due to diversity in the sample, only 18 participants (2.9%) in the sample met this full nine-variable
multivariate profile, demonstrating intersectionality.
Fit statistics for one to six latent classes are presented
in the online supplemental material. Based on these findings, in combination with interpretability, the number of
classes chosen was as follows: CRISIS survey mood states,
4 classes; substance use, three classes; and COVID-
19
worries, three classes.
Mood states
Four classes demonstrate the longitudinal evolution of
mood symptoms over the course of the first 7 months since
the pandemic was declared, with a retrospective rating of
3 months prior to the time one assessment (figure 1).
All classes of participants reported an increase in mood
symptoms early in the pandemic. The largest proportion
of participants (class 1: n=270, 43.6%) thereafter showed
some decline over Canada’s summer months, with some
increase in October 2020. The second largest class (class
3: n=187, 30.2%) showed a higher overall level of mood
symptoms, with a similar increase in mood symptoms early
in COVID-19, followed by a decline, without the October
2020 increase. A small class of participants (class 2: n=82,
13.2%) expressed the lowest burden of mood symptoms,
with the most considerable decline in symptoms over
the summer months but a subsequent increase. Another
small group (class 4: n=80, 12.9%) demonstrated the
highest level of mood symptoms. For them, mood symptoms increased early in the pandemic and were sustained.
Comparing the latent classes based on demographic
variables (table 2), the class with the lowest level of mood
symptom (class 2) consisted of significantly more boys/
young men and fewer girls/young women, as well as
significantly more participants living in small city or rural
areas compared with large cities or suburbs and participants with better baseline physical and mental health.
The latent class with the highest level of mood symptoms
3
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Table 1 Demographic and clinical characteristics of
participants
Demographic and clinical characteristics
(n=619)
Age
 
 

<18

Gender
 
 

Ethnic origin/
background
 
 
 
 
 
 

Caucasian

n

%
59

9.6

18–22

449

73.2

23–28

105

17.1

Man/boy

202

32.6

Woman/girl

388

62.7

29

4.7

Transgender or gender
diverse

378

61.4

Asian (East and
Southeast)

65

10.6

South Asian

46

7.5

Black (African,
Caribbean, North
American)

28

4.5

Multiple

48

7.8

7

1.1

Indigenous

44

7.1

Born in Canada

Another background

542

87.7

First language English

562

90.9

Student

394

63.8

Employment status
 
 

Employed

374

60.7

Unemployed

199

32.3

43

7.0

Region of residence
 
 

Large city or suburbs

414

66.9

Small city

135

21.8

70

11.3

Number of people
living with
 
 

0–1

102

17.2

2–4

409

68.9

83

14.0

Living situation
 

With parents and
grandparents

461

74.5

Other

Town, village, rural
area

5+

Other

158

25.5

Self-rated physical
health
 

Good to excellent

506

82.1

Fair or poor

110

17.9

GAIN short screener
 
 
 

Internalising disorder

320

53.0

Externalising disorder

(class 4). Those in the higher mood states symptom classes
(classes 3 and 4) were more likely to meet screening
criteria for internalising or externalising mental health
concerns and were more likely to be in the classes with
higher levels of concern for substance use and COVID-19
worries compared with those with profiles of lower mood
states scores. There was no difference in class membership based on ethnicity, status as Canadian born, native
English speakers, students or employed.
Substance use
Three classes demonstrate the longitudinal evolution of
substance use (figure 1). The majority of participants
(class 1: n=364, 58.8%) report low levels of substance use
and relatively stable trajectories during the pandemic.
Over a quarter of participants (class 2: n=171, 27.6%)
fall into a class reporting somewhat higher levels of use,
but again relatively stable trajectories. A smaller group
of participants (class 3: n=84, 13.6%), report the highest
level of substance use, again with little variation over time.
The class with the lowest level of substance use (class
1) was significantly more likely to have a background
other than Caucasian, to be students, to be living with two
to four people, to be living with parents and/or grandparents and to have good physical health, while being
significantly less likely to meet criteria for mental health
concerns (table 3). Participants in the latent class with
the highest substance use concerns (class 3) were more
likely to be in the oldest age group, identify as Caucasian, not be students, be living alone or with one other
person, not be living with parents/grandparents and to
meet screening criteria for an internalising, externalising
or substance use disorder. Participants with the highest
substance use symptom profile were more likely to be in a
higher symptom-level class on the mood states scale, but
substance use profiles were not associated with COVID-19
worries profiles. There was no difference between classes
in terms of gender, Canadian-born or English-speaking
status, employment status or region of residence.

