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Abstract: Background: Prevalence, incidence, and factors associated with posttraumatic stress
disorder (PTSD) symptoms at follow-up among healthcare workers after the first wave of the COVID-
19 pandemic are unknown. Methods: A web survey invitation was sent to healthcare worker listservs
at a NYC medical center (April, 2020). The Primary Care (PC)-PTSD questionnaire was used to screen
for PTSD symptoms at baseline and then every 2 weeks for 10 weeks. Incidence and prevalence of
PTSD symptoms were determined at each time point. Multivariable generalized estimating equation
models were performed to investigate the factors associated with a positive PC-PTSD screen at
follow-up. Results: Median age (interquartile range) of N = 230 participants was 36 (31–48) years;
79.6% were women; 82.6% worked in COVID-19-focused settings. The prevalence of PTSD symptoms
decreased from 55.2% at baseline to 25.0% at 10 weeks (p < 0.001). Among participants who had a
baseline negative screen for PTSD symptoms, the incidence of PTSD at 10 weeks was 12.2% (p-trend
0.034). In multivariable-adjusted analyses, being a nurse (odds ratio [OR]: 1.70, 95% confidence
interval [CI]: 1.06–2.71), female (OR: 3.00, 95% CI: 1.59, 5.72), and working in a COVID-19-focused
location (OR: 1.51, 95% CI: 1.02, 2.21) were associated with increased odds of PTSD symptoms at
10-weeks. Conclusions: PTSD symptoms improved over 3 months following the first wave of the
COVID-19 pandemic. However, one out of four NYC healthcare workers still had an increased risk
for PTSD at 10-weeks. Screening healthcare workers for PTSD symptoms should be considered
during the COVID-19 pandemic.

Keywords: healthcare worker; acute stress; posttraumatic stress; COVID-19; mental health

1. Introduction

During the COVID-19 pandemic, healthcare workers have been exposed to stressful
occupational conditions, including long hours, increased risk of COVID-19 infection, and
excessive patient workload. Acute psychological distress among healthcare workers during
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the pandemic has been described. Cross-sectional studies have demonstrated that the
prevalence of acute stress may be as high as 73% [1]. Calls to address and improve health-
care workers’ mental health during the COVID-19 pandemic have increased nationally and
internationally including from the World Health Organization [2,3].

The acute experience of natural disasters and public health crises, including infectious
disease outbreaks (i.e., severe acute respiratory syndrome [SARS]) [4,5], can induce trauma
and symptoms of posttraumatic stress disorder (PTSD) [6], which may arise as early as
four weeks after an acute stressor. PTSD has been associated with an increased risk of
depression, suicide, chronic diseases, and mortality [6–10]. Data from the World Trade
Center Health Registry (n = 63,666) demonstrated that first responders exposed to the
World Trade Center (WTC) attacks in New York City (NYC) on 11 September 2001 had an
increased risk for all-cause and cardiovascular mortality over a 13-year follow-up period [8].
Additionally, data from a longitudinal epidemiological study of 1200 young adults during a
10-year follow-up period demonstrated that individuals with prior trauma and a previous
diagnosis of PTSD have an increased risk of developing PTSD in response to subsequent
trauma [11]. This highlights that the exacerbation of symptoms of PTSD may be particularly
increased in individuals with a previous diagnosis of PTSD.

These findings have particular relevance in the wake of the COVID-19 pandemic, as
rates of acute stress among healthcare workers have been high. However, few data [12,13]
exist examining the prevalence of and factors associated with PTSD symptoms at follow-up
in healthcare workers during the COVID-19 pandemic. One recent multisite study of
Emergency Department physicians working in different hospital systems across the US
demonstrated that acute stress symptoms decreased from 32.8% to 25.9% when assessed
only once 4–6 weeks later [12]. Besides a one-time assessment, that study was also limited by
heterogeneity in participants’ levels of acute stress, as some sites had not yet been affected
by the pandemic. Therefore, we examined the prevalence and incidence of posttraumatic
stress symptoms across a 10-week follow-up period among NYC healthcare workers
(physicians, nurses, advanced practice providers, house staff/fellows) working at a large
academic center during the initial wave of the COVID-19 pandemic in the spring of 2020,
when NYC was the center of the US COVID-19 pandemic [14]. We also examined the
factors associated with posttraumatic stress symptoms among participants at follow-up.

