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Abstract

Objectives: Health-care workers (HCW) exposed to COVID-19 are at risk of experiencing psychological distress. Although
several cross-sectional studies have been carried out, a longitudinal perspective is needed to better understand the evolution
of psychological distress indicators within this population. The objectives of this study were to assess the evolution of

psychological distress and to identify psychological distress trajectories of Canadian HCWV during and after the first wave of
COVID-19.

Method: This prospective cohort study was conducted from May 8 to September 4, 2020, and includes a volunteer sample
of 373 HCW. Symptoms of post-traumatic disorder, anxiety, and depression were assessed using the Post-Traumatic
Stress Disorder Checklist for Diagnostic and Statistical Manual of Mental Disorders fifth edition (PCL-5), the Generalized
Anxiety Disorder-7, and the Patient Health Questionnaire-9. Descriptive statistics were used to illustrate the evolution of
psychological distress indicators, whereas latent class analysis was carried out to identify trajectories.

Results: During and after the first wave of COVID-19, the rates of clinical mental health symptoms among our sample varied
between 6.2% and 22.2% for post-traumatic stress, 10.1% and 29.9% for depression, and 7.3% and 26.9% for anxiety. Finally,
4 trajectories were identified: recovered (18.77%), resilient (65.95%), subchronic (7.24%), and delayed (8.04%).

Conclusion: The longitudinal nature of our study and the scarcity of our data are unique among existing studies on
psychological distress of HCW in COVID-19 context and allow us to contextualize prior transversal data on the topic.
Although our data illustrated an optimistic picture in showing that the majority of HCWV follow a resilience trajectory, it is still
important to focus our attention on those who present psychological distress. Implementing preventive mental health
interventions in our health-care institutions that may prevent chronic distress is imperative. Further studies need to be done
to identify predictors that may help to characterize these trajectories.
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Abrégé

Objectifs : Les travailleurs de la santé (TLS) exposés a la COVID-19 sont a risque d’éprouver une détresse psychologique.
Bien que plusieurs études transversales aient été menées, il faut une perspective longitudinale pour mieux comprendre
I’évolution des indicateurs de la détresse psychologique dans cette population. Les objectifs de la présente étude étaient
d’évaluer I'évolution de la détresse psychologique et d’identifier les trajectoires de la détresse psychologique des TLS
canadiens durant et aprés la premiére vague de la COVID-I9.

Méthode : La présente étude de cohorte prospective a été menée du 8 mai au 4 septembre 2020 et comporte un échantillon
volontaire de 373 TLS. Des symptomes de trouble post-traumatique, d’anxiété et de dépression ont été évalués a l'aide de la
Liste de controle du TSPT pour le DSM-5 (PCL-5), du trouble d’anxiété généralisée-7 (GAD-7), et du questionnaire sur la
santé du patient-9 (PHQ-9). Des statistiques descriptives ont servi a illustrer I'évolution des indicateurs de la détresse
psychologique alors qu’une analyse de structure latente a été menée pour identifier les trajectoires.

Résultats : Durant et aprés la premiére vague de la COVID-19, les taux des symptomes cliniques de santé mentale au sein de
notre échantillon variaient entre 6,2% et 22,2% pour le stress post-traumatique, 10,1% et 29,9% pour la dépression et 7,3% et
26,9% pour I'anxiété. Finalement, quatre trajectoires ont été identifiées: rétabli (18,77%), résilient (65,95%), sous-chronique
(7,24%) et retardé (8,04%)

Conclusion : La nature longitudinale de notre étude et la rareté de nos données sont uniques au sein des études existantes
sur la détresse psychologique des TLS dans le contexte de la COVID-19 et permettent de contextualiser les données
transversales antérieures sur ce sujet. Bien que nos données aient esquissé une image optimiste en montrant que la majorité
des TLS suivent une trajectoire résiliente, il demeure important de centrer notre attention sur ceux qui présentent
une détresse psychologique. |l est impératif de mettre en ceuvre des interventions de santé mentale préventives dans nos
institutions de santé qui peuvent prévenir la détresse chronique. D’autres études sont nécessaires afin d’identifier les

prédicteurs qui peuvent contribuer a caractériser ces trajectoires.
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Introduction