(class 4) was significantly more likely to be girls/young
women, be living in large cities or suburbs, be living with
five or more people, and have poorer physical and mental
health. Participants living with parents and/or grandparents compared with other living situations were more
likely to be in a class with lower symptom levels. Transgender/gender diverse youth also appeared to be most
likely to be in the class with the highest mood symptoms

COVID-19 worries
Three classes demonstrate the longitudinal evolution of
COVID-19 worries. All three latent classes reported the
highest level of worry early in the pandemic, followed by
a decline over the summer, then an increase in October
2020 (figure 1). A large group (class 1: n=217, 35.1%)
reported the lowest level of worry. For over half of participants (class 2: n=322, 52.0%), worries were moderate
compared with the other latent classes. A small but
important group (class 3: n=80, 12.9%) reported the
highest level of worries and the sharpest increase in
October 2020.
The latent class with the lowest level of COVID-
19
worries (class 1) consisted of significantly more boys/
young men, participants living in small cities, towns,
villages or rural areas and fewer mental health concerns
(table 4). The latent class with the most COVID-19 worries
(class 3) contained a significantly higher proportion of

4
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Figure 1 Latent classes of the retained four-class model for the mood states scale, three-class model for the substance use
scale and three-class model for the COVID-19 worries scale. Error bars represent the standard error of the mean. Mood, mood
states scale; SU, substance use scale; Worries, COVID-19 worries scale.

girls/young women, participants living in large urban or
suburban areas and participants screening positive for
internalising or externalising disorders at baseline. Transgender/gender diverse youth also appeared to be more
likely to be in the highest worries class (class 3). Higher
COVID-19 worries were associated with higher symptom
classes on the mood states scale, but not substance use.
There were no differences in class membership based on
age, ethnicity, Canadian-
born status, English-
language
status, student status, employment status, family living
situation, number of people living in the home, physical
health or the presence of a substance use disorder.
DISCUSSION
This study examined the longitudinal trajectories of
youth mental health, substance use and worries during
the COVID-
19 pandemic. Results show that course is
heterogeneous; youth as a whole were impacted in terms
of mental health in the early stages of the pandemic, after
which some youth experienced improvements followed
by a resurgence of symptoms, while others did not. Particularly affected are girls/young women, possibly transgender/gender diverse youth,31 youth living in larger
households and in urban or suburban areas and those
meeting criteria for mental health or substance use
concerns at the beginning of the pandemic. Substance
use findings showed that while youth have different levels

of substance use, there was little change in use over the
course of the pandemic. Levels of pandemic worry vary
across youth, with higher levels of worries found among
girls/young women, youth living in urban or suburban
areas and those meeting criteria for mental health
concerns. COVID-19 worries declined as viral transmission declined locally and increased again when transmission increased in the province, particularly for those
youth with the greatest level of worry.
A growing number of cross-sectional studies show that
the COVID-19 pandemic is having detrimental impacts
on youth mental health.24 26–29 31 However, the pandemic
has been an evolving reality for many months. Individuals
and societies have moved beyond the initial shock of the
public health emergency, and many are transitioning to a
new way of life for the time being. Rates of mental health
concerns may vary as COVID-19 infection rates vary in a
given area. It is important to note that in the last wave of
data collection in the current study, COVID-19 infection
rates were sharply rising, which may explain the increase in
mood symptoms and worries. Other societal and seasonal
factors may have also been affecting young people. For
example, many youth went back to school in September
after the summer break; while the return to school can
have mental health implications for some youth during
non-pandemic times,52 there may be a particular impact
during COVID-19, when many youth went back to school
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Table 2 Baseline demographic and clinical characteristics of participants across the four latent classes of the mood states
scale
 
