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Abstract
Objectives  We sought to describe the course and correlates of psychological distress in frontline healthcare workers (FHCWs) 
during the COVID-19 pandemic in New York City (NYC).
Methods  A prospective cohort study of FHCWs at the Mount Sinai Hospital was conducted during the initial 2020 surge 
(T1) and 7 months later (T2). Psychological distress [i.e., positive screen for pandemic-related post-traumatic stress dis-
order (PTSD), major depressive disorder (MDD), and/or generalized anxiety disorder (GAD)], occupational and personal 
exposures to COVID-19, coping strategies, and psychosocial characteristics were assessed. Four courses of psychological 
distress response were identified: no/minimal, remitted, persistent, and new-onset. Multinomial logistic regression and rela-
tive importance analyses were conducted to identify factors associated with courses of distress.
Results  Of 786 FHCWs, 126 (16.0%) FHCWs had persistent distress; 150 (19.1%) remitted distress; 35 (4.5%) new-onset 
distress; and 475 (60.4%) no/minimal distress. Relative to FHCWs with no/minimal distress, those with persistent distress 
reported greater relationship worries [19.8% relative variance explained (RVE)], pre-pandemic burnout (18.7% RVE), lower 
dispositional optimism (9.8% RVE), less emotional support (8.6% RVE), and feeling less valued by hospital leadership (8.4% 
RVE). Relative to FHCWs with remitted symptoms, those with persistent distress reported less emotional support (29.7% 
RVE), fewer years in practice (28.3% RVE), and psychiatric history (23.6% RVE).
Conclusions  One-fifth of FHCWs in our study experienced psychological distress 7 months following the COVID-19 surge 
in NYC. Pandemic-related worries, pre-pandemic burnout, emotional support, and feeling valued by leaders were linked 
to persistent distress. Implications for prevention, treatment, and organizational efforts to mitigate distress in FHCWs are 
discussed.
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Introduction

The COVID-19 pandemic has placed a significant strain 
on frontline healthcare workers (FHCWs), especially those 
who cared for COVID patients during the initial pandemic 
surges (Dong et al. 2020). While FHCWs exhibit consider-
able resilience (Alahdab et al. 2020; Cai et al. 2020; Pec-
coralo et al. 2021; Tabakakis et al. 2019), they may also be 
particularly vulnerable to adverse mental health effects of 
the pandemic, given the intensity and prolonged nature of 
their occupational exposures. Psychological consequences 
of disasters on medical responders commonly include 
depression and posttraumatic stress disorder (PTSD) (Nau-
shad et al. 2019), and in some instances, symptoms may 
persist for years beyond the event (Wu et al. 2009).

During the COVID-19 pandemic, prevalence of psy-
chological distress, including generalized anxiety disorder 
(GAD) and major depressive disorder (MDD), in FHCWs 
working in NYC during the surge, was alarmingly high 
(Feingold et al. 2021; Schwartz et al. 2021; Shechter et al. 
2020; Forrest et al. 2021). We previously reported that 
nearly 40% of FHCWs experienced significant MDD, 
GAD, and/or PTSD symptoms (Feingold et  al. 2021), 
while others found that 1 in 5 resident physicians con-
templated suicide or self-harm in the wake of the initial 
COVID-19 surge (Schwartz et al. 2021). A cross-sectional 
study of 14,600 US healthcare workers found that 41% felt 
burned out, 38% experienced anxiety, and 21% reported 
sadness (Forrest et al. 2021), while FHCWs in Wuhan, 
China, experienced high rates of distress (71.5%), depres-
sion (50.4%), and anxiety (44.6%; Lai et al. 2020).

Studies of the general population and HCWs following 
various pandemics have found that certain mental health 
symptoms may persist months and even years after the 
acute stage of the crisis (O'Connor et al. 2020; Wang et al. 
2020; Sasaki et al. 2021; Feder et al. 2016; Paladino et al. 
2017). Three longitudinal studies of the general population 
during COVID-19, from China, Belgium, and the United 
Kingdom, demonstrated relatively stable levels of anxiety 
and depression between time points, although these studies 
spanned a total survey time of 8 weeks or less (O'Connor 
et al. 2020; Wang et al. 2020). A study on the impact of 
COVID-19 on HCWs in Japan showed sustained levels 
of elevated psychological distress across an eight-month 
period (Sasaki et al. 2021).

Investigations of the psychological impact on FHCWs 
working during novel viral outbreaks, including COVID-
19, have demonstrated a number of factors associated 
with psychological distress, including greater exposure to 
infected patients, perceived lack of organizational support, 
time spent in quarantine, and younger age (Bohlken et al. 
2020; Kisely et al. 2020). In addition, studies of the mental 

health impact on medical first responders across multiple 
disasters showed that limited social support, use of mala-
daptive coping strategies, and lack of training were associ-
ated with developing psychological distress (Bohlken et al. 
2020; Cai et al. 2020).

While these studies inform our understanding of the bur-
den of mental health problems on both the general popu-
lation and FHCWs during and immediately following the 
COVID-19 pandemic surge, no known study to date has 
examined longitudinal trends in the mental health impact 
of COVID-19 on FHCWs in the US (O'Connor et al. 2020; 
Wang et al. 2020). In addition, few studies have assessed 
symptoms months later and/or the myriad of factors that 
may impact the persistence or remittance of psychological 
distress in this group.

