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Abstract 

Background: Long‑term psychological impacts of the COVID‑19 pandemic on healthcare workers remain unknown. 
We aimed to determine the one‑year progression of burnout and mental health since pandemic onset, and verify if 
protective factors against psychological distress at the beginning of the COVID‑19 pandemic (Cyr et al. in Front Psy‑
chiatry; 2021) remained associated when assessed several months later.

Methods: We used validated questionnaires (Maslach Burnout Inventory, Hospital Anxiety and Depression and 
posttraumatic stress disorder [PTSD] Checklist for DSM‑5 scales) to assess burnout and psychological distress in 410 
healthcare workers from Quebec, Canada, at three and 12 months after pandemic onset. We then performed multi‑
variable regression analyses to identify protective factors of burnout and mental health at 12 months. As the equiva‑
lent regression analyses at three months post‑pandemic onset had already been conducted in the previous paper, we 
could compare the protective factors at both time points.

Results: Prevalence of burnout and anxiety were similar at three and 12 months (52% vs. 51%, p = 0.66; 23% vs. 
23%, p = 0.91), while PTSD (23% vs. 11%, p < 0.0001) and depression (11% vs. 6%, p = 0.001) decreased significantly 
over time. Higher resilience was associated with a lower probability of all outcomes at both time points. Perceived 
organizational support remained significantly associated with a reduced risk of burnout at 12 months. Social support 
emerged as a protective factor against burnout at 12 months and persisted over time for studied PTSD, anxiety, and 
depression.

Conclusions: Healthcare workers’ occupational and mental health stabilized or improved between three and 
12 months after the pandemic onset. The predominant protective factors against burnout remained resilience and 
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perceived organizational support. For PTSD, anxiety and depression, resilience and social support were important fac‑
tors over time.

Keywords: Burnout, Anxiety, Depression, Posttraumatic stress disorder, COVID‑19, Health personnel

Background
The COVID-19 pandemic is unprecedented in recent his-
tory, both in duration and number of cases and deaths. 
Having started nearly three years ago (in early 2020 [1]), 
the pandemic has become an ongoing reality for health-
care workers who have been on the frontline ever since. 
In our previously published study [2], as well as in sys-
tematic reviews/meta-analyses [3–16], it was found that 
the pandemic exposed healthcare workers to higher 
burnout (≈50%) as well as posttraumatic stress disorder 
(PTSD; ≈25%), anxiety (≈25%), and depression (≈15%). 
However, psychological distress among healthcare work-
ers was already present before the pandemic started [17–
19]. In our multivariable model [2] using data measured 
three months after the pandemic onset, resilience and 
perceived organizational support were two protective 
factors significantly associated with lower odds of burn-
out and lower scores of psychopathological symptoms. 
Other related factors have also been documented at the 
beginning of the pandemic, such as higher exposure to 
the COVID virus, social support, and personal protective 
equipment (PPE) availability [20–22].

The pandemic can no longer be recognized as an acute 
stressor but rather as a chronic stressor, with associated 
issues such as a higher prevalence of psychopathology 
potentially emerging [23]. More than 1000 studies have 
been conducted on the psychological health of healthcare 
workers since the beginning of this pandemic. However, 
most were conducted in the first six months of the pan-
demic. As it is still ongoing, there is a need to continue 
monitoring the long-term evolution of this population’s 
mental health. This is particularly relevant consider-
ing that previous pandemics (including the 2003 SARS 
outbreak), although less important in terms of cases/
deaths and duration than the COVID-19 pandemic, had 
a long-term impact on the psychological health of health-
care workers [24]. Higher perceived stress still present 
one year after the onset of the SARS pandemic in high-
risk health care workers was a particular example of a 
long-term effect on psychological health [25]. To our 
knowledge, few research teams have attempted to verify 
whether the factors associated with burnout and psy-
chopathological symptoms found at the beginning of the 
COVID-19 pandemic remained associated with the same 
outcomes when assessed several months later.

The objectives of this study were to measure the evo-
lution of burnout and PTSD, anxiety and depressive 

symptoms in healthcare workers at 3 and 12 months 
after the COVID-19 pandemic onset, and to determine 
if individual, occupational, social, and organizational fac-
tors previously associated, or not, three months after the 
onset of the pandemic [2] remained associated, or not, 
with the outcomes 12 months after it began.

Methods
Setting, patients and study design
We conducted this observational study at the Mon-
treal Heart Institute (Quebec, Canada). The project 
was approved by both the scientific and ethics commit-
tees on May 14th, 2020. All methods were performed in 
accordance with the relevant guidelines and regulations 
and as per the approved protocol. Informed consent was 
obtained from all subjects of this study. This study’s com-
plete and detailed methodology has already been pub-
lished [2].

Through Quebec associations of health professionals, 
traditional media and social media accounts managed 
by collaborators of the study, we circulated a newsletter 
explaining the objectives of the study and referring to a 
web page where we verified the eligibility of interested 
healthcare workers. We recruited 564 healthcare work-
ers across Quebec between May 21st and June 5th, 2020. 
Our sample completed two electronic surveys. First, they 
completed a survey three months after the start of the 
COVID-19 pandemic in Quebec (March 2020), in June 
2020, with a response rate of 83%: the results of this sur-
vey are already published [2]. Then, we assessed the out-
comes and exposures again at 12 months post-start of the 
pandemic, in March 2021.