2. Materials and Methods
2.1. Study Design

Participants were healthcare workers (physicians, nurses, advanced practice providers,
house staff/fellows) from a large NYC medical center during the first wave of the COVID-
19 pandemic in NYC, described previously [15]. Participants were recruited using a
standardized recruitment email that was sent to physicians, advanced practice providers,
nurses, and house staff/fellow listservs. The first email for the baseline cross-sectional
study was sent on 9 April 2020 (an initial peak of the COVID-19 pandemic in NYC [16,17]),
and the first participant enrolled on that date. A total of 1247 participants enrolled in the
baseline cross-sectional study, of whom 827 completed all questions. Upon completing
the baseline study, participants were given the opportunity to participate in a separate,
longitudinal study. A subset of the original participants (n = 230) also enrolled separately in
the longitudinal follow-up study. Participants who enrolled in the longitudinal follow-up
study and were included in this analysis completed additional questionnaires every two
weeks for up to three months. During the study period, NYC and New York State had
a stay-at-home order in effect [18]. Only healthcare workers and other essential workers
were allowed to continue to work. Quarantine was mandatory for anyone exposed to, or
infected with, COVID-19. Further, there were structural changes to the hospital workplace
environment including conversion of patient wards into makeshift intensive care units
at our medical center in order to deal with the influx of patients during the COVID-19
pandemic [19]. The Columbia University Irving Medical Center Institutional Review Board
approved the study protocol. All participants provided informed consent.



Int. J. Environ. Res. Public Health 2022, 19, 262 3 of 11

2.2. Study Survey

The survey had questions about demographics (age, sex, race/ethnicity), clinical
roles (physician, nurse, advanced practice providers, house staff/fellows), assignments,
assessment of distress due to COVID-19 specific stressors, psychological screens, coping
behaviors, and wellness resources desired by healthcare workers [15].

2.3. Psychological Screen for Acute Stress and Posttraumatic Stress Symptoms

We used the 4-item Primary Care PTSD screen [20] (PC-PTSD, range 0–4; score ≥ 3
indicates a positive screen) as a marker for elevated acute stress symptoms for the baseline
assessment, as less than a month had passed since the start of the pandemic and first partic-
ipant enrollment. The PC-PTSD screen was also repeated at every follow-up assessment
(i.e., every two weeks for a total of 10 weeks) to assess the presence of posttraumatic stress
symptoms since the prior survey assessment. Positive screens on the PC-PTSD after the
4-week follow-up (i.e., week six and later) were indicative of the presence of posttraumatic
stress symptoms and increased risk of PTSD.

2.4. Statistical Analysis

Descriptive statistics were summarized as frequencies (percentages) for the categorical
variables and median (interquartile range IQR) for age and number of hours worked in
the past week. Based on the clinical relevance and frequency distributions, in the analysis
the main outcome of PC-PTSD was categorized into two groups: “positive screen” (≥3) vs
“negative screen” (<3). The participant’s race/ethnicity was also dichotomized into “White,
non-Hispanic/Latino” vs. “other”.