To address this gap, we sought to describe the predomi-
nant courses of psychological distress among FHCWs during 
and following the COVID-19 pandemic surge in NYC, and 
to identify demographic, professional, coping and behavio-
ral factors, and COVID-19-related personal and work-related 
factors associated with these courses over time. Our previous 
work on the psychological impact of COVID-19 on FHCWs 
during the acute surge revealed that pre-pandemic burnout, 
history of mental illness, being high medical risk, experienc-
ing moral distress, and lower perceived support from leader-
ship were all associated with an increased likelihood of hav-
ing psychological distress (Feingold et al. 2021). The present 
study is a prospective follow-up of that cohort 7 months later 
to examine the trajectory of their psychological distress and 
the associated factors. A systematic review of resilience and 
psychological dysfunction after trauma found that among 
those exposed to potentially traumatic events, 65.7% never 
developed psychological symptoms, 20.8% recovered from 
symptoms, 10.9% had chronic symptoms, and 8.9% had 
delayed onset of mental health symptoms (Galatzer-Levy 
et al. 2018). Those who never develop symptoms and those 
who recover from symptoms might be deemed more resilient 
than the persistent and new-onset groups; however, symptom 
course may also be related to intensity of exposures. We there-
fore use terms without reference to resilience in our report: 
no/minimal (never), remitted (recovered), persistent (chronic), 
and new-onset (delayed) distress. We hypothesized similar 
prevalence of symptom courses within the 7-month follow-up 
period, and that certain factors, such as greater medical risk, 
psychiatric history, pre-pandemic burnout, maladaptive cop-
ing strategies, lower perceived social and leadership support, 
and greater COVID-19-related exposures, would be associ-
ated with persistent and new-onset psychological distress in 
FHCWs. We evaluated 2 research questions:

Research question 1: what is the prevalence of longitudi-
nal courses of mental health (GAD, MDD, PTSD) distress 
(no/minimal, persistent, remitted, new-onset)?
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Research question 2: what are the demographic, occupa-
tional, COVID-19 pandemic related, and psychosocial char-
acteristics associated with persistent (vs. no/minimal and 
remitted distress) and new-onset distress (vs. no/minimal 
distress)?

Methods

Participants and Timeline

In this prospective cohort study, FHCWs at the Mount Sinai 
Hospital (MSH), an urban tertiary care hospital in NYC, 
were asked to participate in two surveys: one during the 
initial pandemic peak from April 14, 2020 to May 11, 2020 
[time 1 (T1)] and another at 7-month follow-up [time 2 (T2)] 
from November 19, 2020 to January 11, 2021. Our initial 
aim was to conduct a survey 6 months post-surge to assess 
the long-term impact of the initial surge on our FHCWs; 
however, the T2 survey distribution was delayed briefly due 
to modifications to the IRB proposal. Both surveys were 
constructed on the Research Electronic Data Capture (RED-
Cap) platform and administered anonymously, with links 
sent via email to eligible participants. Comprehensive meth-
ods for the T1 survey are detailed elsewhere (Feingold et al. 
2021). T1 corresponded with the initial peak and downward 
slope of the pandemic curve at MSH, according to COVID-
19 inpatient census data. T2 corresponded to a secondary 
rise and plateau of the pandemic curve at MSH. Despite this 
rise in cases, there were far fewer redeployments during T2 
(2.9% compared to 36.4% during T1) and the hospital system 
was largely functioning as it had pre-pandemic with ambula-
tory services open and elective surgeries resumed. In addi-
tion, to distinguish any new stressors that might influence 
persistent or new symptoms, we added additional questions 
to address current COVID-19- and work-related factors and 
their impact on symptoms (Supplemental Table 1).

We attempted to contact the entire T1 sample via email 
at T2 for follow-up assessment. For each survey, partici-
pants self-generated a six-digit alphanumeric research code 
from the same five prompts eliciting letters or digits from 
unchanging personal historical facts (e.g., first letter of 
mother’s maiden name). This was designed to enable an 
approximate deterministic data linkage method to link T1 
and T2 surveys while preserving anonymity (Dusetzina et al. 
2014). A T2 survey was matched to a T1 survey if (1) the 
self-generated research codes were an exact match (n = 574) 
or (2) the self-generated research codes were within one 
generalized Levenshtein edit distance (the minimal possi-
bly weighted number of insertions, deletions, or substitu-
tions need to transform one string into another; evaluated 
using the “agrep” function in R) (Levenshtein 1966) and 
the surveys matched on at least 4 out of 5 of the following 

demographic variables: age category, gender, profession, 
department, and years in practice.

