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ABSTRACT

Objectives To assess the seroprevalence of infection-
acquired SARS-CoV-2 and the mental health of school/
daycare staff in the months after reopening of schools in
Montreal, Quebec (Canada) in the Fall of 2020 and whether
these varied by school and participant characteristics.
Design A cross-sectional design based on a convenience
sample of schools/daycares and staff was used as the
originally planned longitudinal design was no longer
feasible due to obstacles in recruitment, for example,
teacher’s strike.

Setting Forty-nine schools/daycares in four Montreal
neighbourhoods from March to October 2021.
Participants Three-hundred and sixty-two participants
completed both questionnaires and serology tests.
Primary and secondary outcome measures SARS-
CoV-2 seroprevalence and prevalence of anxiety,
depression, resilience and burnout/emotional exhaustion.
Results The seroprevalence estimate made
representative to the Quebec population of educators
was 8.6% (95% Cl 5.2 to 13.0). The adjusted
seroprevalence in high school was 20% that of
elementary school (aRR=0.20, 95% CI 0.07 to 0.58).
Thirty per cent of seropositive staff were exposed to a
household member with confirmed COVID-19. Prevalence
of high emotional exhaustion/burnout was 35%, 44%
and 53% in daycare, elementary school and high school
staff, respectively. However, moderate/severe anxiety and
depression and low resilience did not exceed 18%. After
adjusting for confounders, being very afraid of catching
COVID-19 at school was associated with moderate—
severe anxiety, moderate—severe depression and high
emotional exhaustion (aRR=4.4, 95% Cl 2.2 to 8.9;
aRR=2.8, 95%Cl 1.5 t0 5.4; aRR=2.2, 95% Cl 1.6 t0 3.0,
respectively).

Conclusion The seroprevalence, anxiety and depression
among school/daycare staff were comparable to the
reported levels in the adult population of Quebec. The
prevalence of emotional exhaustion/burnout was high
across all school levels and exceeding the average
across all occupations in the USA and in teachers in
Germany.

1,2

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The parallel study of seroprevalence among children
attending the daycares and schools allowed us to
compare the geographical patterns in seropreva-
lence in the student and staff samples.
We were able to assess any benefit to mental
health provided by student compliance to non-
pharmaceutical interventions and vaccination
status.
= The cross-sectional nature of the study prevented
us from comparing mental health during the pan-
demic to prepandemic levels, though we were able
to compare mental health outcomes to other studies
from Quebec, and other countries.
Schools and daycares were selected in collaboration
with school boards and administrators and though
all staff were invited to participate, only a small per-
centage (roughly 16%—-22%) enrolled.
= The study used convenience sampling and our sam-
ple differed from our study population across im-
portant demographic factors such as ethnic/racial
minority status; while raking was used to generate
a more representative estimate for our target popu-
lation of school staff in Montreal, this does not take
care of the non-response bias introduced by this
method of sampling.

=

INTRODUCTION

In the early days of the COVID-19 pandemic,
one of the first non-pharmaceutical inter-
ventions (NPI) to reduce COVID transmis-
sion was school closures, closing daycares
and sending school children home to learn
in either a fully online or hybrid form of
education. In time, concerns were raised
over the effectiveness of online teaching
and the impact of the school closures on
the mental health and development of
children." The effect of the pandemic and
preventive measures on mental health has
been widely discussed and researched, with
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students worldwide experiencing higher levels of depres-
sion, anxiety and other deleterious mental health effects
during the pandemic.”” In Quebec, Canada, the govern-
ment announced its plan to reopen schools in the Fall of
2020 to preserve children and adolescents’ mental health
and improve learning and development. However, many
teachers expressed concern that COVID-19 would spread
rapidly within schools among both educators and students.
Adding to the debate, teachers were thought to experi-
ence increased negative mental health impacts stemming
from various sources, including sudden shifts in mode of
teaching, competing home and work responsibilities, a
lack of effectiveness of online teaching and new responsi-
bilities related to implementing and enforcing COVID-19
preventive measures during in-person learning.*™
Studies of the effect of school reopening on teachers
found that schools were not a key driver of COVID-19
transmission with a risk of infection for teachers compa-
rable to the general community’s risk.”" Studies also
demonstrated pandemic-related mental health detri-
ments in school staff'*'® but further research in different
settings is needed, in light of the regional and school-level
differences in public health measures implementation
(timing, stringency and compliance as well as regional/
school variation in professional, technical and adminis-
trative support for school employees) (eg, McCoy et al).
In this cross-sectional study, we assessed potential deter-
minants of COVID-19 seropositivity and poor mental
health in a cohort of school staff from four Montreal
neighbourhoods after the reopening of schools in the Fall
of 2020. We assessed differences in seropositivity, anxiety,
depression, resilience and emotional exhaustion (EE)/
burnout by school level (daycare, elementary school and
high school) and employee and school characteristics.