We determined the prevalence and incidence of a positive screen on the PC-PTSD at
each timepoint. To investigate the factors associated with a positive screen, a generalized
estimating equation (GEE) model was applied to accommodate the correlated data of
repeated measurements (at baseline and at weeks 2, 4, 6, 8, and 10 of follow-up) with a logit
link function and an exchangeable correlation structure. We conducted both univariable
and multivariable GEE analyses using preselected variables that may be associated with a
positive PC-PTSD screen based on findings from the literature [7,13–15]. Baseline covariates
included age, sex (female vs. male), race/ethnicity (White, non-Hispanic/Latino vs. other),
clinical role (registered nurse [RN] vs. other), clinical setting during the local peak of
COVID-19 (working in a COVID-19-focused area, defined as the emergency department,
intensive care unit, inpatient or outpatient COVID-19 areas vs. working in a non-COVID-19
area), and number of hours worked over the past week with categories ranging from
(1) 0–10 h to (13) more than 120 h. The goodness-of-fit of the multivariable model was
assessed using an extension of the Hosmer and Lemeshow statistic for repeated binary
observations using predicted deciles of risk. All statistical analyses were performed in R (v.
4.1.0, MathSoft, Seattle, WA, USA) using a two-sided type I error of 0.05.

3. Results

A total of 230 healthcare workers who completed the baseline study and agreed to
enroll in the longitudinal study were included in the current analysis. Table 1 provides de-
scriptive characteristics for participants enrolled in the longitudinal study at their baseline
assessment.

The median age (IQR) of participants in the longitudinal study was 36 (31–48) years.
Participants were 79.6% female, 64.3% White, and 13.2% Hispanic, while 50.0% were
nurses and 82.6% worked in COVID-19-focused settings. There were no differences in
participant characteristics between those enrolled in the longitudinal study compared to
those who only completed the baseline assessment but did not enroll in the longitudinal
study (Supplementary Table S1).
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Table 1. Baseline characteristics of participants who agreed to participate in the longitudinal follow-
up assessments (N = 230).

(N = 230)

Age (years), median (IQR) 36 (31–48)
Sex (N %)

Female 183 (79.6%)
Male 46 (20.0%)
Other 1 (0.4%)

Race (N %)
White 148 (64.3%)
Asian 26 (11.3%)
Black 21 (9.1%)
Other 20 (8.7%)

More than one race 14 (6.1%)
Hawaiian/Pacific Islander 1 (0.4%)

American Indian/Native American 0 (0%)
Ethnicity (N %)

Not Hispanic or Latino 191 (86.8%)
Hispanic or Latino 29 (13.2%)

Prefer not to answer 10 (4.3%)
Clinical location (N %)

COVID-facing 190 (82.6%)
Not COVID-facing 40 (17.4%)

Hours worked in past week (at baseline) a

Median (IQR) 41–50 h (31–40 h, 51–60 h)
Role (N %)

Registered Nurse 115 (50.0%)
Attending Physician 50 (21.7%)

Resident/Fellow 43 (18.7%)
Advanced Practice Provider 13 (5.7%)

Other 8 (3.5%)
Prefer not to answer 1 (0.4%)

a Selections were based on 13 categories: 0–10 h, 11–20 h, 21–30 h, 31–40 h, 41–50 h, 51–60 h, 61–70 h, 71–80 h,
91–100 h, 101–110 h, 111–120 h, 120+ h.

At the baseline assessment, the median (IQR) PC-PTSD score was 3 (1–4) for partici-
pants enrolled in the longitudinal study compared to 3 (2–4) for participants not enrolled
in the longitudinal study, p = 0.116 (Supplementary Table S1). There was no statistically
significant difference in the proportion of participants with a positive PC-PTSD screen
(PC-PTSD score ≥ 3). Among participants enrolled in the longitudinal study, the pro-
portion with a positive PC-PTSD screen (PC-PTSD ≥ 3) at the baseline assessment was
55.2%. Among participants not enrolled in the longitudinal study, the proportion with
a positive PC-PTSD screen at the baseline assessment was 59.1% (p = 0.307). We also
compared baseline participant characteristics among those who completed the 10-week
follow-up assessment (n = 88) versus those who did not complete the 10-week follow-up
assessment (n = 142) (Supplementary Table S2). There were differences in age (younger in
those who completed the 10-week follow-up vs. those who did not complete the follow-
up), clinical location (a higher proportion were COVID-facing in the completers group
vs. the non-completers group), and role (a higher proportion of registered nurses in the
completers group vs. the non-completers group). All of these variables were included in
the multivariable GEE model.