The eligible study population for both surveys included 
HCWs directly involved in the care of patients infected with 
COVID-19 at T1 as a result of their standard scope of prac-
tice or redeployment assignment within the study period 
(Feingold et al. 2021). The sample included attending-level 
physicians, residents, and clinical fellows from several 
departments, patient-facing nurses and nurse practition-
ers, physician assistants, chaplains, clinical psychologists, 
social workers, and dietitians. Participants were excluded 
if email invitations went undelivered to addresses on file 
(no longer working at MSH). At T2, eligible participants 
were given the opportunity to receive electronic products 
via raffle by completing a separate unlinked form following 
completion of the T2 survey. This study was approved by the 
Institutional Review Board at the Icahn School of Medicine 
at Mount Sinai.

Study instruments

Survey items assessed at T1 and T2 are described in Sup-
plemental Table 1. The T1 survey assessed demographics, 
professional characteristics, COVID-19-associated personal 
and occupational exposures, coping and restorative behav-
iors, and psychosocial characteristics, pre-pandemic (West 
et al. 2009, 2012), and current psychological symptoms. 
The T2 survey included items assessing post-acute personal, 
occupational, and COVID-19-related exposures, other psy-
chological distress symptoms, as well as race/ethnicity (not 
assessed in T1).

Outcome measures

Psychological Distress. Psychological distress was defined 
as screening positive on at least one of the three psycho-
logical symptom measures administered on our surveys, 
including COVID-19-related posttraumatic stress disorder 
(C19-PTSD), major depressive disorder (MDD), and gen-
eralized anxiety disorder (GAD). Positive screens on these 
disorders were combined, as scores on the prevalence of 
positive screens overlapped substantially, scores on scales 
used to assess them loaded strongly on a single factor, and 
because doing so increased statistical power in analyses of 
less prevalent symptom courses (e.g., new-onset distress).

Symptoms of C19-PTSD were assessed using the 4-item 
PTSD Checklist for DSM-5 (PCL4-5) (Geier et al. 2020) at 
T1 and the full, 20-item PTSD Checklist for DSM-5 (PCL-5) 
at T2 (Weathers et al. 2013) to obtain a more comprehensive 
assessment of PTSD symptoms, and both were modified to 
assess COVID-19 pandemic-related exposure. A score of ≥ 8 
on the PCL4-5 at T1 was considered a positive screen (Geier 
et al. 2020); a score ≥ 33 on the PCL-5 at T2 was considered 
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a positive screen (Weathers et al. 2013); and both were cali-
brated against the gold-standard CAPS-5 assessment of 
PTSD diagnosis (Geier et al. 2020). In the current sample, 
internal consistency of PCL items was good to excellent 
(T1α = 0.82, T2α = 0.95).

MDD symptoms were assessed using the 8-item Patient 
Health Questionnaire-8 (PHQ-8) (Shin et  al. 2019). A 
score ≥ 10 on the PHQ-8 was considered a positive screen, 
which correctly classified 96.5% of individuals with MDD 
and related disorders in a validation study (Shin et al. 2019). 
In the current sample, internal consistency of PHQ-8 items 
was good to excellent (T1α = 0.86, T2α = 0.90).

GAD symptoms were assessed using the 7-item Gener-
alized Anxiety Disorder-7 (GAD-7) questionnaire (Spitzer 
et al. 2006). A score ≥ 10 was considered a positive screen, 
which has a sensitivity of 0.89 and specificity of 0.82 in 
diagnosing GAD (Spitzer et al. 2006). In the current sam-
ple, internal consistency of GAD-7 items was excellent 
(T1α = 0.91, T2α = 0.91).

Data analysis

To evaluate the representativeness of our sample, we com-
pared demographic and occupational characteristics of 
respondents in T2 to both non-completers of the T2 survey 
from the T1 survey, as well as to our institution’s human 
resources database of HCWs from major occupational 
groups in the study sample (e.g., residents/fellows, RNs, 
attending physicians) using Chi-square analyses.

To evaluate Research Question 1, we computed the preva-
lence of positive screens for psychological distress at both 
time points. Four groups were then created based on pres-
ence/absence of mental health symptoms at T1 and/or T2: 
No/minimal distress: negative screens for distress T1 and T2; 
Remitted distress: positive screen for distress at T1 but not 
T2; Persistent distress: positive screen for distress at T1 and 
T2; and New-onset distress: negative screen for distress at 
T1 and positive screen for distress at T2. Exploratory factor 
analyses were conducted to generate factor scores (0 = mean, 
1 = SD) of measures of acute (T1) and post-acute (T2) 
COVID-related stressors as well as acute (T1) infection-, 
family-, and work-related concerns, protective psychosocial 
characteristics, work-related inspiration, and feeling valued/
supported at work (Supplemental Table 1).

To evaluate Research Question 2, we began with a Chi-
square analyses and analyses of variance with Bonferroni-
corrected pairwise contrasts to determine bivariate-level 
group differences in sample characteristics. We then con-
ducted a multinomial logistic regression analysis with 
backward elimination to identify factors associated with 
persistent and new-onset distress relative to no/low distress 
and remitted distress variables (including only those fac-
tors associated with distress group in bivariate analyses 

at the p < 0.05 level). To identify T1 variables associated 
with symptomatic distress at T2, analyses focused on pre-
dictors of persistent and new-onset distress. Planned post 
hoc analyses of multi-indicator variables (e.g., COVID-19 
stressors) were conducted to identify component variables 
that were associated with persistent and new-onset dis-
tress. Finally, we conducted relative importance analyses 
(Tonidandel and LeBreton 2009) to identify the relative 
proportion of variance in persistent and new-onset distress 
that was explained by each of the significant independent 
variables identified in the multinomial analyses. Missing 
data were multiply imputed prior to analysis using chained 
equations (Azur et al. 2011). All analyses were conducted 
using IBM SPSS Statistics for Windows, Version 27.0. 
IBM Corp. Released 2020 (Armonk, NY); and the R sta-
tistical software package relaimpo was used to conduct the 
relative importance analysis (Groemping 2006).