The COVID-19 virus (SARS-COV-2) reached North America
in March 2020. At the time of writing this article (April 2021),
Canada has tallied over 1,194,989 confirmed cases, causing
24,065 deaths." Several elements of this unprecedented situ-
ation have put the general population at risk of experiencing
psychological distress related to fear of infection, quarantine,
social isolation, financial insecurities,>® and so on. Due to the
nature of their professional role, health-care workers (HCW)
could be even more at risk of experiencing psychological
distress. Indeed, HCW are more likely to be in contact with
infected patients and to experience job-related stress (work-
place reorganization, learning and application of new proto-
cols, and working extra hours).” Psychological distress is
defined as a set of painful mental and health reactions, often
estimated by self-reported measures of post-traumatic stress
(PTS), anxiety, and depression.®’

As such, 4 literature reviews and meta-analyses showed
that a high proportion of HCW were experiencing psycho-
logical distress after the first wave of COVID-19.'%"3 For
example, an early Chinese study reported high rates of anxi-
ety (46%), depression (44%), insomnia (29%), and overall
psychological problems (57%) in a HCW sample, 2 months
after the outbreak.'* Similar results were found in Italy with
37% of HCW presenting symptoms of PTS above the clin-
ical cut-off, 71% showed clinical levels of anxiety, and 27%
had symptoms of depression.'” Finally, 1 review extracted

pooled prevalence among 13 studies (n = 33,062) and
reported prevalence of 23.21% for anxiety, 22.8% for
depression, and 34.32% for insomnia in HCW.'?

Yet, these studies were cross-sectional and came mostly
from Asian or European countries.'®"'® Furthermore, it is
well-documented that human reactions to a stressor or a poten-
tial traumatic situation vary widely, ranging from a state of
resilience to the development of chronic psychopathology.'®'
Longitudinal data are thus needed to understand the evolution
of psychological distress experienced by HCW in North Amer-
ica. For this reason, this study aims to assess the different
trajectories of psychological reactions in HCW during and after
the first wave of COVID-19. These findings will allow a deeper
understanding of the evolution of emotional reactions after a
disaster such as a pandemic and subsequently offer tailored
support to prevent the emergence of mental health problems
for workers facing adversity and distress.

As such, the objectives of the study are to (1) explore the
evolution of psychological distress of Canadian HCW during
and after the first wave of COVID-19 and (2) identify tra-
jectories of psychological distress of these HCW using latent
class analysis.

Methods
Study Design

Data of this prospective cohort study were collected through
a mobile application during and after the first wave of
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Figure 1. Number of participants who completed questionnaires weekly.

COVID-19 in the province of Quebec, Canada, between May
8, 2020, and September 4, 2020. The period of the first wave
has been set by the Institute of public health expertise and
reference centre to be between February 23, 2020, and July
11, 2020.%° The research team adapted the Ethica app, by
integrating our 3 main questionnaires and other relevant
questions. Ethica is being used in a variety of research proj-
ects worldwide (North America, Europe, and Australia),
using both subjective (survey) and objective data (via
smartphone sensors).>

Participants were asked to fill several questionnaires
through the mobile application on a weekly basis. Data col-
lection was anonymous, confidential, and on a voluntary
basis. The research ethics board of the Centre de recherche
du Centre hospitalier de 1’Université de Montréal approved
the research project. Written consent of every participant
was obtained before their participation. This study follows
the Strengthening the Reporting of Observational Studies in
Epidemiology reporting guidelines.*?

Three health-care institutions in the province of Quebec
participated in the study, 2 in Montreal and 1 in Quebec City.
The research team began by contacting research coordina-
tors in every clinical setting. The communication services
then distributed promotional material through various plat-
forms to reach all employees. Interested HCW transmitted
their consent (either through a web form or by directly email-
ing the research coordinator). After the reception of the
consent form, sociodemographic information, and profes-
sional information from participants, instructions for

installing the mobile application were sent to them to start
data collection.

Study Population

A total of 373 participants from 3 health centres in the prov-
ince of Quebec in Canada participated in the study, but not
all HCW replied to the questionnaires every week. Thereby,
the number of respondents per week varies. No participants
answered more than 12 times, with 39.94% of HCW
answering 10 times and more, 28.69% between 5 and 9 times,
and a remaining 31.37% answering less than 5 times.
Figure 1 shows the number of participants who completed
our questionnaires weekly.

Our sample included HCW from different sectors of
health and social services (hospitals [71%], long-term-care
hospitals [8%], local community services centres [11%], and
unknown [10%]). All workers were invited to participate in
the study regardless of the position they held within their
establishment. A cessation of work for a reason unrelated to
COVID-19 at the time of recruitment was considered as an
exclusion criterion.