 

Class 1

Class 2

Class 3

Class 4

n=270

n=82

n=187

n=80

n (%)

n (%)

n (%)

n (%)

98 (36.3)
165 (61.1)

49 (59.8)†
33 (40.2)†

39 (20.9)†
138 (73.8)†

16 (20.0)†
52 (65.0)†

7 (2.6)

0 (0.0)

10 (5.3)

12 (15.0)

χ2

P value

Cramer’s V

39.956

<0.001

0.26

2.883

0.410

0.07

Gender*
 
 

Man/boy
Woman/girl

Ethnic origin/
background
 

Caucasian

163 (60.6)

45 (55.6)

116 (62.0)

54 (68.4)

Another
background

106 (39.4)

36 (44.4)

71 (38.0)

25 (31.6)

Born in
Canada

236 (87.4)

71 (87.7)

163 (87.2)

72 (90.0)

0.463

0.927

0.03

First language
English

248 (91.9)

70 (86.4)

169 (90.4)

75 (93.8)

3.120

0.373

0.07

Student

173 (64.1)

46 (56.8)

125 (66.8)

50 (62.5)

2.539

0.468

0.06

4.398

0.222

0.09

13.826

0.003

0.15

15.026

0.020

0.11

9.950

0.019

0.13

24.678

<0.001

0.20

Transgender/
gender diverse

Employment
status
 

Employed

170 (67.5)

55 (72.4)

104 (60.5)

45 (61.6)

Unemployed

82 (32.5)

21 (27.6)

68 (39.5)

28 (38.4)

Region of
residence
 

Large city or
suburbs

171 (63.3)

45 (54.9)†

136 (72.7)†

62 (77.5)†

Small city,
town, village,
rural

99 (36.7)

37 (45.1)†

51 (27.3)†

18 (22.5)†

Number of
people living
with

0–1

41 (15.8)

10 (12.5)

37 (20.9)

14 (18.2)

2–44

195 (75.0)†

57 (71.3)

111 (62.7)†

46 (59.7)

24 (9.2)†

13 (16.3)

29 (16.4)

17 (22.1)†

Housing
 

With parents/
grandparents

217 (80.4)†

61 (74.4)

129 (69.0)†

54 (67.5)

53 (19.6)†

21 (25.6)

58 (31.0)†

26 (32.5)

234 (87.0)†

75 (92.6)†

143 (76.5)†

54 (68.4)†

35 (13.0)†

6 (7.4)†

44 (23.5)†

25 (31.6)†

Internalising
disorder

94 (35.9)†

15 (18.5)†

138 (75.0)†

73 (94.8)†

159.263

<0.001

0.51

Externalising
disorder

49 (18.7)†

4 (4.9)†

74 (40.2)†

39 (50.6)†

66.499

<0.001

0.33

Substance use
disorder

18 (6.8)†

2 (2.5)†

32 (17.4)†

20 (26.0)†

33.123

<0.001

0.23

62.105

<0.001

0.22

216.631

<0.001

0.42

5+

Other
Self-rated
Good to
physical health excellent
 
Fair or poor
GAIN-SS
 
 

Substance
use class
membership

Class 1

182 (67.4)†

63 (76.8)†

94 (50.3)†

25 (31.3)†

Class 2

70 (25.9)

12 (14.6)†

59 (31.6)

30 (37.5)

Class 3

18 (6.7)†

7 (8.5)