Results

Of the 6,026 recruited FHCWs, 3,360 completed the T1 
survey (55.8%), of which 2,579 (76.8%) endorsed front-
line responsibilities; median completion date = 04/21/20; 
and range = 04/14/20–05/11/20 (T1 sample character-
istics detailed in Feingold et al. 2021). A total of 786 
(30.5%) FHCWs who completed the T1 assessment com-
pleted the T2 follow-up assessment (median completion 
date = 12/6/20; range = 11/19/20–1/10/21). Distributions 
of age, sex, profession, marital and parental status, leader-
ship and redeployment status, and pre-pandemic psychi-
atric history between T2 completers and non-completers 
did not differ (all χ2 < 1.32, all p’s > 0.20). Comparison of 
gender and race/ethnicity distributions in major occupa-
tional groups in the study sample (e.g., residents/fellows, 
RNs, attending physicians) did not differ relative to those 
observed in Mount Sinai Hospital human resources data 
(all p’s > 0.10).

Research question 1: prevalence of longitudinal 
courses of psychological distress

Of the 786 who completed both T1 and T2 surveys, a total 
of 475 (60.4%) FHCWs did not screen positive for distress 
at either time point; 150 (19.1%) had remitted distress; 126 
(16.0%) had persistent distress; and 35 (4.5%) had new-onset 
distress. Table 1 shows characteristics of the full sample and 
categorization according to the different courses of distress. 
The distress courses differed significantly with respect to all 
of the variables assessed, with the exception of race/ethnic-
ity and work-related inspiration.
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Table 1   Characteristics of the sample and courses of psychological distress in healthcare workers on the frontlines of the COVID-19 pandemic

Full sample
n = 786

No/low 
distress (1)
n = 475 (60.4%)

Remitted distress 
(2)
n = 150 (19.1%)

New-Onset 
distress (3)
n = 35 (4.5%)

Persistent dis-
tress (4)
n = 126 (16.0%)

Test of differ-
ence

Pairwise 
contrasts

n (%) or mean 
(SD)

n (%) or mean 
(SD)

n (%) or mean 
(SD)

n (%) or mean 
(SD)

n (%) or mean 
(SD)

Demographic and occupational characteristics
 Age 22.45***
   < 35 464 (59.0%) 254 (53.5%) 91 (60.7%) 29 (82.9%) 90 (71.4%) 3, 4 > 1, 2
   ≥ 35 322 (41.0%) 221 (46.5%) 59 (39.3%) 6 (17.1%) 36 (28.6%)

 Gender 18.73***
  Female 571 (72.6%) 320 (67.4%) 117 (78.0%) 27 (77.1%) 107 (84.9%) 4 > 1
  Male 215 (27.4%) 155 (32.6%) 33 (22.0%) 8 (22.9%) 19 (15.1%)

 Race/ethnicity 14.51 -
  White, non-

hispanic
416 (52.9%) 252 (53.1%) 79 (52.7%) 21 (60.0%) 64 (50.8%)

  Black, non-
hispanic

39 (5.0%) 22 (4.6%) 8 (5.3%) 2 (5.7%) 7 (5.6%)

  Hispanic 46 (5.9%) 29 (6.1%) 11 (7.3%) 4 (11.4%) 2 (1.6%)
  Other, mixed 

race
30 (3.8%) 19 (4.0%) 6 (4.0%) 2 (5.7%) 3 (2.4%)

  Prefer not to 
say

54 (6.9%) 34 (7.2%) 8 (5.3%) 0 (0%) 12 (9.5%)

 Relationship Status 18.36***
  Single/

divorced/
widowed

217 (27.6%) 108 (22.7%) 46 (30.7%) 11 (31.4%) 52 (41.3%) 4 > 1

  Married/part-
nered

569 (72.4%) 367 (77.3%) 104 (69.3%) 24 (68.6%) 74 (58.7%)

 Living with 
children

235 (29.9%) 169 (35.6%) 36 (24.0%) 6 (17.1%) 24 (19.0%) 19.60*** 1 > 4

 Profession 55.99***
  Registered 

nurse
267 (34.0%) 117 (24.6%) 66 (44.0%) 19 (54.3%) 65 (51.6%) 2, 3, 4 > 1

  Residents/fel-
lows

184 (23.4%) 126 (26.5%) 28 (18.7%) 8 (22.9%) 22 (17.5%) NS

  Attending 
MD/DO

183 (23.3%) 134 (28.2%) 27 (18.0%) 3 (8.6%) 19 (15.1%) 1 > 4

  PA/NP 114 (14.5%) 74 (15.6%) 24 (16.0%) 4 (11.4%) 12 (9.5%) NS
  Other 38 (4.8%) 24 (5.1%) 5 (3.3%) 1 (2.9%) 8 (6.3%) NS