Measurements and Covariates

The mobile application used for data collection included
questions about psychological distress which were quanti-
fied through 3 mental health indicators: (1) PTS, (2) anxiety,
and (3) depression. We measured these indicators through
the French version of the following standardized scales: the
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short version of Post-Traumatic Stress Disorder Checklist
for Diagnostic and Statistical Manual of Mental Disorders,
fifth edition (8 items; PCL-5);>® the General Anxiety
Disorder-7 (7 items; GAD-7),>* and the Patient Health Ques-
tionnaire (9 items; PHQ-9).%°> The results were interpreted
according to the following clinical cut-off scores: 13 for
PCL-5, 10 for GAD-7, and 11 for PHQ-9. For each measure,
the look-back period was 7 days.

Participants completed this self-monitoring questionnaire
each week throughout the duration of the project. If partici-
pant’s score exceeds the clinical threshold, a message
appeared at the end of the questionnaire to encourage them
to contact help resources. Shared thoughts of death or
self-hurting were conducted to a list of resources to contact.
At the same time, the research coordinator received an email
message, and HCW were contacted by email in the following
days. If someone did not respond to the email in the follow-
ing days, we contacted them by phone. We analyzed
data every week, and weekly global reports on well-being
of the workers were sent to the high management of the
participating institutions.

Statistical Analysis

Data analyses were performed from October to November
2020. We conducted analysis in 3 stages. First, we used
descriptive statistics to illustrate the evolution of the symp-
toms at several time-points. We calculated the percentage of
HCW exceeding the clinical cut-offs on the PTS, Anxiety,
and Depression Scales for each week. Second, we performed
data analysis with R Version 4.0.3,?® using the latent process
mixed model for multivariate markers (MULTLCMM)
package®’ to derive psychological functioning trajectories.
The number of trajectories was determined using integrated
completed likelihood (ICL) Bayesian information criterion
(BIC),?® which combines 2 criteria to ensure a balance
between entropy, and the BIC, measuring the fit of the
model. No data imputing nor removing was needed since
MULTLCMM handled incomplete data in using all observa-
tions to compute full-information maximum likelihood para-
meter estimates. Finally, to ensure that the profile of the
participant who answered frequently did not differ from the
ones who had missing data, we ran #-test. Doing so, we tested
to see whether HCW who responded less than 5 times had
different mean baseline scores from those who answered
6 times or more. There was no significant difference between
groups for our 3 outcomes (P > 0.05).

Results
Demographic Characteristics

A total of 373 HCW participated in this study. Most partici-
pants were women (87.5%) and were aged 18 to 64 years, with
a mean (SD) age of 38.69 (9.73). The mean (SD) years of
experience was 11.81 (8.91). All participants lived in urban

areas and worked in one of the 3 Canadian health-care
institutions participating in the project.

Evolution of Symptoms of Post-traumatic Disorder,
Anxiety, and Depression

Figure 2 shows descriptive data regarding the percentage of
participants exceeding the clinical cut-offs between May 8
and September 4, 2020. Between 14.8% and 39.2% of our
sample were above the clinical threshold on one of our
3 measures (PLC-5, GAD-7, and PHQ-9) for this period.
The percentages of participants who showed clinical levels
of symptoms varied between 6.2% and 22.2% for PTS, 7.3%
and 26.9% for anxiety, and 10.1% and 29.9% for depression.
Figure 2 shows an increasing trend from weeks 1 to 5, reach-
ing the highest percentage of participants (PCL-5 21.9%,
GAD-7 26.9%, and PHQ-9 29.9%) exceeding the clinical
cut-offs at week 5 (June 8 to 14, 2020). The graph shows a
gradual decrease for our 3 indicators from weeks 5to 7 and a
more stable trend for weeks 7 to 14 with a percentage of
HCW exceeding the clinical threshold on our 3 indicators
varying between 6% and 15%. Finally, the percentage of
HCW experiencing clinical symptoms of PTS, anxiety, and
depression increased from weeks 14 to 17.

Psychological Functioning Trajectories

Based on the ICL-BIC values, the best fitting solution to
identify the psychological functioning trajectories was a
5-class model. However, this model includes a trajectory that
contains less than 5% of participants for a total of 11 parti-
cipants. For this reason, a 4-class model was kept instead.
Table 1 presents the parameter estimates and the model fit
for the final model. Figure 3 shows each trajectory according
to the 3 indicators as well as the proportion of participants
included in each class.