As depicted in Figure 1, when compared to the baseline assessment, the proportion of
participants enrolled in the longitudinal study with PC-PTSD scores ≥ 3 decreased across
each of the two-week follow-up time periods and was lowest at week 8, before increasing
again at week 10 (38.7% at week 2, 30.4% at week 4, 27.6% at week 6, 20.4% at week 8, and
25.0% at week 10).
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Figure 1. Proportion of participants with PC-PTSD scores of 0, 1–2, and ≥3 across the 10-week
follow-up period.

The change in the prevalence of positive PC-PTSD screens (PC-PTSD ≥ 3) was statisti-
cally significant between the baseline assessment and 10-week follow-up (change, 30.2%;
p < 0.001). At the baseline assessment, 30.9% of participants had PC-PTSD scores between
1–2 and 13.9% had a PC-PTSD score of 0. At the end of the 10-week follow-up period, 45.5%
of participants had a PC-PTSD score of 0 indicating no acute stress. Among those who
initially had a PC-PTSD score of 0 or 1–2 at baseline (n = 103), the incidence of a positive
screen for PTSD (score ≥ 3) was 10.5% at week 2, 11.9% at week 4, 9.5% at week 6, 8.0% at
week 8, and 12.2% at week 10 (p-trend= 0.034).

When assessing the components of the PC-PTSD questionnaire, “avoiding thinking
about COVID-19” was the most prevalent symptom reported at baseline (70%), followed
by “having nightmares about COVID-19” (68%), “feeling numb/detached” (60%), and
being “on guard/watchful” (55%: (Supplementary Figure S1)). “Avoiding thinking about
COVID-19” was also the most prevalent symptom reported at week 2 (55%), week 4 (46%),
week 6 (42%), and at week 10 (38%) follow-up time periods. With the exception of week
6, “being on guard/watchful” was the least prevalent symptom reported across all time
periods including at the end of 10-week follow-up period.

In univariable analyses, being a nurse (odds ratio [OR]: 1.97, 95% confidence interval
[CI]: 1.26, 3.07), female (OR: 3.60, 95% CI: 1.92, 6.72), and working in a COVID-19-focused
location (OR: 1.67, 95% CI: 1.16, 2.40) were all associated with increased odds of a positive
PC-PTSD screen at 10-week follow-up (Table 2).
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Table 2. Generalized estimating equation (GEE) univariable and multivariable models to identify
factors associated with PC-PTSD score ≥ 3 at 10-week follow-up.

Univariable Model Multivariable Model

Variable B (SE) OR (95% CI) p-Value B (SE) Adjusted OR
(95% CI) p-Value

Age −0.02 (0.01) 0.98 (0.96, 1.00) 0.061 −0.02 (0.01) 0.98 (0.96, 1.00) 0.089
Role

(RN vs. other) 0.68 (0.23) 1.97 (1.26, 3.07) 0.003 0.53 (0.24) 1.70 (1.06, 2.71) 0.028

Sex
(female vs. male) 1.28 (0.32) 3.60 (1.92, 6.72) <0.001 1.10 (0.33) 3.00 (1.59, 5.72) 0.001

Clinical location(COVID-facing
vs. not) 0.51 (0.18) 1.67 (1.16, 2.40) 0.005 0.41 (0.20) 1.51 (1.02, 2.21) 0.037

Work hours a 0.05 (0.04) 1.05 (0.97, 1.13) 0.217 0.08 (0.04) 1.08 (0.99, 1.18) 0.070
Race/ethnicity

(White, Non-Hispanic/Latino vs.
other)

−0.41 (0.23) 0.66 (0.42, 1.05) 0.077 −0.27 (0.24) 0.76 (0.47, 1.22) 0.255

B (SE): regression coefficient (standard error), OR (95% CI): odds ratio and 95% confidence interval; PC-PTSD:
primary care posttraumatic stress disorder; RN: registered nurse. a Coefficients and ORs for “Work Hours” were
calculated for 10 h increments across the categories: 0–10 h, 11–20 h, 21–30 h, 31–40 h, 41–50 h, 51–60 h, 61–70 h,
71–80 h, 91–100 h, 101–110 h, 111–120 h, 120+ h.