 Years in prac-
tice

8.3 (8.6) 9.1 (9.3) 8.4 (8.8) 4.8 (5.2) 6.0 (4.9) 6.44*** 1 > 3, 4

 History of 
psychiatric 
disorder

160 (20.4%) 86 (18.1%) 23 (15.3%) 10 (28.6%) 41 (32.5%) 16.81** 4 > 1, 2

 Past-year 
burnout

303 (38.6%) 118 (24.9%) 78 (52.0%) 20 (57.1%) 87 (69.0%) 103.30*** 4 > 2 > 1

COVID-19 pandemic-related factors
 Perceived pre-

paredness
2.8 (1.1) 3.0 (1.0) 2.6 (1.2) 2.5 (1.1) 2.5 (1.2) 9.52*** 1 > 2,4

 Acute surge 
stressors

0.0 (1.0)  − 0.2 (0.9) 0.2 (0.9) 0.2 (1.2) 0.6 (1.0) 29.68*** 4, 3 > 2 > 1

 Infection-
related 
concerns

0.0 (1.0)  − 0.2 (1.0) 0.0 (1.0) 0.1 (1.0) 0.2 (1.0) 6.22*** 4 > 1
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Research question 2: factors associated 
with symptomatic persistent and new‑onset distress

Persistent distress vs. no/minimal distress

Table 2 shows results of multinomial logistic regression 
analyses of factors associated with persistent distress. Rela-
tive to the no/minimal distress group, the persistent distress 
group was more likely to be female, has a history of a psy-
chiatric disorder, and reports pre-pandemic burnout; they 
also reported greater severity of post-acute stressors and 
infection-related, family-related, and work-related concerns 
during T1. The persistent distress group scored lower on 
measures of protective psychosocial characteristics, reported 
feeling less valued/supported at work and less social support, 

while being also being more likely to utilize avoidant coping 
strategies. Our planned post hoc analyses revealed that sev-
eral acute and post-acute variables, including worries, cop-
ing behaviors, feelings of value and support, having to make 
difficult decisions, and personal medical risk were associated 
with more persistent distress when compared with the no/
low symptoms group (Table 3).

A relative importance analysis indicated that greater 
worries about the effect of the pandemic on personal rela-
tionships [19.8% relative variance explained (RVE)], pre-
pandemic burnout (18.7% RVE), and lower dispositional 
optimism (9.8% RVE), emotional support (8.6% RVE), and 
feelings of being valued by hospital leadership (8.4% RVE) 
during the acute surge, collectively explained the majority 

Distress = psychological distress (positive screen for MDD, GAD, and PTSD symptoms)
Statistically significant association: *p < 0.05, **p < 0.01, ***p < 0.001

Table 1   (continued)

Full sample
n = 786

No/low 
distress (1)
n = 475 (60.4%)

Remitted distress 
(2)
n = 150 (19.1%)

New-Onset 
distress (3)
n = 35 (4.5%)

Persistent dis-
tress (4)
n = 126 (16.0%)

Test of differ-
ence

Pairwise 
contrasts

n (%) or mean 
(SD)

n (%) or mean 
(SD)

n (%) or mean 
(SD)

n (%) or mean 
(SD)

n (%) or mean 
(SD)

 Family-related 
concerns

0.0 (1.0)  − 0.3 (1.0) 0.3 (1.0)  − 0.1 (1.2) 0.2 (1.1) 16.94*** 2,4 > 1

 Work-related 
concerns

0.0 (1.0)  − 0.2 (0.9) 0.3 (1.0) 0.0 (1.0) 0.4 (1.0) 20.01*** 2,4 > 1

 Post-acute 
surge stress-
ors

0.0 (1.0)  − 0.2 (0.9)  − 0.1 (0.8) 0.8 (1.1) 0.6 (1.2) 28.12*** 4, 3 > 1,2

Psychosocial characteristics
 Coping self-

efficacy 
(resilience)

6.5 (1.3) 6.7 (1.3) 6.2 (1.3) 6.6 (1.3) 6.1 (1.3) 12.40*** 1 > 2, 4

Positive charac-
teristics

0 (1.0) 0.2 (0.9)  − 0.1 (1.0)  − 0.2 (1.1)  − 0.4 (1.1) 13.77*** 1 > 2, 4

 Work-related 
inspiration

0 (1.0) 0.1 (1.0)  − 0.1 (1.0)  − 0.1 (1.0)  − 0.1 (1.1) 1.63 –

 Feeling valued/
supported at 
work

0 (1.0) 0.2 (0.9)  − 0.3 (1.0)  − 0.4 (1.0)  − 0.5 (1.0) 26.72*** 1 > 2, 3, 4

 Perceived 
social support

12.3 (2.9) 12.8 (2.6) 12.2 (2.7) 11.4 (3.5) 11.1 (3.3) 13.37*** 1 > 3, 4

Restorative behaviors
 Sleep hours 6.4 (1.1) 6.6 (1.0) 6.3 (1.3) 6.6 (1.1) 6.0 (1.1) 10.79*** 1 > 2,4
 Physical exer-

