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A B ST R A CT 

Objectives: This study examined children’s perspectives about returning to in-person school following lockdown due to the pandemic and about 
mask-wearing in class, as well as the mental health of children and parents during the pandemic.
Methods: This cross-sectional study was part of a 2-day school simulation exercise that randomized students to different masking recommenda-
tions. Parent-report of mental health and post-simulation child-report of COVID-19-related anxiety and mask-wearing were analyzed using de-
scriptive and multiple regression analyses. Semi-structured focus groups were conducted with older students to supplement questionnaire data.
Results: Of 190 students in this study, 31% were in grade 4 or lower 95% looked forward to returning to in-person school. Greater child anxiety 
about COVID-19 was predicted by increased parent/caregiver anxiety (β=0.67; P<0.001), and lower parental educational attainment (β=1.86; 
P<0.002). Older students were more likely than younger students to report that mask-wearing interfered with their abilities to interact with peers 
(χ2(1)=31.16; P<0.001) and understand the teacher (χ2(1)=13.97; P<0.001). Students in the group that did not require masks were more likely 
than students in the masking group to report worries about contracting COVID-19 at school (χ2(1)=10.07; P<0.05), and anticipated difficulty 
wearing a mask (χ2(1)=18.95; P<0.001).
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Conclusions: For children anxious about COVID-19, parental anxiety and education about COVID-19 may be targets for intervention. Future 
research should examine the impact of prolonged implementation of public health mitigation strategies in school on academic achievement and 
children’s mental health.

Keywords: Children; COVID-19; Masks; Mental health; School reopening.

The coronavirus disease 2019 (COVID-19) pandemic has 
evoked unprecedented changes, eliciting mental health concerns 
for school-aged youth (1–3). Disease-containment measures 
during previous pandemics, such as quarantine, were associated 
with increased likelihood of post-traumatic stress disorder among 
parents and children (4). Early research from the pandemic has 
demonstrated worsened mental health among children, presum-
ably as a result of diminished social and physical contact with 
others (5–8). Concerns regarding harms from school closures 
also include disruption to daily routines, including regular phys-
ical activity, sleeping schedules, and eating schedules, as well as 
from the suspension of school-based nutrition and mental health 
services, with children from low-income households and racial/
ethnic minority groups reportedly disproportionately affected 
(1,9–11).

To mitigate viral spread within schools, several health and 
safety measures, including the use of non-medical masks, have 
been recommended in schools. Canadian guidelines included 
the use of medical or cloth masks in schools for students in 
grade 1 and above, as well as teachers’ masks (12,13). Minimal 
research has explored the psychological, social, and communi-
cation consequences of mask-wearing in schools (14). Extant 
research has suggested, however, that although masks may be 
effective in reducing viral spread among children, they may also 
impair face recognition, verbal and non-verbal communication, 
and emotion signalling between teacher and student (14). Our 
study sought to examine the experiences and perspectives of 
school-aged children about returning to school in September 
2020 during the COVID-19 pandemic and about wearing masks 
in the classroom. Given indications of worsened anxiety and de-
pression among children and adolescents following the onset 
of the pandemic (15), we also explored variables predicting 
worsening mental health symptoms.

M ET H O D S

Procedure
This cross-sectional study was part of a 2-day school simula-
tion during August of 2020 in Toronto, Canada, evaluating the 
implementation of health and safety measures in schools. At 
this time, no vaccines were authorized for use, and daily case 
counts in Toronto ranged from approximately 10 to 20 per day. 
The study was registered with full protocol on ClinicialTrials.
net (#NCT04531254) and approved by the Hospital for Sick 
Children Research Ethics Board.

At the start of day 1, participants (parents or children) 
completed a pre-simulation questionnaire about underlying 
health conditions (e.g., diabetes, asthma, inflammation), medi-
cations, allergies, and safety requirements, as well as parent 
and child concerns regarding COVID-19, public health meas-
ures for school reopening, and child mental health symptoms 
during the pandemic. Children were then randomized using 

computer-generated allocation assignment, stratified by age 
and sex, to either a Mask condition, where students always 
wore masks (except when eating/drinking) or No-Mask con-
dition, where students did not wear masks (grade 4 and lower) 
or only wore masks when unable to maintain physical distance 
(>2 m) (grade 5 and above). There were two classrooms (i.e., 
a Mask classroom and a No-Mask classroom) for each grade 
level ( JK/SK, grades 1/2, 3/4, 5/6, 7/8, 9/10, 11/12), re-
sulting in 14 classes in total. In all classes, teachers always wore 
masks and were provided optional face shields. Students and 
teachers completed the school simulation in their respective 
classrooms over 2 full days. These simulated school days 
were structured like typical school days, in which teachers in-
structed on standardized curriculum, children completed in-
dependent and group activities, and on-site breaks were taken 
for recess and lunch. At the end of day 2, students completed 
a self-report post-simulation questionnaire (all students) and 
semi-structured focus groups (grade 5 and above) about their 
experiences.