The first latent class (recovered) comprised 70 partici-
pants (18.77%). This trajectory shows levels of PTS, anxiety,
and depression symptoms highly above clinical threshold at
the beginning of the study. Levels significantly decreased
along summer to reach low sub-clinical levels in September
(week 17). The second latent class (resilient) contained more
than half of the total sample (246 [65.95%]). This trajectory
shows a minimal decrease during summer but stays under
clinical cut-offs on all 3 measures for the entire duration
of the study. The third latent class (subchronic) included
27 HCW (7.24%). This trajectory presents a peculiar form
with increased levels in midsummer (week 8), followed by a
gradual decrease until week 17. Indeed, this group showed
moderate symptoms of PTS, anxiety, and depression at the
beginning (week 1). Their symptoms worsened in July
(week 9 to 12) to reach severe levels. Then, symptoms on
all measures gradually decreased to reach mild level in week
17. Finally, the fourth latent class (delayed) comprised
30 participants (8.04%). Unlike the other 3 trajectories, the
4th class showed an increase during the period of data
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Figure 2. Percentage of participants exceeding the clinical threshold.

collection, reaching its highest levels in week 17. This group
showed sub-clinical (mild to moderate) level of PTS, anxi-
ety, and depression to reach a severe level of symptoms at
week 17 which correspond to the onset period of the second
wave of COVID-19 in Canada.

Discussion

The objectives of the study were to (1) explore the evolution
of psychological distress of Canadian HCW during and after
the first wave of COVID-19 and (2) identify trajectories of
psychological distress of these HCW using latent class anal-
ysis. This research included 373 HCW on a 4-month data
collection period. The first wave of COVID-19 has been
established to be between February 23 and July 11, 2020.
The data collection started almost halfway through the first
wave (May, 8) and ended at the gates of the second wave
(September 4) in Quebec, Canada.'® The longitudinal per-
spective of the study contextualized previous data. Instead of
a snapshot image of psychological state, our data allowed us
to better understand the evolution of psychological distress.
As such, our data show a peak of psychological distress that
lasted 2 to 4 weeks in June 2020 and resolved for most
participants in the following weeks. June is also the month
when COVID-19 deaths greatly decreased in the province of
Quebec to reach rates of 6 to 10 daily deaths (compared to
150 daily deaths at the top of the curve [April 2020]). This
longitudinal study provides a different perspective on the
results of cross-sectional studies published to date. Indeed,
reporting transversal data may sometimes sound alarming,
but without considering the longitudinal evolution, these

Table |. Parameters Estimates and Model Fit for the 4 Latent

Classes Model.

Four Latent Classes Model

Parameters (n = 373)
Class I: Recovered
Proportion of sample 18.77%
Intercept (SE) 0.62 (0.28)
Class 2: Resilient
Proportion of sample 65.95%
Intercept (SE) 1.57(0.26)
Class 3: Subchronic
Proportion of sample 7.24%
Intercept (SE) —0.36(0.32)
Class 4: Delayed
Proportion of sample 8.04%
Intercept (SE) (reference)
Model fit and entropy
N free parameters 27
Akaike information criterion 41,261
Bayesian information 41,367
criterion
Entropy 0.71

data do not demonstrate whether psychological distress is

chronic or only transient.

Moreover, longitudinal analysis enabled us to identify
4 different trajectories of psychological distress among our
participants: recovered, resilient, subchronic, and delayed.
We found that 65.95% of the 373 HCW were in the resilient
trajectory, which is characterized by the consistency of
symptoms’ scores below clinical cut-offs for the entire data
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Figure 3. Mean predicted scores of post-traumatic stress, anxiety, and depression symptoms by trajectories and proportion of participants.

collection period. This again gives a clearer picture of the
evolution of psychological distress among HCW as most of
our participants did not present clinical symptoms of dis-
tress. This result is aligned with previous studies stating that
resilience is the most prevalent response to adversity among
HCW (65.7%)." Still, almost a third of our sample presented
clinical levels of symptoms at one moment or the other
between May and September 2020.

About a third (34.05%) of our HCW sample were
distributed in 3 different trajectories: recovered (18.77%),
subchronic (8.04%), and delayed (7.24%). For 2 of these 3
trajectories (recovered and subchronic), the presence of psy-
chological distress was transitory, and their evolution sug-
gests an adaptive response to the COVID-19 situation,
especially for the recovered one. For the delayed class
(8.04%), since they presented clinical scores at the end of
the assessment period, we were not able to determine the
nature of their evolution. Thereby, this longitudinal perspec-
tive showed a more optimistic picture than the ones depicted
by the cross-sectional data reported so far in showing that for
the majority of HCW, the distress experienced was
transitory.