cise
2.2 (1.9) 2.4 (2.0) 2.0 (1.8) 2.2 (1.9) 1.9 (1.8) 2.69* NS

Coping strategies
 Self-sufficient 

coping
1.4 (1.1) 1.6 (1.0) 1.1 (1.0) 1.2 (1.3) 1.1 (1.0) 12.33*** 1 > 2, 4

 Socially sup-
ported coping

1.0 (0.7) 0.9 (0.7) 1.2 (0.7) 0.9 (0.7) 1.0 (0.7) 6.62*** 2 > 1

 Avoidant cop-
ing

0.8 (0.6) 0.7 (0.6) 0.8 (0.6) 1.0 (0.7) 1.0 (0.7) 9.48*** 4 > 1
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of variance in the persistent distress group compared to the 
no/minimal distress trajectory group (Fig. 1).

Persistent distress vs. remitted distress

Relative to the remitted distress group, the persistent distress 
group was more likely to report having a history of a psychi-
atric disorder, fewer years in practice, greater severity of post-
acute stressors, more family-related concerns during the acute 
phase, and less social support during the acute surge. Planned 
post hoc analyses revealed that lower perception of emotional 
support and being at a higher medical risk were associated 
with persistent distress vs remitted distress (Table 3).

A relative importance analysis (Fig. 2) indicated that 
lower emotional support during the acute surge (29.7% 
RVE), fewer years of practice (28.3% RVE), and history 
of mental disorder prior to the pandemic (23.6% RVE) 
explained the majority of variance in a persistent vs. remit-
ted distress course (Fig. 2).

New‑onset distress vs. no/minimal distress

Significant predictors of new distress compared to no/
low distress included RN professional status (RRR = 3.12, 
95% CI = 1.29–7.55), fewer years in practice (RRR = 0.90, 
95% CI = 0.82–0.99), positive screen for pre-pandemic 
burnout (RRR = 2.67, 95% CI = 1.21–5.86), and greater 
severity of post-acute surge stressors (RRR = 2.21, 95% 
CI = 1.47–3.31). Post hoc analyses revealed that caring for 
patients who died from the virus at T1 and personal medical 
risk at T2 were associated with new-onset distress (Table 3).

A relative importance analysis indicated that having cared 
for patients who died (45.8% RVE), fewer years in practice 
(23.7%), pre-pandemic burnout (13.7% RVE), female gen-
der (12.1% RVE), and higher personal medical risk (4.7%) 
explained the majority of variance in new distress vs. no/
minimal distress course.

Table 2   Results of multinomial 
logistic regression model 
predicting a persistent course 
of psychological distress in 
healthcare workers on the 
frontlines of the COVID-19 
pandemic

Distress = psychological distress (positive screen for MDD, GAD, and PTSD symptoms)
RRR​ Relative Risk Reduction, RN Registered Nurse
Statistically significant association: *p < 0.05,  **p < 0.01, ***p <0.001

Persistent distress vs no/low 
distress

Persistent distress vs 
remitted distress

R2 = 0.55 R2 = 0.31

RRR (95%CI) RRR (95%CI)

Demographic and occupational characteristics
 Female gender 2.30 (1.17–4.53)* 1.93 (0.92–4.05)
 Have children 0.56 (0.27–1.15) 1.48 (0.69–3.21)
 RN vs. other profession 1.73 (0.98–3.06) 1.11 (0.61–2.00)
 History of psychiatric disorder 2.36 (1.29–4.30)** 2.85 (1.46–5.56)**
 Past-year burnout 3.95 (2.36–6.60)*** 1.62 (0.93–2.79)
 Years in practice 0.97 (0.93–1.02) 0.95 (0.91–0.99)*

COVID-19-related variables
 Acute surge stressors 1.43 (0.90–2.27) 0.89 (0.55–1.46)
 Post-acute surge stressors 1.39 (1.04–1.86)* 1.79 (1.30–2.46)***
 Infection-related concerns 1.35 (1.03–1.78)* 1.03 (0.77–1.38)
 Family-related concerns 1.54 (1.13–2.11)** 0.70 (0.50–0.98)*
 Work-related concerns 1.71 (1.27–2.29)*** 0.97 (0.71–1.31)

Psychosocial characteristics
 Positive dispositional characteristics 0.72 (0.55–0.94)* 0.97 (0.73–1.29)
 Feeling valued/supported at work 0.71 (0.54–0.93)* 0.86 (0.65–1.15)
 Perceived social support 0.89 (0.81–0.97)** 0.90 (0.82–0.99)*

Restorative behaviors
 Sleep hours 0.81 (0.64–1.04) 0.85 (0.66–1.09)

Coping strategies
 Socially supported coping 1.31 (0.89–1.93) 0.73 (0.48–1.10)
 Avoidant coping 1.72 (1.13–2.63)* 1.26 (0.81–1.97)
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Discussion