Participants
Participants were children (aged 3 to 17 years) who had at-
tended a structured learning environment (kindergarten to 
grade 12) during the academic year 2019 to 2020. Children were 
excluded if they had tested positive for COVID-19 or travelled 
outside of Canada within 14 days of the simulation, had symp-
toms of COVID-19 on simulation days, or required classroom 
resources beyond what one teacher could provide. Snowball and 
convenience sampling methods were implemented, with school 
principals in the Greater Toronto Area approaching participants 
through email and community notices. The general public was 
recruited through media and news releases. Interested students 
and families were directed to a website and webinar containing 
study information. Following webinars, families indicated their 
willingness to participate in the study via an online form and 
were subsequently contacted by a research team member for eli-
gibility screening and consent.

Measures
Anxiety about COVID-19 and child mental health during the 
pandemic were assessed using items from the international 
CRISIS questionnaire (16) (see Supplementary Tables S1 and 
S2), which measures impact of the pandemic so that it can be 
compared across cultures and previous research of the impact of 
the pandemic on children’s mental health (8,17).

Anxiety about COVID-19.
Parental anxiety about COVID-19 was determined using a 
three-item scale enquiring about parental concerns regarding 
infection (Cronbach α=0.72; Supplementary Table S1), scored 
on five-point Likert scales. Child anxiety about COVID-19 
was determined using a parallel three-item scale inquiring 
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about concerns regarding infection (Cronbach α=0.79; 
Supplementary Table S1).

Child mental health during COVID-19.
Parents reported on their child’s mental health and changes in 
mental health during the pandemic on five-point Likert scales 
across five domains: mood, anxiety, irritability, difficulty concen-
trating, and fidgeting (Supplementary Tables S2a and S2b).

Attitudes toward school reopening and public health measures.
At the end of day 2, students completed a four-item (grade 4 and 
lower) or eight-item (grade 5 and above) questionnaire about 
their attitudes regarding returning to school and public health 
measures (Supplementary Table S3), using five-point ‘Faces’ 
(grade 4 and below) or standard (grade 5 and above) Likert 
scales. Questionnaires were pilot tested by non-participant 
public school students and teachers for readability, clarity, com-
prehension, and completeness prior to administration.

Student focus groups.
Semi-structured, 45-minute focus groups were conducted and 
audio-recorded with each class of students in grade 5 and above 
to obtain feedback on their experiences during the simulation 
experiment and with public health protocols. This occurred at 
the end of the second day of school and was facilitated by re-
search staff trained in qualitative methods. A script was prepared 
based on the research team’s clinical and qualitative expertise, 
consisting of open-ended questions to promote rich, descriptive, 
and synergistic responses (18).

Data analysis
Group differences were determined using Mann–Whitney 
U test for dimensional measures, and Pearson’s chi-square or 
Fisher’s exact tests for categorical measures. Multiple linear 
and logistic regression analyses were conducted to examine 
associations between baseline and post-simulation responses 
for continuous (e.g., anxiety about COVID-19) and dichot-
omous (e.g., attitudes toward school reopening, mental health 
change) variables, respectively. We included annual household 
income (greater than $50,000), race/ethnicity (White and 
non-White), school system (private or public), and highest 
parental educational level (elementary/high school, or univer-
sity/college graduate or higher) in models as covariates based 
on previous knowledge and univariable pre-screening (5). We 
regrouped responses to mental health change items for each of 
the five domains for analysis. We combined responses of ‘a lot 
worse’ and ‘a little worse’ into ‘worse’ and ‘a little better’ and ‘a lot 
better’ into ‘improved’. As child anxiety was measured using an 
ordinal Likert rating scale, linear and logistic regression results 
were examined and found to be comparable. Only cases with 
complete data on variables of interest were included. Data were 
analyzed using SPSS (version 20) (19).