METHODS

Study design

This study was part of the larger EnCORE seropreva-
lence study in children, adolescents and school staff that
collects participant data from questionnaires and estab-
lishes participants’ serostatus from mailed in dried blood
spot (DBS) collection kits.'” '® This is a cross-sectional
study of SARS-CoV-2 seroprevalence and mental health
of daycare, elementary and high school staff in public
schools from four regions of Montreal, Quebec, from
March to October 2021. The originally planned longitu-
dinal design for school staff, with two serology assessments,
was no longer feasible due to obstacles in recruitment,
including a teacher’s strike and the staff’s limited capacity
to be involved in research.’® Regions of participating
schools, the Plateau, Hochelaga-Maisonneuve, the West
Island and Montreal North, are distinct with respect to
sociodemographic profiles Convenience sampling was
carried out. Schools were selected in collaboration with
school boards. Daycares were selected based on their
administrator agreeing that their staff participate. All staff
working within the selected institutions and organisations

were offered the opportunity to participate in the study
and eligible volunteers were accepted into the study.
Occupations of invited personnel included teachers,
administrators, maintenance employees and technicians.
Participating staff were then asked to complete the online
questionnaire. The questionnaire collected information
regarding their occupation, sociodemographics, health
history, COVID-19 preventive behaviours and mental
health. This included school-level taught, and the number
of classes taught for at least 25% of the time (where appli-
cable). School levels were daycare, elementary school and
high school, where students are approximately 2—4, 5-11
and 12-17 years old, respectively. Sociodemographic and
household-related questions provided information on
age of the respondent, sex at birth, number of household
members and number of bedrooms in the home. Ques-
tions on health and COVID-19 included health history,
all COVID-19 tests, results and dates, their adherence to
COVID-19 NPIs, their students’ NPI compliance such as
wearing masks and physically distancing (where appli-
cable), their level of fear of getting COVID-19 at school
and other mental health questions. In the weeks after
questionnaire completion, the DBS was collected by the
participant and sent to the lab where IgG seropositivity
was assessed via ELISA. The ELISA was developed and
validated to detect the receptor binding domain (RBD)
from the spike protein and the nucleocapsid protein (N)
as antigens.'” Vaccinated participants with first dose at
least 10 days before DBS collection, that tested positive for
RBD and N, and unvaccinated participants or those vacci-
nated within 10 days of their DBS, that tested positive for
RBD, were classified as infection-acquired seropositive.'”
Sample size calculations, assuming a seroprevalence of
5%, indicated that 457 participants would need to provide
serology samples to estimate the seroprevalence with 2%
precision at the 95% confidence level."

Patient and public involvement

Participants in this study were not involved in developing
the study design, conduct, reporting or dissemination
plans. The study design and objectives were developed by
the investigators of the study and reviewed by the funding
committee and the relevant research ethics commit-
tees. Study partners (daycares, schools, school boards,
Montreal Public Health Department) provided advice on
participant recruitment and feedback on general aspects
of study participation for improvement (eg, DBS collec-
tion, questionnaire).

Statistical analyses
Seroprevalence
The outcome was the infection-acquired serological status
of the participant (positive or negative). Analyses were
restricted to participants who had complete serological
data of sufficient quality, for example, DBS with adequate
blood volume and no layering of blood drops.