These same factors maintain statistical significance in the multivariable-adjusted
analyses (being a nurse OR: 1.70, 95% CI: 1.06–2.71; female OR: 3.00, 95% CI: 1.59, 5.72; and
working in a COVID-19-focused location OR: 1.51, 95% CI: 1.02, 2.21) (Table 2). Even though
age and number of hours worked per week were not statistically significant predictors of a
positive PC-PTSD screen, results showed interesting trends. Specifically, longer working
hours (in 10 h increments) increased the odds of a positive PC-PTSD screen by 8% (OR:
1.08, 95% CI: 0.99–1.18), adjusting for all other covariates present in the model.

When examining a shorter follow-up period (6-week follow-up (i.e., 4 weeks after the
initial baseline assessment)), results were similar to analyses for the 10-week follow-up
period. Female gender (OR: 2.89, 95% CI: 1.52, 5.52) and working in a COVID-19-focused
location (OR: 1.58, 95% CI: 1.03, 2.45) were associated with an increased odds of a positive
PTSD screen in multivariable-adjusted analyses (Supplementary Table S3). Interestingly,
at 6-week follow-up, being a nurse was associated with increased odds for a positive
PTSD screen and being a white non-Hispanic/Latino healthcare worker was associated
with lower odds of a positive PTSD screen only in univariable analyses. Age was not a
significant predictor of the outcome in any of the models.

4. Discussion

In this 3-month study of NYC healthcare workers during the first wave of the COVID
19 pandemic (Spring 2020) when NYC was the center of the US pandemic, more than half
of participants had elevated acute stress symptoms at baseline assessment. At the end of
the 10-week follow-up period, one out of four healthcare workers had a positive screen
on the PC-PTSD indicating an increased risk for PTSD. Among those without a positive
screen for PTSD symptoms at baseline, 12.2% subsequently developed PTSD symptoms at
10 weeks. Almost half of participants at the end of 10-week follow-up did not report any
posttraumatic stress symptoms (i.e., PC-PTSD score of 0). The most prevalent symptom
was “avoiding thinking about COVID-19.” Being female was associated with three-fold
higher odds of a positive screen on the PC-PTSD at 10-week follow-up. Working as a nurse
and in a COVID-19-facing location also increased the odds of a positive PC-PTSD screen by
70% and 51%, respectively.

During the COVID-19 pandemic, cross-sectional studies have demonstrated that
healthcare workers have high rates of positive screens for acute stress and posttraumatic
symptoms. In a study of 1563 healthcare workers from Wuhan China, 73.4% reported
symptoms of acute stress [1]. In a recent systematic review and meta-analysis, the pooled
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prevalence of acute stress was 40.3% (95% CI 31.4–50.0%, n = 16,235 healthcare workers)
and of posttraumatic symptoms was 11.4% (95% CI 3.6–30.9, n = 3676) [21]. Most notably,
none of these studies in that systematic review and meta-analysis included longitudinal
assessments of the same cohort of healthcare workers during the COVID-19 pandemic to
determine the prevalence or incidence of stress or posttraumatic symptoms at follow-up.

Because of the increased psychological distress reported among healthcare workers,
there have been several calls to action to address healthcare workers’ mental health. A US
Congress bill [3] advocates for federal funding to expand mental health support services
for healthcare workers during the pandemic and to conduct studies to determine the
short- and long-term risk of psychological distress among healthcare workers. Addressing
psychological distress symptoms such as posttraumatic stress in healthcare workers is
imperative, as it is associated with negative health outcomes for healthcare workers and is
linked to negative patient outcomes, including increased medical errors [22,23].