Audio-recordings of focus groups were transcribed verbatim 
and de-identified for thematic analysis using a qualitative de-
scriptive approach. Transcripts were read and analyzed by mul-
tiple team members. Deductive thematic analysis was utilized, 
and codes were developed through a line-by-line review of all 
transcripts using NVivo (20). Codes emerging repeatedly in the 

transcript were noted and comparatively analyzed by multiple 
team members for consistency. Themes were discussed with six 
educators to support data interpretation and rigour.

R E SU LTS
The study initially included 190 students (aged 3.1 to 17.1 
years), of whom 59 (31%) were in grade 4 and below. In the 
previous academic year, 58 (31%) students were in high school. 
Most children identified as White (49%) and attended public 
school (58%). Demographic characteristics of students assigned 
to Mask and No-Mask groups are summarized in Table 1.

Five participants withdrew after randomization. In pre-
simulation questionnaires, these participants did not differ signifi-
cantly from those who remained in the study on any pre-simulation 
variables of interest. An additional five participants were excluded 
due to missing data for all variables of interest, resulting in a final 
sample of 180 students to be included in the analyses.

Children’s anxiety about COVID-19
Greater child anxiety about COVID-19 was associated with in-
creased parent/caregiver anxiety about COVID-19 (B=0.67; 
P<0.001) and lower level of parent education (B=–1.81; 
P=0.002) (Table 2). Child anxiety about contracting COVID-
19 at school was positively associated with parent/caregiver 
anxiety about COVID-19, irrespective of mask use (B=0.063; 
P=0.020). Greater parental anxiety about COVID-19 was asso-
ciated with the presence of food insecurity (B=0.020; P=0.035).

Attitudes toward school reopening and public health 
measures

Nearly all (95%) children reported looking forward to school, 
irrespective of grade (P=0.21) or mask use (P=0.32), supported 
by participant responses: ‘I kind of stepped into the classroom, 
saw how far away the desks were, it felt pretty safe. […] I’m ex-
cited to go back to school’. Children’s appraisal of mask use in 
post-simulation questionnaires varied by both grade and ex-
perience (Figures 1 and 2). Children in grade 5 and above were 
more likely than children in grade 4 and below to report that 
it was/would be hard to: wear a mask at school, (χ2(1)=11.98; 
P=0.001), talk or play with classmates while wearing a mask, 
(χ2(1)=31.16; P<0.001), and understand the teacher while 
wearing a mask, (χ2(1)=13.97; P<0.001).

Post-simulation, No-Mask-group children were more likely 
than Mask-group children to report being worried about con-
tracting COVID-19 at school (χ2(1)=10.07; P=0.007), and 
to report that it was/would be hard to: wear a mask at school, 
(χ2(1)=18.95; P<0.001), talk or play with classmates while 
wearing a mask, (χ2(1)=6.33; P=0.042), focus on learning 
while wearing a mask, (χ2(1)=11.76; P=0.003), and under-
stand the teacher while he/she is wearing a mask (χ2(1)=18.95; 
P<0.001). In post-simulation focus groups, the No-Mask group 
again noted anticipated difficulties of mask-wearing during 
school. Some participants in the Mask group also reported 
similar concerns: ‘…[when] making new friends, you can’t tell 
like how they’re reacting to you? […] It’s difficult’; ‘The masks 
make like, learning of the like, harder […] You wanna fidget 
with the straps, also it’s harder to hear people’.

http://academic.oup.com/pch/article-lookup/doi/10.1093/pch/pxab102#supplementary-data
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There were no associations between parent or child anx-
iety about COVID-19 and attitudes about mask-wearing or re-
turning to school (all P values >0.73).

Impact of COVID-19 pandemic on child mental health
A total of 114/180 (63%) participants in the study reported 
worsened mental health in at least one domain during the 

pandemic (Supplementary Table S2b). Of the 114 participants 
who reported worsened mental health, 30 (26%), 27 (24%), and 
57 (50%) reported deterioration in one, two, or three domains, 
respectively. Figure 3 shows the impact of the COVID-19 pan-
demic on child mental health, by domain.

Change in family financial circumstance during COVID-19, 
indicated by receiving government subsidies during COVID-19, 
was related to worsened child anxiety, (χ2(1)=4.79; P=0.029), 
mood (χ2(1)=11.55; P=0.001) and hyperactivity (χ2(1)=15.36; 
P<0.001). In addition, children with a pre-existing underlying 
medical condition were more likely to experience increased anx-
iety during the pandemic (χ2(1)=4.11; P=0.04).