Crude seroprevalence was calculated as the
percentage of participants having positive serology for
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infection-acquired SARS-CoV-2. Overall crude seropreva-
lence is presented with and without adjustment for assay
sensitivity (295%) and specificity (100%) by the method
of Blaker.*” Raking was used to adjust the seroprevalence
estimate to better represent the demographic distribu-
tions of educators in Montreal. The demographic summa-
ries for the Quebec province were used in the raking
procedure and came from the 2021 Canadian Census.”'
Montreal makes up approximately 45% of Quebec’s
population. To assess the unconfounded association
between SARS-CoV-2 seropositivity and each variable of
interest, multivariable regression was used, adjusting for
potential confounders. Since ORs from logistic regres-
sion tend to exaggerate effect sizes when the outcome is
common, the relative risk of seropositivity was estimated
directly using Zou’s modified Poisson regression.”* Model
selection for each variable was based on a directed acyclic
graph (DAG) including the relevant correlates of sero-
positivity found in the literature (online supplemental
table 1 and figure 1). The correlates were age, sex, race/
ethnicity, school neighbourhood, number of interac-
tions with different classes, household crowding, house-
hold income, vaccination status, compliance to NPI and
educational attainment.**° Bedroom density, defined as
the number of people in the household divided by the
number of bedrooms, was used as a marker of house-
hold crowding. Nearly all participants reported always
or often wearing a mask in indoor public places and
staff were required to wear masks if a 2-m distance from
others could not be maintained, therefore this variable
was not included in the DAG. Missing covariate data were
imputed via the MICE statistical package®” with 20 copies,
and imputed data were used in all regression models.?’

Mental health

For the mental health analysis, depression, anxiety,
burnout and resilience were scored. Depression was
assessed using the Patient Health Questionnaire-9,
anxiety via the 7-item General Anxiety Disorder assess-
ment, burnout via four items from the EE portion of the
Maslach Burnout Inventory-Human Services Survey and
resilience via the Brief Resilience Scale. Only study partic-
ipants who answered all questions within a scale were
included to avoid incomplete scoring. Scoring was deter-
mined using each assessment tool’s respective protocol. In
the case of EE assessment, scoring was calculated via the
method outlined by Leiter and Maslach, for four items.*
The responses to the question, ‘Are you afraid that you
will contract the COVID-19 virus at work?’ was also anal-
ysed. The distribution of scores for each mental health
outcome across school levels is presented. Using multi-
variable regression, we then assessed the adjusted risk of
having a score in the worst mental health categories (vs
other) in relation to explanatory variables such as school-
level taught and level of fear of catching COVID at school.
For this analysis, the multicategory outcomes for anxiety
and depression were dichotomised as severe/moderate
versus other for anxiety and severe/moderately severe/

moderate versus other for depression. We adjusted for
minimally sufficient adjustment sets identified in DAGs
(online supplemental table 2 and figure 2).

All data manipulation and analyses were carried out
using R V.4.2.1.

RESULTS

Roughly 1760-2440 staff were invited to participate.
Three hundred and eighty-nine completed the full
questionnaire, giving a response rate of approximately
16%—-22%. Of these, 362 participants also provided a sero-
logical sample. Staff were from 20 daycares, 19 elementary
schools and 10 high schools. Demographic characteristics
of the study participants are summarised in table 1.