We included healthcare workers in clinical and non-
clinical settings, such as administrative agents, ben-
eficiary attendants, physicians/residents, laboratory 
technicians, kitchen attendants, maintenance agents, 
managers, nurses, or other healthcare professionals (e.g., 
occupational therapists, respiratory therapists, nutrition-
ists, psychologists, social workers).

At the end of February 2021, we sent up to three 
e-mails to invite participants to complete the 12-month 
online survey. Participants had one week (from March 
15th to March 22nd) to answer the survey. We accepted 
partially completed questionnaires. However, depend-
ing on the questionnaire, a maximum of 3 missing val-
ues were accepted and imputed using the average of the 
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non-missing values [2]. For the regression analyses, no 
imputation was done for missing variables.

Measurements/outcomes
All measurements and outcomes were measured at both 
time points (3-month and 12-month). We assessed burn-
out as a categorical variable (present or not present) with 
the Maslach Burnout Inventory (MBI-2). The MBI-2 
measures two dimensions of burnout syndrome, namely 
emotional exhaustion, with a feeling of being burned out, 
and depersonalization, with a sensation of indifference 
to the feelings or suffering of other people. Experienc-
ing at least weekly emotional exhaustion and/or deper-
sonalization was considered clinically relevant burnout 
symptoms [26, 27]. The three psychopathologies stud-
ied, namely PTSD, anxiety, and depressive symptoms, 
were assessed as continuous scores with respectively, the 
PTSD Checklist for DSM-5 (PCL-5, a 20-item question-
naire rated on a 5-point Likert scale, with scores ranging 
from 0 to 80), the Hospital Anxiety and Depression Scale 
(HADS-A and HADS-D, each subscales comprising 7 
items, with subscale total scores going from 0 to 21). The 
time frame of the mental health measures was in the past 
month for the PCL-5 and in the past week for both sub-
scales of the HADS. The presence of symptoms of PTSD, 
anxiety, and depression was defined as a score of 31 or 
more for PCL-5 [28–30] and 11 or more for each HADS 
subscales [31].

For the other factors studied, we have previously pub-
lished a summary of all measurements [2]. In brief, 
resilience was assessed using the self-rated 10-item Con-
nor-Davidson Resilience Scale (CD-RISC-10), a 10-item 
scale rated on a 5-point Likert scale (0—not true at all 
to 4—true nearly all of the time), with total scores rang-
ing from 0 to 40 [32]. The 6-item Social Support Ques-
tionnaire (SSQ6) was used to measure satisfaction with 
social support. The 6 items are rated on a 6-point Likert 
scale (1—very dissatisfied to 6—very satisfied), with the 
total scores varying from 6 to 36 [33]. Finally, we used the 
8-item Perceived Organizational Support (POS) Scale to 
assess our respondents’ perceived organizational sup-
port. The 8 items are rated on a 7-point Likert scale (1—
strongly disagree to 7—strongly agree), with a total score 
on this scale that can range up from 0 to 48 [34]. For all 
these questionnaires, a higher score indicated a greater 
importance of the factor and each score was assessed as a 
continuous variable in the analysis. The survey addition-
ally verified workload, access to simulation-based educa-
tion, access to mental health help, and access to personal 
protective equipment (PPE) and feeling of security using 
PPE.

The detailed calculation of sample size may be found in 
our previous publication [2]. Briefly, a sample size of 285 

participants was determined to provide a power of 80% 
to detect an odds ratio of 0.72 for a one-standard-devia-
tion increase in resilience, using a two-sided 0.05 signifi-
cance level and assuming a rate of burnout of 50%.

Statistical analyses
Participant characteristics were summarized using 
counts and percentages for categorical variables and 
mean ± standard deviation (SD) for continuous vari-
ables. Comparisons between 3 months and 12 months 
for outcomes (burnout, PTSD, anxiety and depression) 
and risk/protective factors were made using McNemar 
tests, paired Student t-tests or Wilcoxon signed-rank 
tests. Multivariable logistic and linear regression were 
done to assess the association between risk/protective 
factors and outcomes measured at 12 months, using the 
same approach as the one described in our previously 
published paper [2]. Briefly, the models included pre-
specified independent variables and were adjusted for 
pre-specified adjustment variables using a stepwise pro-
cedure. The adjusted odds ratio for logistic regressions 
and adjusted coefficients for linear regressions were cal-
culated with 95% confidence intervals. An exploratory 
analysis was conducted for each outcome by adding self-
compassion into the final multivariable model. No impu-
tation was done for missing data. A p-value < 0.05 was 
considered statistically significant. All statistical analyses 
were performed with SAS release 9.4 [SAS Institute Inc., 
Cary, NC, USA].