Of mental health domains, child anxiety about COVID-
19 was only associated with greater difficulty concentrating 
(B=0.04; P=0.008). Parent anxiety about COVID-19 was not 
associated with deterioration in any child mental health do-
main (all P values >0.13). Worsened mental health during the 
pandemic (deterioration in at least one domain) was not associ-
ated with post-simulation attitudes toward school reopening and 
public health measures (all P values >0.28).

D I S C U S S I O N
This study found that parental anxiety and lower parental edu-
cation were associated with child anxiety about COVID-19. 
Despite anticipated or experienced difficulties of wearing 
masks in class, nearly all children in this study looked forward 
to returning to school. Older and No-Mask-group children were 
more likely than younger and Mask-group children to report ex-
pected or experienced difficulties with mask-wearing. The ma-
jority of children reported worsened mental health during the 
pandemic in at least one of five domains, associated with factors 
such as pre-existing medical concerns.

Greater anxiety about COVID-19 was associated with 
lower parental educational attainment and food insecurity, 
both of which are potential indicators of socioeconomic dis-
advantage, and also associated with greater parental anxiety. 
Pre-COVID-19 studies have suggested that socioeconomic 

Table 1. Demographic characteristics of participants randomly 
assigned to the ‘mask’ and ‘no-mask’ groups

 Mask No-Mask

N % n % 

Gender
  Male 47 47 41 51
  Female 52 53 40 49
  Trans or non-binary gender 0 0 0 0
School system
  Public 59 60 53 63
  Private 40 40 31 37
Educational setting
  ‘Regular’ English 74 75 64 76
  ‘Regular’ French 12 12 12 14
  Regular with support 6 6 2 2
  Full-time or part-time 

special education
4 4 2 2

  Full-time gifted 2 2 3 4
  Attended homeschool or 

full-time online school
0 0 0 0

  Attended a residential 
placement and did not live 
at home

0 0 0 0

  None of these 1 1 1 1
Race/ethnicity
  Asian 17 18 11 13
  Black 9 9 6 7
  Indian-Caribbean 1 1 3 3
  Indigenous/Aboriginal 0 0 0 0
  Latin/Central/South 

American
1 1 2 2

  Middle Eastern 3 3 0 0
  White 53 55 42 52
  Mixed heritage 12 12 12 15
  Other(s) 0 0 6 7
  Do not know 0 0 0 0
  Prefer not to answer 1 1 1 1
Income
  Equal or less than $49,000 9 9 4 9
  $50,000–99,999 5 8 9 11
  $100,000–199,999 18 19 21 26
  Equal to or more than 

$200,000
52 54 37 46

  Choose not to answer 13 13 10 11

School system and educational setting were both reported for the previous academic 
year

Table 2. Child anxiety about COVID-19

 Child anxiety about COVID-19

B SE t P 95% CI

Lower Upper 

Intercept 1.59 0.88 1.81 0.07 –0.13 3.33
Parent anxiety 
about COVID-19

0.67 0.73 9.12 <0.001 0.052 .081

Food insecurity 0.38 0.72 2.03 0.07 –1.04 1.80
Family income∗ 0.84 0.64 1.30 0.19 –0.43 2.08
Race/ethnicity† 0.21 0.31 0.68 0.50 –0.41 0.83
School system‡ –0.25 0.31 –0.79 0.433 –0.87 0.37
Parental  
education§

–1.81 0.64 3.01 0.002 0.65 3.10

∗Family income less than $50,000; 
†White European and White North American vs. not white; 
‡Private vs. public school system; 
§University/college education vs High school or lower

http://academic.oup.com/pch/article-lookup/doi/10.1093/pch/pxab102#supplementary-data
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disadvantage is disruptive to families by increasing parental psy-
chological distress and anxiety about the future, leading to nega-
tive child psychological outcomes (21,22). Given our findings, 
future work may consider the specific role of parental education 
in child anxiety associated with socioeconomic disadvantage. In 
addition, a recent study identified that anxiety about financial 
hardships during COVID-19 was higher among adults with chil-
dren at home than among those without (23), suggesting that 
baseline anxiety levels among lower-income parents may be ele-
vated during COVID-19 compared with higher-income parents, 
and that these effects may generalize to include anxiety about 

COVID-19. Our findings are also consistent with pre-COVID 
research demonstrating the importance of parental anxiety in 
precipitating or perpetuating anxiety among children (24). The 
addition of parental anxiety management to cognitive behav-
ioural therapy (CBT) for children is more efficacious than CBT 
alone for children with anxiety disorders, particularly when in-
creased parental anxiety is present (25). This suggests that par-
ental anxiety may be a key target for child anxiety interventions 
during the pandemic and that COVID-19-specific education 
and support, particularly for families struggling financially, may 
be important to the well-being of children.
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Figure 1. Post-simulation questionnaire responses by grade group.
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“The masks make like, learning of the like, harder cause sometimes 

you wanna fidget with the straps also it’s harder to hear people. 