Infection-induced seroprevalence

Out of the 362 participants that provided a serolog-
ical sample, 30 were seropositive, resulting in a crude
infection-acquired seroprevalence of 8.3% (95% CI 5.8
to 11.6). The study sample differed to that of the census
of Quebec educators in 2021 across distributions of age,
ethnic/racial minority, school level and sex (online
supplemental table 3). A representative estimate of the
infection-acquired seroprevalence is 8.6% (95% CI 5.2 to
13.0). Adjusting for the assay sensitivity of 95% and spec-
ificity of 100%, the seroprevalence was 8.7% (95% CI 6.0
to 12.1). DBS dates ranged from 9 April 2021 to 3 October
2021 with a median date of 23 May 2021. The seropreva-
lence for DBS collected before 23 May 2021 was 7.8% and
the seroprevalence after was 8.7% (table 2). According
to participant responses to questions on students’ NPI
compliance (where applicable), in daycares, elementary
schools and high schools, 69%, 27% and 11% of children
were not usually wearing a mask and 82%, 81% and 63%
were not usually physically distancing, respectively. Over
96% of participants reported often or always wearing a
mask in indoor public places. More than 70% of partic-
ipants had been vaccinated and at least three-quarters
had their last dose within 60 days of their DBS collection
date. The risk of infection was lowest among high school
staff at 3.3%, followed by daycare at 9.2%. The highest
crude seroprevalence was among elementary school staff
at 12.3% (table 2). In adjusted analyses, the risk of infec-
tion in high school staff was approximately 20% that of
elementary school staff, after controlling for confounders
identified in the DAG, that is, vaccination with at least
one dose, household income, household crowding
(bedroom density), education, sex, number of classes
taught and identifying as an ethnic minority (aRR=0.20,
95% CI 0.067 to 0.58) (table 3). There was little evidence
of an association between number of classes taught (for at
least 25% of the time) and risk of infection after adjusting
for confounders (1 to 2 classes: aRR 0.76; 3 to 4 classes:
aRR 1.19; where ‘not applicable < to their job function >’
was the reference) (table 3). Being exposed to students
who did not usually or always physically distance was asso-
ciated with an increased risk of seropositivity, though not
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Table 1 Characteristics of school and daycare staff participants, March-October 2021

Seroprevalence sample  Mental health sample

n (%) n (%)
Dates of assessments April-October, 2021 March-July, 2021
Total 362 389
School level Daycare 109 (30.1) 113 (29.0)
Elementary school 130 (35.9) 142 (36.5)
High school 123 (34.0) 134 (34.4)
Age group <40 years 130 (35.9) 142 (36.5)
40-50 years 105 (29.0) 116 (29.8)
50+ years 126 (34.5) 128 (32.9)
Missing 2 (0.55) 3(0.77)
Sex at birth Male 40 (11.0) 41 (10.5)
Female 322 (89.0) 348 (89.5)
Ethnic or racial minority White 346 (95.6) 371 (95.4)
Other 14 (3.9) 16 (4.1)
Missing 2 (0.55) 2 (0.51)
Number classes taught 1-2 126 (34.8) 128 (32.9)
3-4 120 (33.1) 127 (32.6)
Not applicable 116 (32.0) 134 (34.4)
Bedroom density* <1 persons per bedroom 110 (30.4) 117 (30.1)
>1 persons per bedroom 252 (69.6) 272 (69.9)
Household income <100000$ CAD 158 (43.6) 168 (43.2)
>100000$ CAD 161 (44.5) 173 (44.5)
Missing 43 (11.9) 48 (12.3)
Education level No university 112 (30.9) 122 (31.4)
University degree 248 (68.5) 265 (68.1)
Missing 2 (0.55) 2 (0.51)
Vaccinated with at least one dose No 105 (29.0) 167 (42.3)
Yes 257 (71.0) 222 (57.1)
School area HOMA 38 (10.5) 43 (11.1)
Montreal North 176 (48.6) 194 (49.9)
Plateau Mont Royal 53 (14.6) 55 (14.1)
West Island 95 (26.2) 97 (24.9)
Contact with students that do not usually  No 91 (25.1) 101 (26.0)
physically distance
Yes 271 (74.9) 282 (72.5)
Not applicable 0 (0.00) 6 (1.54)
Contact with students that do not usually No 238 (65.7) 254 (65.3)
wear a mask
Yes 124 (34.3) 129 (33.2)
Not applicable 0 (0.00) 6 (1.54)

*Number of people in the household divided by number of bedrooms in the home.