These 4 trajectories are consistent with what previous
studies found in people who have experienced traumatic
events (life-threatening medical events, bereavement, earth-
quake, and accident).19 Based on 54 studies, a review
showed that the most observed trajectories following a
trauma were resilience (65.7%), recovery (20.8%), chronic
(10.6%), and delayed (8.09%), with resilience being the

modal response to adversity.'” The class that was identified
in these previous studies and that was not observed in our
data is the chronic trajectory. Unlike prior trauma studies
that observed individuals with the chronic level of psycho-
logical distress following a trauma, our data showed a
category of HCW (subchronic) that had sub-clinical levels
in early summer (week 1 to 3), became clinical in
mid-summer (week 4 to 12), and returned to sub-clinical
level in September (week 13 to 17). Some hypotheses allow
us to explain this difference. First, unlike other types of
traumatic events, the COVID-19 pandemic did not happen
at a single point in time but rather manifested itself continu-
ously in the reality of workers since March 2020. Another
hypothesis is that the presence of psychological distress in
mid-summer (week 14) by the delayed group may poten-
tially be explained by personal rather than contextual vari-
ables. Considering that daily cases of COVID-19 and deaths
were low at this time point, the psychological distress of
these HCW could be explained by stress accumulation, tired-
ness, absence of vacation, family stressors, fear of second
wave, and so on.

From a clinical standpoint, our results allowed us to iden-
tify classes that were more at risk. The delayed group and the
subchronic face the highest risk, the first class (delayed) con-
sidering that they start the second wave in September 2020
with significant symptoms of psychological distress. We con-
sidered the subchronic class to be also potentially at risk for
exacerbation of psychological distress, following a similar
curved as they did in the first wave. This needs to be taken
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with great concern considering that we do not know for how
long we are going to deal with COVID-19. Thereby, our study
highlights the urgent need of providing psychological support
to HCW to prevent at-risk workers from developing high
levels of psychological distress. Considering our results,
implementing mental health prevention procedures within
health-care institutions is a priority. For those at-risk HCW,
this could make the difference between remaining sub-clinical
or presenting persistent symptoms of psychological
distress. >

Future research should evaluate potential predictors of
class membership (gender, individual vulnerabilities, social
and psychological support, etc.) to identify more at-risk
HCW. This effort is essential to be able to offer targeted
preventive intervention to HCW at risk and therefore to
prevent the emergence of psychopathology.

Strengths and Limitations

This research has limitations that should be noted. The first
important limitation is that participants did not respond to all
the measurement points. Considering the pandemic context,
we understand that the reality of workers makes constant
engagement difficult, but this still represents a significant
limitation of our data. It is also important to note that some
of the samples’ characteristics may limit the generalization
of the results, as the convenient and voluntary nature, and the
high percentage of participants who worked in hospital set-
tings (71%). The second limit is the self-reported nature of
the data as social desirability and self-representation distor-
tion.>! However, self-report through a mobile app made this
study possible in the pandemic context. The use of screening
measures (GAD-7, PHQ-9, and PCL-5) may have overesti-
mated the prevalence of what has been labelled as clinical
cases.

Another limitation is the absence of a baseline measure-
ment of psychological distress. This would have allowed us
to assess if prior distress was present and could influence the
data reported in the study. Finally, it is also relevant to note
that Quebec was the most affected Canadian province during
the first wave, and so, its reality is not a Pan-Canadian rep-
resentation. Despite these limitations, to our knowledge, our
study is the first to provide a longitudinal contextualization
of psychological distress among HCW during and after the
first wave of COVID-19.

Conclusion

The longitudinal nature of our study allowed us to contex-
tualize prior transversal data on psychological distress
among HCW during the COVID-19 crisis. Our data showed
that approximately two-third (65.95%) of the 373 HCW
were resilient and have not manifested significant distress
during and after the first pandemic wave. The remaining
third (34.05%) expressed clinical psychological distress
at one moment or another between May and September

2020 but not throughout the entire period of the study.
Although our data illustrated a more optimistic picture in
showing that the majority of HCW follow a resilience
trajectory or manifest transitory distress, it is still important
to focus our attention on those who present psychological
distress. Implementing preventive mental health interven-
tions in our health-care institutions that may prevent chronic
distress is imperative. It is also essential to continue asses-
sing the long-term psychological distress of HCW, as new
evolution may emerge, especially considering that we do not
know how long the current pandemic will last. Further stud-
ies need to be done to identify predictors that may help to
characterize these trajectories.
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