34 (18.2)†

25 (31.3)†

COVID-19
worries class
membership

Class 1

112 (41.5)†

68 (82.9)†

32 (17.1)†

5 (6.3)†

Class 2
Class 3

151 (55.9)
7 (2.6)†

14 (17.1)†
0 (0.0)†

117 (62.6)†
38 (20.3)†

40 (50.0)
35 (43.8)†

*Significance test conducted on man/boy versus woman/girl due to sample size; when including transgender/gender diverse participants in
the significance test on an exploratory basis, these youth were significantly more likely to be in class 4 and significantly less likely to be in
classes 1 and 2.
†Post hoc test p<0.05.
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Table 3 Baseline demographic and clinical characteristics of participants across the three latent classes of the substance use
scale
 
Demographic and clinical
characteristics

Class 1

Class 2

Class 3

n=364

n=171

n=84

n (%)

n (%)

n (%)

Gender*
 
 

Man/boy
Woman/girl

115 (31.6)
236 (64.8)

58 (33.9)
100 (58.5)

29 (34.5)
52 (61.9)

13 (3.6)

13 (7.6)

3 (3.6)

Ethnic origin/
background
 

Caucasian

199 (55.0)†

117 (68.4)†

Another
background

163 (45.0%)†

Transgender/
gender diverse

54 (31.6%)†

62 (74.7)†

χ2

P value

Cramer’s V

0.855

0.652

0.04

16.055

<0.001

0.16

21 (25.3%)†

Born in Canada

314 (86.5)

154 (90.1)

74 (88.1)

1.378

0.502

0.05

First language
English

322 (88.7%)

162 (94.7%)

78 (92.9%)

5.566

0.062

0.10

Student

253 (69.7)†

97 (56.7)†

44 (52.4)†

13.906

0.001

0.15

0.549

0.760

0.03

4.284

0.117

0.08

30.808

<0.001

0.23

36.946

<0.001

0.24

6.913

0.032

0.11

Employment
status
 

Employed

215 (64.2)

105 (66.0)

54 (68.4)

Unemployed

120 (35.8)

54 (34.0)

25 (31.6)

Region of
residence
 

Large city or
suburbs

232 (63.7)

120 (70.2)

62 (73.8)

Small city, town, 132 (36.3)
village, rural

51 (29.8)

22 (26.2)

Number of
people living
with
 
 

0–1

38 (10.8)†

38 (22.9)†

26 (34.2)†

2–4

265 (75.3)†

102 (61.4)†

42 (55.3)†

5+

49 (13.9)

26 (15.7)

8 (10.5)

Living situation
 

With parents/
grandparents

300 (82.4)†

117 (68.4)

44 (52.4)†

64 (17.6)†

54 (31.6)

40 (47.6)†

310 (85.4)†

133 (78.7)

63 (75.0)

Other
Self-rated
physical health
 

Good to
excellent
Fair or poor

53 (14.6)†

36 (21.3)

21 (25.0)

GAIN-SS
 
 

Internalising
disorder

162 (45.5)†

98 (59.0)

60 (73.2)†

23.847

<0.001

0.20

Externalising
disorder

71 (19.9)†

57 (34.3)†

38 (46.3)†

28.699

<0.001

0.22

4 (1.1)†

29 (17.4)†

39 (47.6)†

143.650

<0.001

0.49

Class 1

182 (50.0)†

70 (40.9)

18 (21.4)†

62.105

<0.001

0.22

Class 2

63 (17.3)†

12 (7.0)†

7 (8.3)

Class 3

94 (25.8)†

59 (34.5)

34 (40.5)†

Class 4

25 (6.9)†

30 (17.5)†

25 (29.8)†

Class 1

131 (36.0)

58 (33.9)

28 (33.3)

4.193

0.380

0.06

Class 2
Class 3

194 (53.3)
39 (10.7)

87 (50.9)
26 (15.2)

41 (48.8)
15 (17.9)