$ CAD, Canadian dollars.

significantly (aRR 3.76, 95% CI 0.95 to 14.8). No other  suggesting low power to detect meaningful differences in
educator or school characteristics, including school  seroprevalence. Given that few participants identified as

neighbourhood, were associated with risk of seroposi-  an ethnic/racial minority, there was insufficient repre-
tivity. However, wide CIs were observed for most variables, sentation in some strata of covariates. We ran analyses
4 Charland K, et al. BMJ Open 2024;14:6081838. doi:10.1136/bmjopen-2023-081838
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Table 2 Seroprevalence among school staff in the EnCORE Study in March-October 2021, by participant characteristics

Number seropositive per
group

Seroprevalence
95% CI (%)

Overall 30/362 8.3 (5.8 t0 11.6)
School level Daycare 10/109 9.2 (4.9t0 16.2)
Elementary school 16/130 12.3 (7.6 t0 19.2)
High school 4/123 3.3(1.0t0 8.3)
Age group <40 years 9/130 6.9 (3.51t0 12.8)
40-50 years 9/105 8.6 (4.4 10 15.7)
50+years 12/125 9.6 (5.4t016.2)
Sex at birth Male 3/40 7.5 (1.9 to 20.6)
Female 27/322 8.4 (5.8 t0 12.0)
Ethnic or racial minority White 27/346 7.8(5.41t011.2)
Other 3/14 21.4 (6.8 to 48.3)
Number classes taught 1-2 11/126 8.7 (4.8 to 15.1)
3-4 10/120 8.3 (4.4 to 14.8)
Not applicable 9/116 7.8 (4.0,14.3)
Bedroom density <1 persons per bedroom 11/110 10.0 (5.5t017.2)
>1 persons per bedroom 19/252 7.5(4.81t011.5)
Household income <100000$ CAD* 16/158 10.1 (6.2 to 15.9)
>100000$% CAD 9/161 5.6 (2.8 to 10.4)
Education level No university 10/112 8.9 (4.8 to 15.8)
University degree 20/248 8.1 (6.2t0 12.2)
Vaccinated with at least one dose No 10/105 9.5 (5.1 to 16.8)
Yes 20/257 7.8 (5.0to 11.8)
School area HOMA 2/38 5.3 (0.5t0 18.2)
Montreal North 14/176 8.0 (4.7 t0 13.0)
Plateau Mont Royal 7/53 13.2 (6.2 to0 25.2)
West Island 7/95 7.4 (3.41t014.7)
Contact with students that do not usually Yes 28/271 10.3 (7.2 to 14.6)
physically distance
No 2/91 2.2 (0.1to 8.1)
Contact with students that do not usually Yes 10/124 8.1 (4.3to0 14.4)
wear a mask
No 20/238 8.4 (5.4t0 12.7)
DBS collected before 23 May 2021 Yes 14/179 7.8 (4.6 10 12.8)
No 16/183 8.7 (5.4 t0 13.8)

*$ CAD: Canadian dollars
DBS, dried blood spot.

with and without the variable, ethnic/racial minority, to
determine the sensitivity of results to its inclusion. The
conclusions from these analyses were similar to the orig-
inal model, for example, high school versus elementary
school, aRR=0.194, 95% CI 0.067 to 0.57.

Mental health outcomes
The prevalence of moderate to severe anxiety and

depression in our sample ranged between 9% and 16%
(table 4). Over 44% of staff felt a high level of EE/

burnout and approximately 15% reported low resilience ¢

(table 4). There was little difference in the distribution
of mental health scores across school levels, except for
EE/burnout (table 4). High school staff were at higher
risk of burnout than daycare and elementary school staff
even after adjusting for confounders (high school 53%
vs daycare 35% and elementary school 44%; aRR=1.52,
95%CI 1.14 to 2.04, ref=daycare) (table 4). A large
percentage of staff, approximately 60% in daycare and
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Table 3 Adjusted relative risk of seropositivity in EnNCORE study school staff, March-October 2021, by participant

characteristics, where each variable is adjusted by confounders identified by their DAG

Relative risk* 95% ClI P value
School level Daycare 0.58 0.22to 1.5 0.27
Elementary school ref -—- -—-
High school 0.20 0.066 to 0.58 0.003
Number classes taught Not applicable ref -—- -
1-2 0.76 0.33t0 1.8 0.52
3-4 1.19 0.52t02.7 0.68
Age group <40 years ref -—- ---
40-50 years 1.25 0.51t0 3.0 0.62
50+years 1.40 0.61t0 3.2 0.43
Sex at birth Female ref --- -—-
Male 0.89 0.28t0 2.8 0.85
Ethnic or racial minority No ref -—- ---
Yes 2.73 0.94 to 7.96 0.066
Bedroom density <1 persons per bedroom ref -—- ---
>1 persons per bedroom 0.83 0.38 to 1.80 0.63
Household income <100000$ CAD ref - -
>100000$ CAD 0.61 0.281t0 1.3 0.22
Education level No university ref --- -
University degree 0.92 0.44 to 1.89 0.81
Vaccinated with at least one dose No ref -—- -
Yes 0.82 0.39t0 1.73 0.61
Contact with students that do not usually No ref -—- -—-
physically distance
Yes 3.76 0.95to 14.8 0.059
Contact with students that do not usually No ref —— ——
wear a mask
Yes 0.74 0.32 to 1.68 0.47