Results
Of the 564 initially recruited participants, 467 completed 
the 3-month [2] and 410 the 12-month survey, resulting 
in 83 and 73% response rates, respectively. Of those, 394 
participants had responded to both surveys and will be 
referred to as “3- & 12-month surveys responders”. Socio-
demographic, occupational data, and COVID-19 specific 
characteristics of the 12-month survey responders are 
presented in Table  1. These characteristics were simi-
lar to those of the “3- & 12-month surveys responders” 
(Table  S1 in Supplementary Material) and those of the 
original cohort (n = 467) [2]. Participants were 40 years 
old on average (SD = 9), mainly of the female sex (91%), 
and Caucasian (95%). One year after the pandemic, most 
participants (95%) still worked in the healthcare system. 
Participants worked as other health professionals (e.g., 
nutritionists, occupational and respiratory therapists; 
32%), physicians (25%) or nurses (22%), and 93% felt they 
had access to mental help if needed.

Mean scores of resilience, satisfaction of social support, 
perceived organizational support, and self-compassion 
at three months and 12 months are presented in Table 2. 
Resilience (27.49 ± 6.16 vs. 27.45 ± 6.16, p = 0.91) and 
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Table 1 Socio‑demographic, occupational data, COVID‑19 
specific characteristics of participants 12 months after the COVID‑
19 pandemic onset (12-month survey responders, n = 410) 

Variables Mean ± SD or n (%) All n = 410

Age (years) 40 ± 9 409

Sex (female) 366 (90.6%) 404

Ethnicity 410

 Caucasian 389 (94.9%)

 Hispanic 2 (0.5%)

 Black 4 (1.0%)

 Asian 7 (1.7%)

 Native American 1 (0.2%)

 Two of the above 7 (1.7%)

Marital status 408

 Never married 69 (16.9%)

 Married/Re‑married 120 (29.4%)

 Separated/Divorced 26 (6.4%)

 Common‑law union 184 (45.1%)

 Widowed 1 (0.2%)

 Other 8 (2.0%)

Parental status (yes) 262 (64.1%) 409

Antecedent of psychiatric 
disorder (yes)

119 (29.0%) 410

Work type 409

 Administrator 18 (4.4%)

 Administrative agent 15 (3.7%)

 Beneficiary attendant 8 (2.0%)

 Laboratory technician/
technologist

8 (2.0%)

 Nurse 89 (21.8%)

 Other health profes‑
sional (ergotherapist, 
respiratory therapist, 
psychologist, social 
worker, etc.)

129 (31.5%)

 Paramedics 9 (2.2%)

 Physician 102 (24.9%)

 Resident physician 7 (1.7%)

 Other 24 (5.9%)

Workplace 407

 Community clinic 51 (12.5%)

 Nursing home 21 (5.2%)

 University hospital 126 (31.0%)

 Non‑University 
hospital

73 (17.9%)

 Medical clinic 33 (8.1%)

 Other 103 (25.3%)

Intensive care or emer‑
gency work

58 (14.3%) 407

Workload (hours/week) 375

  ≤ 34 79 (21.1%)

 35–44 207 (55.2%)

 45–54 60 (16.0%)

 55–64 14 (3.7%)

  ≥ 65 15 (4.0%)

Current work status 394

Table 1 (continued)

Variables Mean ± SD or n (%) All n = 410

 Still employed in the 
Quebec health system

375 (95.2%)

 Employee of another 
employer

5 (1.3%)

 Self‑employed 2 (0.5%)

 Unemployed 1 (0.3%)

 Student 2 (0.5%)

 Retired 2 (0.5%)

 Other 7 (1.8%)

Access to mental help 
(yes)

380 (93.4%) 407

Type of mental help 
professional

380

 Psychologist 93 (24.5%)

 Psychotherapist 16 (4.2%)

 Social worker 7 (1.8%)

 Family doctor 49 (12.9%)

 Employee assistance 
program

182 (47.9%)

 Other 33 (8.7%)

Access to PPE 404

 Never or rarely 10 (2.4%)

 Sometimes 14 (3.5%)

 Often 75 (18.6%)

 Always 305 (75.5%)

Perception of security 
using PPE

400

 Totally safe 73 (18.3%)

 Pretty safe 293 (73.3%)

 Rather or totally in 
danger

34 (8.5%)

Participation in 
simulation‑based educa‑
tion (yes)

109 (26.9%) 405

Last simulation session 109

  < 1 week 2 (1.8%)

  < 1 month 5 (4.6%)

 1–2 months ago 9 (8.3%)

  < 6 months 31 (28.4%)

  < 1 year 62 (56.9%)

COVID status 408

 Positive 1 (0.2%)

 Negative 346 (84.8%)

 Recovered 27 (6.6%)

 Never been tested 34 (8.3%)

Direct COVID patient 
care (yes)

168 (41.3%) 407

Reassignment (yes) 139 (34.0%) 409

Data are presented as Mean ± SD or n (%)

Abbreviations: PPE personal protective equipment
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perceived organizational support scores (22.76 ± 11.42 vs. 
23.47 ± 11.77, p = 0.12) remained stable over time. There 
was a non-significant upward trend in the level of satis-
faction for social support between three and 12 months 
(28.79 ± 6.20 vs. 29.17 ± 6.01, p = 0.07), while there was a 
small but significant increase in self-compassion scores 
over time (12.10 ± 3.64 vs. 12.73 ± 3.61, p < 0.0001).