To our knowledge, this study is the first to examine pre-
dominant longitudinal courses of psychological distress in 
FHCWs following exposures related to the COVID-19 pan-
demic in the US. Our data demonstrate that approximately 
60% never developed depression, anxiety or PTSD symp-
toms, 19.1% had remitted symptoms; 16% had persistent 
symptoms; and 4.5% had new-onset symptoms. These find-
ings align with findings from a study in Italy over a one-year 
time frame with a similar follow-up response rate, showing 
a range of 40–73% without symptoms, 16–28% remitted 
symptoms, 6–24% persistent symptoms, and 5–9% new-
onset symptoms (Rossi et al. 2021). In contrast, a study 
of HCWs in Argentina found that mental health symptom 
rates increased over a 4-month time period, with depres-
sion increasing from 40 to 46% and anxiety from 53 to 63% 

(López Steinmetz et al. 2021). Differences across studies 
may in part be due to the circumstances of the pandemic 
during the time frames in each country, as well as the shorter 
time frame for the study in Argentina. Nonetheless, it is clear 
from all of these studies that there are subsets of FHCWs 
who have persistent or new-onset psychological distress 
many months after the initial COVID pandemic surge.

Relative to FHCWs with no/minimal distress, those with 
persistent distress were four times more likely to report pre-
pandemic burnout and more than twice as likely to have 
had a pre-pandemic psychiatric disorder, which is consistent 
with the aforementioned study in Argentina (López Stein-
metz et al. 2021). Those who perceived greater support from 
leadership and greater emotional support during the acute 
surge were less likely to have persistent distress symptoms 
relative to the no/minimal distress group. Moreover, FHCWs 
with fewer years in practice and those with higher personal 

Table 3   Post hoc analysis of acute and post-acute surge variables

Distress = psychological distress (positive screen for MDD, GAD, and PTSD symptoms)
RRR​ Relative Risk Ratio, 95% CI 95% confidence interval

Persistent distress vs no/low distress RRR​
(95% CI)

Acute surge variables
 Worries
  Worries about infecting colleagues 1.23 (1.01–1.53)
  Worries about the effect of the pandemic on personal relationships 1.66 (1.29–2.14)
  Worries about not being able to do enough for COVID-19 patients 1.51 (1.16–1.95)

 Coping
 Substance use 2.68 (1.13–6.3)
  Behavioral disengagement 3.02 (1.08–8.47)
  Dispositional optimism 0.73 (0.61–0.86)

 Value/support
  Felt valued by leadership 0.72 (0.55–0.95)
  Felt emotional support 0.67 (0.53–0.84)

Post-Acute Surge Variables
 Having to make difficult decisions prioritizing COVID-19 patients 3.52 (1.60–7.75)
 Medically high risk 4.50 (1.53–13.33)

Persistent distress vs no/low distress RRR​
(95% CI)

Acute surge variables
 Felt emotional support 0.69 (0.54–0.88)

Post-acute surge variables
 Medically high risk 4.44 (1.42–13.89)

New distress vs no/low distress RRR​
(95% CI)

Acute surge variables
 Caring for patients who died 1.71 (1.03–3.89)

Post-acute surge variables
 Medically high risk 2.52 (1.43–6.37)
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medical risk at T2 were more likely to develop persistent or 
new distress. FHCWs who were less optimistic, disengaged 
or used substances as a form of coping were more likely 
to have persistent distress. New-onset of distress was also 
associated with pre-pandemic burnout, female gender, and 
most strongly, caring for patients who passed away from 
COVID-19.

Prior studies, including ours, have found that baseline 
pre-existing psychiatric disorders, burnout, and stress prior 
to traumatic events are associated with higher likelihood of 
developing distress in response to a new stressor (Feder et al. 
2016; Feingold et al. 2021; López Steinmetz et al. 2021; 
Smid et al. 2012, 2013). This finding aligns with studies of 

disaster responders and survivors, as well as military per-
sonnel, which have demonstrated a “stress sensitization” 
phenomenon in which prior stressors and related distress 
may result in higher and more persistent post-traumatic 
distress following exposure to a new traumatic or stressful 
event (Feder et al. 2016; Smid et al. 2012, 2013). Hence, 
pre-pandemic psychiatric morbidities and burnout may, 
in part, “stress sensitize” FHCWs and predispose them to 
persistent distress following a chronic traumatic event, such 
as the COVID-19 pandemic. This finding underscores the 
importance of assessing and promoting initiatives to miti-
gate psychiatric difficulties and reduce occupational burnout 

Fig. 1   Results of relative importance analysis of acute and post-acute surge predictors of persistent vs. no/low psychological distress. Note: Error 
bars represent 95% confidence intervals

Fig. 2   Results of relative 
importance analysis of acute 
and post-acute surge predic-
tors of persistent vs. remitted 
psychological distress. Note: 
Error bars represent 95% confi-
dence intervals; family-related 
concerns were not significant in 
this analysis (relative variance 
explained < 0.5%)
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on an ongoing basis to prevent distress experienced by the 
healthcare workforce following communal traumas.