*Minimally sufficient adjustment sets: age, sex ethnic/racial minority, region, level of education—no adjustment. Student NPl compliance—
school level, region. School level—education, household crowding, household income, ethnic/racial minority, sex, vaccination status, number
of classes taught. Number of classes taught—education, household crowding, household income, ethnic/racial minority, sex, vaccination,
school level. Household crowding—age, household income, ethnic/racial minority. Vaccination status (at least one dose)—age, education,

household income, ethnic/racial minority.
DAG, directed acyclic graph.

elementary and nearly 75% in high school, felt fear of
becoming infected at school (table 4). After adjusting for
age, vaccination and reporting contact with students who
did not usually wear a mask or physically distance, feeling
very afraid of catching COVID-19 at school was associ-
ated with a twofold to fourfold increase in risk of severe
anxiety, moderate to severe depression and EE/burnout
(aRR=4.4, 2.8 and 2.2, respectively, table 5). There was
little evidence that poor mental health scores were asso-
ciated with students not physically distancing and mask
wearing (table 5). There was also little evidence that
having received at least one vaccine dose alleviated fears
of becoming infected: 61% of unvaccinated participants
and 68% of vaccinated participants were somewhat or
very afraid of becoming infected. Sex was not associated

with any mental health outcome though 11% of our
sample were men (eg, moderate to severe anxiety: women
aRR=1.44, 95% CI 0.55 to 3.8). Note that only 14% of
educators in Quebec are men. Age differences were
evident with older age groups generally having lower risk
of severe anxiety, moderate—severe depression and low
resilience (moderate or severe anxiety, 40-50 years vs <40
years, RR=0.41, 95% CI 0.20 to 0.83; moderate-severe
depression, 50+ yearsvs <40 years, RR=0.47, 95% CI 0.24
to 0.91; low resilience, 0.48, 95% CI 0.25 to 0.90). For
those 362 participants providing a serological sample,
there was little difference in the dichotomised mental
health scores of the seropositive and seronegative partic-
ipants, with the exception of low resilience (seronegative
vs seropositive: moderate/severe anxiety 13% vs 17%,
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Table 4 ENnCORE study school staff, March-October 2021 mental health scores by school level

Daycare staff

Elementary school staff High school staff

Mental health assessment tool

N (%)

N (%)

N (%)

Burnout level (EE) (N=379)
Low
High

Anxiety (GAD-7) (N=389)
None—minimal
Mild
Moderate
Severe

Depression (PHQ-9) (N=389)
None—minimal
Mild
Moderate
Moderately—-severe
Severe

Resilience (BRS) (N=389)
High resilience
Normal resilience
Low resilience

Afraid of catching COVID from work
Not/little/not applicable
Somewhat/very

73/113 (64.6%)
40/113 (35.4%)

72/113 (63.7%)
25/113 (22.1%)
10/113 (8.8%)
6/113 (5.3%)

69/113 (61.1%)
26/113 (23.0%)
14/113 (12.4%)
3/113 (2.7%)
1/113 (0.9%)

16/113 (14.2%)
77/113 (68.1%)
20/113 (17.7%)

47/113 (41.6%)
66/113 (58.4%)

74/133 (55.6%)
59/133 (44.4%)

82/142 (57.7%)
40/142 (28.2%)
13/142 (9.2%)
7/142 (4.9%)

78/142 (54.9%)
51/142 (35.9%)
7/142 (4.9%)
3/142 (2.1%)
3/142 (1.5%)