Evolution in the prevalence of burnout and symptoms 
of any psychopathology measured in the 3- & 12-month 
surveys responders are presented in Fig.  1. There was 
no significant difference in proportions of burnout (52% 
vs. 51%, p = 0.66) and anxiety (23% vs. 23%, p = 0.91) 
between 3 months and 12 months after the pandemic 
onset. From three months to 12 months, 131 participants 
(34%) remained burned out, 61 (16%) had a new onset 
of burnout, burnout resolved in 66 (17%), and 122 (32%) 

continued to be burnout-free. The proportion of partici-
pants with symptoms of PTSD (23% vs. 11%, p < 0.0001), 
of depression (11% vs. 6%, p = 0.001), or any mental 
health symptoms (34% vs. 26%, p = 0.004) decreased sig-
nificantly over time.

Table  3 presents the 12-month multivariable logis-
tic regression model for burnout. Higher resilience 
(OR = 0.66, 95% CI [0.50, 0.87], p = 0.003), social sup-
port (OR = 0.71, 95% CI [0.54, 0.93], p = 0.01), and per-
ceived organizational support (OR = 0.66, 95% CI [0.51, 
0.85], p = 0.001) were significantly associated with lower 
odds of burnout at 12 months. Tables  4, 5 and 6 show 
the 12-month multivariable linear regression models 
for PTSD, anxiety, and depressive symptoms. Higher 
resilience and social support were significantly asso-
ciated with lower PTSD scores (Est = − 0.29, 95% CI 

Table 2 Psychological questionnaire scores of participants 3 and 12 months after the COVID‑19 pandemic onset (3- & 12-month 
surveys responders, n = 394) 

P-values were generated from a paired t-test for resilience, perceived organizational support, and self-compassion, and from Wilcoxon signed-rank test for social 
support satisfaction scores

Abbreviations: CD-RISC-10 10-item Connor-Davidson Resilience Scale, SCS Self-compassion scale, SD Standard derivation, SPOS8 8-item Survey of Perceived 
Organizational Support, SSQ6-S Social Support Questionnaire Short form - Satisfaction with social support perceived

Psychological scores 3 months 12 months p

Mean ± SD N Mean ± SD N

Resilience (CD‑RISC‑10; 0–40) 27.49 ± 6.16 392 27.45 ± 6.16 390 0.91

Satisfaction of social support (SSQ6‑S; 6–36) 28.79 ± 6.20 389 29.17 ± 6.01 380 0.07

Perceived organizational support (SPOS8; 0–48) 22.76 ± 11.42 391 23.47 ± 11.77 379 0.12

Self‑compassion (SCS; 3–21) 12.10 ± 3.64 391 12.73 ± 3.61 378 <.0001

Fig. 1 Evolution of mental distress at 3 and 12 months after the onset of COVID‑19 pandemic (3- & 12-month surveys responders n = 394). Notes: 
Presence of burnout is defined as feeling emotional exhaustion or depersonalization at least weekly on MBI‑2. Presence of PTSD, anxiety, and 
depressive symptoms are defined as PCL‑5 ≥ 31, HADS‑A ≥ 11, and HADS‑D ≥ 11, respectively. Any mental health symptoms are defined as having 
one or more symptoms of PTSD, anxiety, or depression. Abbreviations: MBI‑2, Maslach Burnout Inventory; PTSD, Posttraumatic stress disorder; HADS, 
Hospital Anxiety and Depression Scale; PCL‑5, Posttraumatic Stress Disorder Checklist for DSM‑5
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Table 3 Adjusted odds ratios, 95% confidence interval and p‑values from multivariable logistic regression model for burnout 
symptoms measured at 12‑month among healthcare workers (12-month survey responders, n = 336; 74 missings) 

ORs are presented for an increase of one standard deviation (SD) for continuous variables (resilience; SD = 5.73, social support; SD = 5.69, and perceived organizational 
support; SD = 11.53). Type of employment and work environment were considered in the stepwise but not selected. The final model is therefore the one above

Abbreviations: CI Confidence intervals, OR Odds ratio, PPE Personal protective equipment

Variables OR 95% CI p

Independent Resilience 0.66 0.50 0.87 0.003

Social support 0.71 0.54 0.93 0.01

Workload 0.13

  [35–44] h vs ≤ 34 h 1.65 0.89 3.06 0.11

  [45–54] h vs ≤ 34 h 1.82 0.81 4.10 0.15

  [55–64] h vs ≤ 34 h 3.67 0.86 15.66 0.08

  ≥ 65 h vs ≤ 34 h 4.82 1.11 20.95 0.04

Perceived organizational support 0.66 0.51 0.85 0.001

Access to simulation based education (yes vs no) 0.89 0.52 1.51 0.66

Access to mental health help (yes vs no) 0.74 0.25 2.18 0.58

Access to PPE 0.39

 Sometimes vs Never or rarely 7.01 0.56 88.16 0.13

 Often vs Never or rarely 4.69 0.69 31.91 0.11

 Always vs Never or rarely 3.79 0.58 24.78 0.16

PPE perception of security 0.29

 Pretty safe vs Totally safe 1.60 0.85 3.02 0.15

 Rather or totally in danger vs Totally safe 1.98 0.66 5.93 0.23

Adjustment Psychiatric antecedent (yes vs no) 1.82 1.06 3.15 0.03

Table 4 Adjusted coefficient, 95% confidence interval and p‑values from multivariable linear regression model for posttraumatic stress 
symptoms measured at 12‑month among healthcare workers (12-month survey responders, n = 343; 67 missings) 