Substance use
disorder
Mood
states class
membership

COVID-19
worries class
membership

*Significance test conducted on man/boy vs woman/girl due to sample size; when including transgender/gender diverse youth in the
significance test, there was no significant difference between classes based on gender.
†Post hoc test p<0.05.
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Table 4 Baseline demographic and clinical characteristics of participants across the three latent classes of the COVID-19
worries scale
Demographic and clinical
characteristic
 
 

Class 1

Class 2

Class 3

n=217

n=322

n=80

n (%)

n (%)

n (%)

Gender*
 
 

100 (46.1)†
115 (53.0)†

91 (28.3)†
213 (66.1)†

11 (13.8)†
60 (75.0)†

2 (0.9)

18 (5.6)

9 (11.3)

137 (63.4)

186 (57.9)

55 (69.6)

79 (36.6)

135 (42.1)

24 (30.4)

Born in Canada

188 (87.0)

283 (87.9)

First language
English

196 (90.7)

Student

Ethnic origin/
background

Employment
status
 
Region of
residence
 
Number of
people living
with
Living situation
 

P value

Cramer’s V

27.966

<0.001

0.22

4.242

0.120

0.08

71 (88.8)

0.180

0.914

0.02

292 (90.7)

74 (92.5)

0.272

0.873

0.02

128 (59.3)

216 (67.1)

50 (62.5)

3.485

0.175

0.08

135 (66.5)

190 (64.0)

49 (67.1)

0.467

0.792

0.03

Unemployed

68 (33.5)

107 (36.0)

24 (32.9)

Large city or
suburbs

133 (61.3)†

218 (67.7)

63 (78.8)†

8.248

0.016

0.12

84 (38.7)†

104 (32.3)

17 (21.3)†
2.066

0.724

0.04

2.752

0.253

0.07

5.156

0.076

0.09

Man/boy
Woman/girl
Transgender/
gender diverse
Caucasian
Another
background

Employed

Small city, town,
village, rural
0–1

30 (14.3)

58 (19.0)

14 (17.9)

2–4

151 (71.9)

205 (67.0)

53 (67.9)

5+
With parents/
grandparents
Other

Self-rated
physical health
GAIN-SS
 
 

Mood
states class
membership

Substance
use class
membership

χ2

29 (13.8)

43 (14.1)

11 (14.1)

167 (77.0)

240 (74.5)

54 (67.5)

50 (23.0)

82 (25.5)

26 (32.5)

Good to excellent 186 (86.5)

259 (80.7)

61 (76.3)

Fair or poor

29 (13.5)

62 (19.3)

19 (23.8)

Internalising
disorder

79 (37.6)†

184 (57.5)†

57 (77.0)†

39.693

<0.001

0.26

Externalising
disorder

47 (22.4)†

85 (26.6)

34 (45.9)†

15.536

<0.001

0.16

Substance use
disorder

21 (10.0)

42 (13.1)

9 (12.2)

1.226

0.542

0.05

Class 1

112 (51.6)†

151 (46.9)

7 (8.8)†

216.631

<0.001

0.42

Class 2

68 (31.3)†

14 (4.3)†

0 (0.0)†

Class 3

32 (14.7)†

117 (36.3)†

38 (47.5)†

Class 4

5 (2.3)†

40 (12.4)

35 (43.8)†

Class 1

131 (60.4)

194 (60.2)

39 (48.8)

4.193

0.380

0.06

Class 2
Class 3

58 (26.7)
28 (12.9)

87 (27.0)
41 (12.7)

26 (32.5)
15 (18.8)