28/142 (19.7%)
92/142 (64.8%)
22/142 (15.5%)

54/137 (39.4%)
83/137 (60.6%)

63/133 (47.4%)
70/133 (52.6%)

72/134 (53.7%)
45/134 (33.6%)
9/134 (6.7%)
8/134 (6.0%)

78/134 (58.2%)
37/134 (27.6%)
12/134 (9.0%)
5/134 (3.7%)
2/134 (1.5%)

27/134 (20.1%)
91/134 (67.9%)
16/134 (11.9%)

34/133 (25.6%)
99/133 (74.4%)

BRS, Brief Resilience Scale; EE, emotional exhaustion; GAD-7, 7-item General Anxiety Disorder assessment; NPI, non-pharmaceutical

interventions; PHQ-9, Patient Health Questionnaire-9.

moderate/severe depression 4% vs 3%, high EE 44.3%
vs 43.3%, low resilience 14% vs 27%).

DISCUSSION

We estimated that the infection-acquired seroprevalence
in our school staff cohort between March and October
2021 was 8.6% (95% CI5.2t0 13.0) (representative), which
is slightly lower than the age-weighted and sex-weighted
seroprevalence of 10.52% (95% CI 9.71 to 11.33) among
unvaccinated blood donors during the period of January
to March 2021.* We found the highest seroprevalence in
elementary school followed by daycares, with high schools
having one-fifth the adjusted risk of seropositivity. There
was little evidence that students usually wearing a mask
was protective to staff, however over 96% of staff reported
usually wearing a mask themselves. Even though staff
wore masks, there was some suggestion that students phys-
ically distancing was protective. Regarding mental health,
fear of acquiring COVID-19 at school was associated with
increased risk of severe anxiety, moderate—severe depres-
sion and high levels of EE/burnout. Feeling very afraid
was not strongly associated with the students’ compliance
to wearing a mask and distancing. EE/burnout was high
across school levels but was most common in high school

staff where over half of participants scored high levels of
EE.

Like other studies, we found that risk of seroprevalence
in school staff was comparable to that of the general
population.” ' ' Interestingly, the geographical areas
where the seroprevalence was highest and lowest in the
EnCORE staff sample were not the areas with highest
and lowest prevalence in the EnCORE student sample in
2021."” In Montreal, students typically reside close to their
school, but teachers often do not. In 2021, the student
study participants attending schools in the West Island
had the lowest seroprevalence, but the seroprevalence
among West Island school staff was the second highest.
The students in the Plateau schools had the second lowest
seroprevalence, while the school staff working in the
Plateau had the highest seroprevalence. Furthermore,
30% of seropositive staff had been exposed to a house-
hold contact with COVID-19 prior to completing the
questionnaire, further supporting assertions that infec-
tion exposure was not likely from contact with students.”

Hutchison et al found poorer mental health outcomes
in their sample of school staff in Vancouver, Canada in
2021, compared with a Canadian survey of adults during
a similar time period.31 Though the prevalences of
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Table 5 Adjusted risk of severe anxiety, moderate to severe depression, low resilience and high emotional exhaustion/burnout
among EnCORE study school staff, March—-October 2021, in relation to participants socio-demographic characteristics and to
the level of the respondents fear of catching COVID at school

Relative risk* 95% CI P value

Anxiety
Contact with students that do not usually No ref --- ---
physically distance

Yes 1.5 0.79t0 2.8 0.22
Contact with students that do not usually No ref - -
wear a mask

Yes 1.11 0.62 to 2.0 0.72
Fear of COVID infection from school None, little or not applicable  ref -—- -—-

Somewhat afraid 1.8 0.88 to 3.6 0.11

Very afraid 4.4 2.2t08.9 <0.0001
Depression
Contact with students that do not usually No ref == ==
physically distance

Yes 1.47 0.76t0 2.8 0.25
Contact with students that do not usually No ref --- -—-
wear a mask

Yes 0.93 0.49to 1.7 0.81
Fear of COVID infection from school None, little or not applicable  ref -—- -—-

Somewhat afraid 0.98 0.52t0 1.9 0.