Regression coefficients are presented for an increase of one standard deviation (SD) for continuous variables (resilience; SD = 6.09, social support; SD = 5.93, perceived 
organizational support; SD = 11.65). 12-month responders had a mean score of 15.28 ± 12.04 on the PCL-5 scale, n = 397. Type of employment and sex were 
considered in the stepwise but not selected. The final model is therefore the one above

Abbreviations: CI Confidence intervals, PPE Personal protective equipment, PCL-5 Posttraumatic Stress Disorder Checklist for DSM-5

Variables Coefficient 95% CI p

Independent Resilience −0.29 −0.45 −0.12 0.0007

Social support −0.26 −0.42 −0.10 0.001

Workload 0.50

  [35–44] h vs ≤ 34 h −0.25 −0.62 0.12 0.19

  [45–54] h vs ≤ 34 h 0.03 −0.45 0.52 0.89

  [55–64] h vs ≤ 34 h 0.08 −0.74 0.89 0.85

  ≥ 65 h vs ≤ 34 h 0.02 −0.78 0.83 0.95

Perceived organizational support −0.06 −0.21 0.10 0.48

Access to simulation based education (yes vs no) −0.03 −0.36 0.29 0.83

Access to mental health help (yes vs no) 0.30 −0.34 0.95 0.35

Access to PPE 0.21

 Sometimes vs Never or rarely 0.37 −1.01 1.75 0.60

 Often vs Never or rarely −0.43 −1.49 0.62 0.42

 Always vs Never or rarely −0.57 −1.59 0.46 0.28

PPE perception of security 0.0008

 Pretty safe vs Totally safe 0.25 −0.14 0.63 0.21

 Rather or totally in danger vs Totally safe 1.21 0.57 1.85 0.0002

Adjustement Psychiatric antecedent (yes vs no) 0.47 0.14 0.79 0.005
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Table 5 Adjusted coefficient, 95% confidence interval and p‑values from multivariable linear regression model for anxiety symptoms 
measured at 12‑month among healthcare workers (12-month survey responders, n = 341; 69 missings) 

Regression coefficients are presented for an increase of one standard deviation (SD) for continuous variables (resilience; SD = 6.09, social support; SD = 5.93, perceived 
organizational support; SD = 11.65). 12-month responders had a mean score of 7.32 ± 3.88 on the anxiety subscale of the HADS, n = 398

Abbreviations: CI Confidence intervals, HADS Hospital Anxiety and Depression Scale, PPE Personal protective equipment

Variables Coefficient 95% CI p

Independent Resilience −1.35 −1.77 −0.94 <.0001

Social support −0.68 −1.08 −0.28 0.0009

Workload 0.26

  [35–44] h vs ≤ 34 h −0.03 −0.97 0.91 0.95

  [45–54] h vs ≤ 34 h 0.67 −0.55 1.89 0.28

  [55–64] h vs ≤ 34 h 0.58 −1.46 2.62 0.58

  ≥ 65 h vs ≤ 34 h 1.91 −0.18 4.00 0.07

Perceived organizational support −0.09 −0.49 0.30 0.64

Access to simulation based education (yes vs no) 0.33 −0.51 1.18 0.44

Access to mental health help (yes vs no) 0.34 −1.28 1.97 0.68

Access to PPE 0.52

 Sometimes vs Never or rarely 2.07 −1.41 5.54 0.24

 Often vs Never or rarely 0.75 −1.91 3.40 0.58

 Always vs Never or rarely 0.39 −2.19 2.97 0.77

PPE perception of security 0.054

 Pretty safe vs Totally safe 0.36 −0.60 1.32 0.46

 Rather or totally in danger vs Totally safe 1.93 0.33 3.53 0.02

Adjustment Intensive care of emergency work (yes vs no) 1.28 0.23 2.33 0.02

Psychiatric antecedent (yes vs no) 1.16 0.34 1.97 0.006

Table 6 Adjusted coefficient, 95% confidence interval and p‑values from multivariable linear regression model for depression 
symptoms measured at 12‑month among healthcare workers (12-month survey responders, n = 341; 69 missings) 

Regression coefficients are presented for an increase of one standard deviation (SD) for continuous variables (resilience: SD = 6.09, social support: SD = 5.93, perceived 
organizational support: SD = 11.65). 12-month responders had a mean score of 4.69 ± 3.45 on the depression subscale of the HADS, n = 396. Psychiatric history was 
considered in the stepwise but not selected. The final model is therefore the one above

Abbreviations: CI Confidence intervals, HADS Hospital Anxiety and Depression Scale, PPE Personal protective equipment