*Significance test conducted on man/boy versus woman/girl due to sample size; when including transgender/gender diverse
participants in the significance test, these youth were significantly less likely to be in class 1 and significantly more likely to be
in class 3.
†Post hoc test p<0.05.
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using remote means; this is an important area for future
research. Other contextual factors include the move into
the darker winter months,53 interruptions in new seasonal
activities and the prolonged move to a less active lifestyle
associated with COVID-19 restrictions,34 all of which may
also impact mental health. It is therefore essential that we
understand how youth mental health is affected through a
prospective lens, in the medium and long terms, in order
to respond rapidly and effectively to emerging needs.
Youth are a heterogeneous group, with different experiences and needs. This holds true during the pandemic.
Girls and young women typically demonstrate higher
rates of mood symptoms,54 which remains true during
the COVID-19 pandemic, in terms of both mood symptoms and COVID-19 worries. Youth with transgender/
gender diverse identities are a vulnerable group in terms
of mental health and COVID-19.31 Youth with physical
health challenges also appear to be more affected in their
mental health during COVID-19 than those without physical health concerns,26 and their particular need for integrated care should be taken into consideration.55
In addition, the current finding that youth living in
urban or suburban settings, where COVID-19 infection
rates are higher, are experiencing heightened mental
health challenges and COVID-19 worries merits attention. A study conducted among adult outpatients in
China during COVID-
19 demonstrated heightened
mental health concerns in those living in urban areas as
opposed to rural, interpreted to reflect in part the more
dense living situations, more extensive media coverage
and more impact on employment.56 These concerns may
also be experienced among young people in Canada.
However, those findings stand in contrast to suggestions
that those living in rural areas will experience more
impacts due to a lack of internet connection and the
digital divide.57 A study also found higher mental health
concerns among people living in larger households,56
reflected again in the current study. This is a concern
of note for youth mental health, given that youth living
with others may experience more challenges with confidentiality when seeking virtual services.30 58 Attending
to confidentiality concerns and technological barriers is
important in improving the utilisation of virtually delivered mental health and substance use services.
Public health and mental health and substance use
service research, evaluations and system-level responses
must take heterogeneity in the population into account
and provide diverse options to reach different youth. To
do so, a key component is to engage with diverse youth
locally to hear from youth themselves about what they
need and want to cocreate research evaluating and solutions supporting mental health, substance use and well-
being during the pandemic and beyond.59 By engaging
young people in cocreating the research and evaluation
approaches and the solutions to emerging projects, initiatives can become more attuned to the needs of youth and
more effective at addressing these needs.45 60 61
Hawke LD, et al. BMJ Open 2021;11:e049209. doi:10.1136/bmjopen-2021-049209

Strengths and limitations
This study prospectively and longitudinally examined
mental health and substance use at a bimonthly intervals
beginning early in the pandemic. It used a measurement
tool designed to understand the impacts of the COVID-19
pandemic on youth.46 However, some limitations are to
be noted. Mental health and substance use ratings for
before the pandemic were reported retrospectively and
may have been subject to recall bias. Recruitment bias
is also possible, as the severity of mental health and
substance use challenges may have differentially affected
study participation. The sample was not representative
and some diverse groups of youth may not have been
reached, particularly those without internet access; the
results may therefore not be generalisable to Canadian
youth as a whole. It is unknown the degree to which
mental health status during the pandemic will have long-
term impacts leading to a mental illness trajectory or
treatment requirements; future outcomes research will be
required. Multiyear longitudinal monitoring is required
term impacts as stressors related to
to examine long-
disruptions in developmental milestones and broader
impacts accumulate for vulnerable youth,35 including
modelling over the medium term with additional waves
of the virus and vaccine availability, as restrictions are
increased or reduced and as enhanced treatment options
become available.

CONCLUSIONS
Youth mental health has been affected by the COVID-19
pandemic, and youth have substantial concerns related
to the pandemic. Symptom levels and concerns are
evolving over time, in line with COVID-19 infection rates
and potentially evolving with seasonal factors affecting
young people. In order to address youth mental health
concerns during this public health emergency, it is essential that we continue to monitor the evolving impacts of
the pandemic on mental health. It is also essential that
we engage directly with youth to cocreate pandemic
response strategies and mental health service adaptations
to best meet the needs of young people.
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