Very afraid 2.8 1.51t05.4 0.002
Low resilience
Contact with students that do not usually No ref --- ——-
physically distance

Yes 1.45 0.78t0 2.7 0.24
Contact with students that do not usually No ref --- ---
wear a mask

Yes 0.96 0.55 to 1.65 0.88
Fear of COVID infection from school None, little or not applicable  ref -—- -—-

Somewhat afraid 1.03 0.60t0 1.8 0.91

Very afraid 1.62 0.85 to 3.1 0.14
Emotional exhaustion/burnout
Contact with students that do not usually No ref —— ——
physically distance

Yes 1.16 0.89to 1.5 0.27
Contact with students that do not usually No ref == ==
wear a mask

Yes 1.05 0.79to 1.4 0.75
Fear of COVID infection from school None, little or not applicable  ref -—- -—-

Somewhat afraid 1.45 1.1to1.9 0.01

Very afraid 2.19 1.6t0 3.0 <0.0001

*Minimally sufficient adjustment sets: School level —sex. Student NPl compliance —school level. Fear of catching COVID from school—

vaccination status, age, student NPI compliance.

NPI, non-pharmaceutical interventions.

moderate to severe anxiety and depression in our school Quebec adult population, surveyed from May to June
staff cohort in 2021 were under 16% and similar to the 2021,32 the prevalences of high EE/burnout were over
prevalence of 13% and 17%, respectively, in the general 40% in the elementary and high school levels, compared
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with 82% from all occupations in the USA,* and 20% in
school staff in Germany.” For the determinants of mental
health, Santiago et al, in their systematic review, reported
a considerable proportion of studies of teachers during
the pandemic found that generalised anxiety, depression
and burnout syndrome were prevalent and were more
common in female teachers, 50 years or older, and in
those with a pre-existing mental illness."” Hossain et al
found that teachers in Bangladesh that expressed fear
of COVID-19 experienced greater anxiety and depres-
sion." Though we had limited statistical power and only
11% of our sample were men (compared with 14% in
the Quebec population of educators), we did not find
sex related to the risk of severe anxiety, depression or
burnout. However, older age groups were found to have
lower risk of severe anxiety, depression and also had a
decreased risk of low resilience. This may be explained
by greater resilience developed through the life course
and that experienced teachers did not self-select out of
the profession earlier in their career, due to poor mental
health.” Also in Quebec, seniority usually decides the
order in which elementary and high school teachers
choose the classes they will teach, from the available
classes. This means that teachers with less experience may
be left to teach more challenging classes in more diffi-
cult schools. Like Hutchison et al, we found strong asso-
ciations between poor mental health outcomes and the
fear of acquiring COVID-19 at work.”® Factors known to
protect against infection, like vaccination, distancing and
wearing masks, were not strongly associated with the fear
of becoming infected.

Our study comes with several limitations. The wide Cls,
particularly for the less common outcomes like seropos-
itivity and for explanatory variables with less variation
(eg, ethnic or racial minority), suggested low power to
detect meaningful differences in risk. Despite low power,
we did find some interesting and significant associations.
We were also limited by the cross-sectional nature of
the study, which did not allow us to examine changes in
mental health before and after the start of the pandemic.
Nevertheless, we could examine the differences between
these occupational subgroups and the general popula-
tion during the same time period. Another limitation is
the convenience sampling of participants made it less
likely that our seroprevalence estimate would be repre-
sentative of our study population. Although we generated
a more representative seroprevalence estimate for the
study population using the method of raking, this does
not take care of the non-response bias introduced by this
method of sampling.

CONCLUSIONS

With the preventive measures in place, and the recent
availability of the vaccine in 2021, the seroprevalence
of infection-acquired SARS-CoV-2 among school staff
was comparable to the general population of Quebec.
The risk of anxiety and depression were also similar to

those reported in a study of adults in Quebec. However,
there was a high risk of burnout, particularly among high
school staff. Fear of becoming infected at school was also
common and greater levels of fear were associated with
poorer mental health outcomes. Given the ongoing chal-
lenges in recruiting and retaining teachers in Quebec,
and our findings of a high risk of burnout during the
pandemic, continued monitoring of the emotional health
of school staff and potential avenues for improvement are
needed.””
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