Like like he said ehm, unless there is like air flow to breath, like 

you wanna pass out.” (Grade 5-6)

“A lot of us are going to high school next year, so making new friends, 

you can’t tell like how they’re reacting to you? Or like if they’re 

smiling and they can’t see when you’re smiling, so it’s 

difficult” (Grade 7-8)

“At the beginning, I was a little worried about, like, having the mask 

on for so long, thought it would be uncomfortable – Like, it’s not 

fantastic, but it's not awful. It’s tolerable.” (Grade 11-12)

No Mask
“It was fun. And I was kind of excited and also nervous thinking, is 

school going to be totally different? But it wasn’t really different. Just 

you have to wear a mask instead.” (Grade 5-6)

“Not having to wear a mask because – I feel like the interaction, 

especially with people I didn’t know as well, interaction was better and 

by better, I mean felt more human. It didn’t feel like I was like talking 

to someone I didn’t really know; you know what I mean? Like seeing 

someone’s face and like facial expressions, like people’s reactions to 

different things you say, like it feels more human and… personal. And 

um, so that made me feel more comfortable.” (Grade 7-8)

I don’t think our group would have been as friendly together if we 

were wearing masks.” (Grade 11-12)

Figure 2. Post-simulation questionnaire responses by ‘mask’ or ‘no-mask’ groups.
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Children in grade 5 and above were more likely than children in 
grade 4 and lower to report expected or experienced social, com-
munication, and learning difficulties while wearing masks. To our 
knowledge, this is the first study to report children’s thoughts and 
feelings about mask-wearing in the classroom. Our findings are con-
sistent with studies reporting that children experience social and 
communication difficulties when interacting with mask-wearing 
adult physicians (26–28). In post-simulation questionnaires, 
children in the Mask group were less likely than children in the 
No-Mask group to report worries about contracting COVID-19 at 
school, and to expect social and learning difficulties while wearing 
a mask at school, indicating that the reality of mask-wearing may 
be less problematic than children anticipate. Despite these group 
differences, however, focus group responses suggest that children 
in the Mask group also had significant concerns about wearing 
masks in class, and found that masks served as a barrier to com-
munication, learning, and social connectivity (29). These findings 
highlight the importance of communication strategies that do not 
rely on facial expression in the classroom, including clear body lan-
guage, dynamic storytelling, attention to humour and tone of voice, 
and of the value of teaching children to actively listen and articu-
lating their thoughts and feelings clearly to be understood.

The majority of participants reported worsened mental health 
during the COVID-19 pandemic in one or more domains, con-
sistent with extant literature suggesting increased depressive and 
anxiety symptoms among children in general, and exacerbation 
of mental health symptoms among children with physical health 
concerns, during COVID-19 (15,30–32). In this study, wors-
ened mental health during the pandemic was not associated with 
post-simulation attitudes toward school reopening and masking, 
although these attitudes would be interesting to revisit following 
a longer period of classroom mask implementation.

Limitations
As the school simulation study lasted for 2 days, the mask-
wearing period was brief relative to the reality of children 

returning to school in Fall 2020, and thereby limits extrapolation 
to the non-simulation experience. Socioeconomically disadvan-
taged families were under-represented in the study sample, po-
tentially limiting generalizability of findings. These limitations 
likely serve to underestimate the effect sizes related to indicators 
of economic disadvantage observed in the current study. Finally, 
the cross-sectional study design limits inferences regarding dir-
ectionality of the associations observed.

CO N CLU S I O N S
This study identifies parental anxiety as a potential target for 
intervention among children who are anxious about COVID-
19, particularly in the presence of socioeconomic disadvan-
tage. Moreover, our findings underscore the importance of 
incorporating teaching and communication strategies that do 
not rely on facial expression in the classroom and while at school, 
and of exploring other public health mitigation strategies that do 
not obscure facial expression, such as transparent face shields or 
maintaining social distancing during instruction. Paediatricians 
and child health care providers may play a key role in educating 
anxious parents about the impact of their anxiety on their child’s 
mental health (MH), educating families about COVID-19, and 
connecting anxious parents with MH resources. Future research, 
including longitudinal evaluation, should examine the impacts 
of prolonged implementation of these strategies in schools on 
academic achievement and children’s mental health outcomes.
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