Lower levels of perceived leadership support and general 
emotional support during the acute pandemic surge were 
both strongly associated with persistent distress following 
the COVID-19 surge. This finding is consistent with prior 
work showing a link between leadership support and well-
being. In a sample of 2800 physicians, every 1-point increase 
in composite ratings of leader effectiveness was associated 
with a 3.3% reduced odds of burnout (Shanafelt et al. 2015). 
Further, in a study of 1092 HCWs, greater perceived need 
for social support was associated with higher likelihood of 
depression, anxiety, and PTSD symptoms (Hennein et al. 
2021). This finding also aligns with prior meta-analytic find-
ings suggesting that low level of post-trauma social support 
is one of the strongest risk factors for PTSD (Ozer et al. 
2003). Despite these findings, strong evidence for interven-
tions on how to improve leadership and peer support during 
a pandemic is sparse. A recent Cochrane review demon-
strated moderate confidence that effective, safe, supportive 
formal and informal communication within organizations 
may help facilitate successful strategies to reduce FHCW 
stress during pandemics (Pollock et al. 2020). Institutions 
may therefore consider developing resources that support 
leaders and provide them with structures and tools for effec-
tive, supportive communication, such as encouraging super-
visors to create forums using the “hear me, protect me, pre-
pare me, support me, and care for me” framework (Shanafelt 
et al. 2020).

Having cared for patients who died from COVID-19 
during the acute phase explained the majority of variance 
in the 4.5% of FHCWs who developed new-onset distress. 
In addition, greater worry and guilt during the acute surge 
were linked to persistent distress. These findings underscore 
the importance of targeted interventions for FHCWs who 
may experience grief, guilt, and worries related to trau-
matic stressors. Interventions, such as trauma-informed guilt 
reduction therapy, may also help workers accurately assess 
their role in traumatic events and find positive ways to cope; 
however, evaluation studies are ongoing (Capone et al. 2021; 
Haller et al. 2020; Smith-MacDonald et al. 2018). There is 
also some evidence suggesting that spiritual care approaches 
may be helpful. For example, prior to the pandemic, one 
study found that higher frequency of ICU nurse interac-
tions with chaplains was associated with decreased stress in 
nurses (Liberman et al. 2020).

Finally, while optimism appeared to be protective, mala-
daptive forms of coping, such as substance use and behav-
ioral disengagement, were associated with an increased 
likelihood of having persistent distress, which is consistent 
with prior literature (Feder et al. 2016; Feingold et al. 2021; 
Løvstad et al. 2020; Mazure et al. 2000; Yoo et al. 2020). 
Resilience-building interventions are one strategy that may 

help bolster optimism and promote adaptive coping during 
a crisis. Computer-based resilience training delivered prior 
to crisis situations (Maunder et al. 2010), psychoeducational 
and peer support-based programs, and mental health apps 
may help HCWs enhance resilience to occupational and 
other sources of stress (DePierro et al. 2020; Golden et al. 
2021), though further research is needed to evaluate their 
efficacy using randomized controlled designs.

There are a number of limitations of our study. The sin-
gle institution design may limit the generalizability of our 
findings to other samples of FHCWs. Our modest response 
rate and sample size may limit the power and ability to find 
differences across groups and may raise concern for sam-
pling bias. Nevertheless, comparison of several demographic 
and occupational characteristics did not reveal differences 
between T2 survey completers vs. non-completers. Fur-
ther, comparison of gender and race/ethnicity distributions 
of major occupational groups in the study sample did not 
differ relative to those observed in Mount Sinai Hospital 
human resources data. Given that the survey was designed 
to be relatively brief, several factors could not be assessed 
that may contribute to persistent distress (e.g., pre-pandemic 
trauma history). Moreover, our administering a brief 4-item 
measure of pandemic-associated PTSD symptoms at T1 
and the full 20-item version at T2 may have under- or over-
estimated the prevalence of symptomatic courses of distress. 
To increase statistical power, we combined MDD, GAD, 
and PTSD screening data into a composite, transdiagnostic 
measure of psychological distress. However, it is likely that 
certain symptoms (e.g., T1 PTSD symptoms) may be differ-
entially associated with the development of other disorders 
(e.g., MDD). Further research in larger samples of FHCWs 
is needed to evaluate this possibility, as well as to evaluate 
how specific symptoms of these disorders during the acute 
phase of the pandemic may be linked to longer-term dis-
tress and other clinical outcomes of relevance to FHCWs, 
such as burnout. As in any survey-based study, responses 
are based on perceptions and require participants to recall 
certain exposures and behaviors, and thus, recall bias may 
influence these results. Finally, the small number of FHCWs 
in the new-onset distress group also limited statistical power 
to detect differences between this group and others.

Conclusions

Results of this this longitudinal study of FHCWs following 
the initial surge of the COVID-19 pandemic revealed that 
20.5% had psychological distress 7 months after the surge, 
with pandemic-related worries, pre-pandemic burnout, lower 
emotional support, and feeling less valued by leaders being 
strongly linked to persistent distress. These results extend 
our previous findings (Feingold et al. 2021; Golden et al. 
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2021) and highlight the need for healthcare organizations 
to evaluate and implement system-wide programs to reduce 
burnout, improve leadership support, promote a culture of 
psychological safety, and provide resources to support posi-
tive coping and processing of work-related traumatic events. 
Such efforts may help institutions move away from distress 
and toward growth in the wake of communal trauma.
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