Variables Coefficient 95% CI p

Independent Resilience −1.11 −1.43 −0.78 <.0001

Social support −0.91 −1.23 −0.59 <.0001

Workload 0.06

  [35–44] h vs ≤ 34 h −0.26 −1.03 0.50 0.50

  [45–54] h vs ≤ 34 h 0.66 −0.33 1.65 0.19

  [55–64] h vs ≤ 34 h 0.03 −1.63 1.69 0.97

  ≥ 65 h vs ≤ 34 h 1.62 −0.01 3.26 0.052

Perceived organizational support −0.29 −0.61 0.02 0.07

Access to simulation based education (yes vs no) −0.23 −0.90 0.43 0.49

Access to mental health help (yes vs no) 0.60 −0.71 1.91 0.37

Access to PPE 0.11

 Sometimes vs Never or rarely 1.86 −0.96 4.68 0.20

 Often vs Never or rarely −0.44 −2.58 1.71 0.69

 Always vs Never or rarely −0.63 −2.73 1.46 0.55

PPE perception of security 0.33

 Pretty safe vs Totally safe 0.38 −0.40 1.16 0.34

 Rather or totally in danger vs Totally safe 0.97 −0.32 2.26 0.14
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[− 0.45, − 0.12], p = 0.0007; Est = −0.26, 95% CI [−0.42, 
−0.10], p = 0.001), anxiety (Est = −1.35, 95% CI [−1.77, 
−0.94], p < 0.0001; Est = −0.68, 95% CI [−1.08, −0.28], 
p = 0.0009), and depressive symptoms (Est = −1.11, 95% 
CI [−1.43, −0.78], p < 0.0001; Est = −0.91, 95% CI [−1.23, 
−0.59], p < 0.0001). The security perception of being 
“rather or totally at danger” using PPE was significantly 
associated with increased PTSD symptoms (Est = 1.21, 
95% CI [0.57, 1.85], p = 0.0002) when compared with the 
perception of being “totally safe”. A prior history of psy-
chiatric disorder was significantly associated with more 
PTSD (Est = 0.47, 95% CI [0.14, 0.79], p = 0.005) and anx-
iety symptoms (Est = 1.16, 95% CI [0.34, 1.97], p = 0.006).

We examined if the factors found in the 12-month mul-
tivariable regression models were the same as those pre-
viously identified at three months [2]. Table  7 compares 
factors significantly associated with burnout and symp-
toms of PTSD, anxiety, and depression 3 and 12 months 
after the pandemic onset. Higher resilience was associated 
with lower odds of burnout and lower symptoms of PTSD, 
anxiety, and depression at both time points. Social support 
generally remained associated with psychopathologies 
across time and emerged as a new protective factor against 
burnout at the 12-month time point. Higher perceived 
organizational support was associated with lower odds of 
burnout and lower symptoms of other psychopathologies 

at three months, but was only linked with burnout at 
12 months. PPE perception of security remained associ-
ated with PTSD symptoms at both time points.

We added the variable self-compassion to our 
12-month models in an exploratory analysis. On top 
of the other factors included in the model, self-com-
passion was significantly negatively associated with 
PTSD (Est = −0.21, 95% CI [−0.38, −0.04], p = 0.02) 
and depressive symptoms (Est = −0.36, 95% CI [−0.71, 
−0.01], p = 0.04) one year after the pandemic onset. Self-
compassion was not associated with burnout or anxiety 
measured at 12 months. Complete information for this 
exploratory analysis may be found in Tables S2 to S5 of 
supplementary material.

Discussion
This study is among the first to assess the one-year 
evolution of psychological health and its contributing 
or protective factors in healthcare workers facing the 
COVID-19 pandemic. A year after the pandemic onset, 
healthcare workers’ mental health did not deteriorate 
further. Indeed, burnout and anxiety were stable, while 
PTSD and depression significantly decreased. Even if the 
global rate of burnout was stable, it did not reflect solely 
a chronic illness in specific participants. Indeed, an equal 
number had their burnout resolved, and another had 

Table 7 Summary table comparing factors significantly associated with burnout status, posttraumatic stress disorder, anxiety and 
depression symptoms among healthcare workers at 3 and 12 months after the COVID‑19 pandemic onset (3-month survey responders 
column, extracted from the original article published on Front Psychiatry [2] and 12-month survey responders) 

Abbreviations: N Not significant, PPE Personal protective equipment, PTSD posttraumatic stress disorder, Y Yes (statistically significant p < 0.05), – adjustment variable 
not selected in the stepwise procedure (p ≥ 0.02)

Dependent variables

Burnout PTSD Anxiety Depression

3 12 3 12 3 12 3 12

Independent variables Resilience Y Y Y Y Y Y Y Y

Social support N Y Y Y Y Y Y Y

Workload N N N N N N N N

Perceived organizational support Y Y Y N Y N Y N

Access to simulation based education N N N N N N N N

Access to mental health help N N N N N N N N

Access to PPE N N N N N N N N

PPE perception of security N N Y Y N N N N

Adjustment variables Type of employment – N Y N – – Y –

Intensive care or emergency work – – – – – Y – –

Direct COVID care – – – – – – – –

Reassignment – – – – – – Y –

Participant’s COVID status – – – – – – – –

Sex – – – N – – – –

Work environment – N – – Y – – –

Psychiatric antecedents – Y Y Y Y Y Y N
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new onset. Resilience and perceived organizational sup-
port were persistent protective factors against burnout at 
12 months, while social support and resilience were con-
stant factors over time for psychopathological outcomes. 
Compared to the 3-month time point, self-compassion 
emerged as a protective factor against PTSD and depres-
sion at 12 months.

Because the epidemiological situation related to the 
COVID-19 pandemic fluctuates significantly, it is rel-
evant to compare the epidemiology at the time of the two 
surveys. In June 2020, when the first survey was adminis-
tered, the peak of the first wave of COVID-19 in Quebec 
had just been passed, with 7630 active cases during the 
month. At the time of the second survey, in March 2021, 
Quebec had again just passed the peak of a wave, the 
second wave this time, with a total of 10,343 active cases 
during the month. In terms of hospitalizations, the data 
are similar between the two surveys, with slightly more 
hospitalizations at the time of the 12-month survey than 
at that of the 3-month survey, with 579 hospitalizations 
in June 2020 and 1178 in March 2021 [35].

While very encouraging, the global stability and, in 
some disorders, a reduction of mental health adverse 
outcomes for healthcare workers is relatively surprising, 
given that the pandemic is still ongoing. Various hypoth-
eses may help understand this finding. First, healthcare 
workers may have gradually grown accustomed to the 
pandemic conditions due to its prolonged nature. This 
concept is known as habituation and has been described 
in the general population and healthcare workers in the 
COVID-19 context [36–39]. Secondly, systemic desen-
sitization may help explain the decrease in PTSD symp-
toms. In this case, repetitive exposures to the stressor 
COVID-19 may eventually reduce fear or lead to decon-
ditioning. Repetitive exposure will gradually associate 
the stressful event with better working conditions and 
a more confident and reassuring context to move away 
from the pathological anxious reaction present in PTSD 
[40, 41]. Finally, the development of the COVID-19 vac-
cine offered substantial hope for the end of this health 
crisis [42], and hope is a contributing factor in the recov-
ery from mental health illness [43, 44]. In addition, the 
vaccine represents protection from the virus, helping 
healthcare workers feel safer while performing their 
duties. This may explain the reduction of PTSD symp-
toms at the 12-month survey, as workers may have felt 
less threatened in their physical integrity. We note that 
the Quebec vaccination campaign was already under-
way at the 12-month survey, and approximately 50,000 
healthcare workers had received a first dose at that 
point [45]. Since resilience and perceived organizational 
support remained stable over time, these are probably 
not the driver of the reduction in PTSD or depressive 

symptoms. Self-compassion did increase over time and 
was significantly associated with lower odds of PTSD 
and depressive symptoms, the two psychopathologies 
with improvement over time. This is in line with a meta-
analysis that identified a large negative effect size of an 
increase in self-compassion on the decrease in psycho-
pathologies [46]. Also, it is interesting to note the stability 
in the symptoms of burnout compared to the reduction 
in symptoms of certain mental disorders, including 
depression. This could be explained by the purely profes-
sional roots of burnout, as opposed to the more global 
bio-psycho-social roots of depression, and COVID-19 
being an ongoing active workplace-related stressor [47, 
48]. This different evolution also reinforces the idea that 
burnout and depression remain two distinct entities, 
even though they may overlap.

To our knowledge, only a few studies have verified 
more than once the psychological symptoms of health-
care workers during this pandemic, and those were pri-
marily performed in the first weeks or months of the 
pandemic [49–62]. As a result, the currently available lit-
erature does not allow us to make proper comparisons. 
Nevertheless, Ercolani et  al. [61], compared the preva-
lence of burnout at the beginning of the pandemic and 
one year later, in a similar way to our study. Although 
the population differed from ours, focusing on health-
care workers in palliative care, the symptoms of burnout, 
while much lower than the levels found in our popula-
tion, were similar between the two time points (22.0% vs 
24.1%, p = 0.666). On the contrary, Lasalvia et al. [63] also 
verified the evolution of mental health symptoms one 
year after the pandemic, but their results diverged from 
ours. Indeed, they determined that all the mental health 
disorders studied (burnout, anxiety, and depression) had 
increased between the beginning of the pandemic and 
12 months later, except PTSD, which was stable. None 
of these outcomes have increased in our study, and some 
were stable or decreased over time. Our results seem to 
agree better with those of Chew et al., who found reduced 
stress levels three months after the pandemic compared 
to the beginning of the pandemic [49]. Although we have 
not verified healthcare workers’ perceived stress, our 
results showed stability in anxiety symptoms and a sig-
nificant decrease in symptoms of PTSD. Teo et  al. [56] 
observed an increase in burnout each month following 
the pandemic from March 2020 (3-month) to August 
2020 (8-month), which contrasts with the stability we 
observed. Those investigators determined that anxiety 
remained unchanged over time, which is more consist-
ent with our study. In another contrast with our findings, 
Lopez Steinmetz et al. [51] observed a greater proportion 
of healthcare workers with symptoms of depression, anx-
iety, or any mental disorder, from the first to the fourth 
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month into the pandemic. We note that the different 
observations across studies may be attributed to the vari-
ous locations and COVID-19-related circumstances (dis-
tinct COVID-19 incidence, pressures on the health care 
system, economic factors, etc.) in these locations.

The second objective of our study was to verify if the 
associations of factors with psychological distress three 
months after COVID-19 onset persisted a year after 
the start of the pandemic [2]. We found that perceived 
organizational support remained an important protective 
factor against burnout but lost significance for the three 
psychopathologies. This could indicate that perceived 
organizational support significantly impacted PTSD, 
anxiety, and depression at the beginning of the pandemic 
(3 months) [2, 64–66], especially with the important per-
turbation that occurred at the organizational level but 
had a lesser impact as the pandemic progressed. Social 
support offers durable protection in time for these three 
psychopathologies, as it appeared at three and 12 months. 
Social support did not appear as a protective factor 
against burnout at three months, in contrast to its sig-
nificant effect at 12 months. We hypothesize that in the 
early months of the pandemic (at the 3-month survey), 
perceived organizational support and/or resilience have a 
heightened importance for burnout. Once the pandemic 
persists for a longer period of time (12-month survey), 
social support becomes factor of importance in burnout 
alongside perception of organizational support and resil-
ience. Resilience was a stable protective factor over time 
for all outcomes. PPE perception of security manifested 
across time for PTSD. Considering that PTSD could arise 
from the fear for one’s safety [67], being confident about 
the protection used against the virus is relevant. Finally, 
a year after the pandemic onset, psychiatric anteced-
ents continued to be associated with PTSD and anxiety 
at 12 months. Given that the pandemic is still ongoing, 
it will be necessary to continue monitoring healthcare 
workers’ psychological symptoms. Following the end of 
the health crisis, the persistence of symptoms should be 
kept under surveillance. The results of this study allow us 
to hypothesize that burnout may still be a burden while 
psychological suffering could alleviate with time. Also, 
this study identified several protective factors that per-
sisted between three and 12 months after the beginning 
of the pandemic. It would be relevant to verify whether 
an intervention that aims to increase resilience or per-
ceived organizational support would impact burnout 
while those focusing on social support and self-compas-
sion would reduce PTSD or depressive symptoms.

Our study has limitations, as previously published [2]. 
We could not establish a temporal link between the fac-
tors and outcomes, given that they were measured at 
the same time [68]. The web-based aspect of the study 

might have caused a volunteer and selection bias [69]. 
Additionally, because this study presented the evolu-
tion of burnout and psychopathologies over time, and 
that we obtained a lower response rate for the 12-month 
survey than the one at three months, this resulted in 
a smaller sample size. Although this sample size pro-
vided sufficient power for our primary objective, it may 
not have been adequate for secondary or exploratory 
objectives. Nevertheless, the results for several sec-
ondary endpoints were significant. Also, we are aware 
of the inherent limitation of the PCL-5 scale, which 
assesses recognized symptoms of PTSD but does not 
determine the presence of a qualifying traumatic event. 
Despite continuing debate, as presented in the work of 
North et al. [70], some current literature since the onset 
of the COVID-19 pandemic recognizes the pandemic 
as a traumatic event for healthcare workers [71–73]. 
Because of this appreciation of the traumatic aspect of 
the pandemic, the terminology of PTSD symptomatol-
ogy related to the use of the PCL-5 scale was used in this 
work. Finally, we note that our population is predomi-
nantly female between 30 and 50 years of age. However, 
despite this overrepresentation of women in our study 
and middle-aged participants, it should be noted that 
the population is, in fact, representative of the local 
healthcare worker population, which has been identified 
as 82% female with a young age average, according to a 
recent Quebec government survey [74].

Conclusions
In conclusion, this study presents encouraging results for 
healthcare workers facing COVID-19, with mental health 
symptoms either stabilizing (for burnout and anxiety) or 
decreasing (for PTSD, depression, and any mental disor-
ders) between three and 12 months after the onset of the 
pandemic. We also documented how different protec-
tive factors are associated with these mental health out-
comes over time. Resilience and perceived organizational 
support remained the predominant protective factors at 
12 months against burnout, whereas social support and 
resilience were persistent factors over time against psy-
chopathological outcomes. Self-compassion emerged as 
an influential protective factor against PTSD and depres-
sion. Though our data is based on a convenience sam-
ple and may not be generalizable beyond Quebec, these 
findings could guide the development of other research 
projects regarding the psychological and occupational 
health of workers facing a major stressor in other location 
or settings. Our results seem to indicate that perceived 
organizational support goes beyond workload or access 
to mental help, and is different from social support. A 
thorough understanding of the distinction between these 
concepts and their specific impacts is a key to the success 
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of future organizational initiatives. Finally, our study rein-
forces the notion of shared responsibility between individ-
ual, organizational and societal contributions regarding 
organizational and psychological health when facing a 
major stressor such as the COVID-19 pandemic [75, 76].
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