Acute stress may be a precursor for the development of PTSD if symptoms persist,
and may arise as early as four weeks after an acute traumatic event [24,25]. It has been
hypothesized that acute stress can lead to chronic increases in plasma glucocorticoid levels
and a change in the hypothalamic–pituitary–adrenal (HPA) axis and in glucocorticoid
responsiveness to subsequent stressors [26]. Individuals with prior acute stress may have
increased sensitivity of the HPA axis leading to enhanced sensitivity to acute stress or
subsequent traumas overtime, leading to PTSD [26].

PTSD can cause physiological changes, including alterations in the immunological
and autonomic nervous systems [7,27] leading to increased risk for adverse psycholog-
ical outcomes, chronic diseases, and mortality [6–10]. For example, the Nurses’ Health
Study II (n = 51,602) demonstrated that nurses with trauma exposure who reported 1–3
positive PTSD symptoms had a 43% increased risk for death over a 9-year follow-up
period compared to nurses without trauma exposure [9]. Interestingly, data from prior
infectious disease outbreaks (i.e., SARS and Middle East Respiratory Syndrome [MERS])
have provided conflicting information, with some reporting a low prevalence of PTSD
symptoms, suggesting that most individuals do not develop long-term psychological dis-
tress or psychological disorders including PTSD [5], while others have reported a higher
prevalence [28]. A meta-analysis of 11 studies conducted among healthcare workers during
the SARS and MERS infectious disease outbreaks reported the prevalence of PTSD symp-
toms among healthcare workers to be 14% (95% CI 8–20, n = 1712) and 33% (95% CI 12–55,
n = 682), respectively [6]. Su et al. [28] examined the prevalence of self-reported PTSD
symptoms among 102 healthcare workers one month after the acute phase of the 2003
SARS outbreak in Taiwan. The prevalence of PTSD symptoms was 28.4%. Yet, few data
are available on the prevalence of PTSD at follow-up in healthcare workers during the
COVID-19 pandemic.

Our findings that 25% of healthcare workers had a positive PC-PTSD screen at 10-week
follow-up are consistent with a study by Baumann et al. [12] of 262 Emergency Department
physicians (from March–April 2020) conducted at seven institutions in California, New
Jersey, and Louisiana. At baseline, 32.8% had a positive screen for acute stress (using the
PC-PTSD 5 questionnaire). At follow-up (one-time repeat assessment 4–6 weeks later),
25.9% had a positive screen indicating increased risk for PTSD. However, one of the major
limitations of that study is the heterogeneity in participants’ levels of COVID-19 exposure
in the clinical setting and therefore in levels of acute stress, as participants were recruited
from multicenter sites that were undergoing different phases of the COVID-19 pandemic.
This included one study site that was still in a pre-pandemic period. Additionally, no
data on incidence were provided in that study. Our study extends these findings, as it
provides a longer follow-up time period, provides data on incidence of posttraumatic
symptoms among healthcare workers, is inclusive of multidisciplinary healthcare workers,
and enrolled participants from the same academic center who experienced the same phase
of the COVID-19 pandemic. Conversely, our finding that 45.4% of participants did not
have any posttraumatic stress symptoms at the 10-week follow-up period may indicate
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that most healthcare workers do not develop long-term psychological disorders such as
PTSD, a finding that needs confirmation in future studies.

In the current analysis, being female was associated with a positive PC-PTSD screen at
follow-up, a finding consistent with Baumann et al. [12] Female gender has been associated
with acute stress during the COVID-19 pandemic in prior studies [12,29–31]. While our
finding that being a nurse and working in COVID-19-facing setting are additional factors
associated with increased odds of a positive PC-PTSD screen at 10-week follow-up is new,
both have been reported as risk factors for acute stress in previous studies. In a study of 653
healthcare workers in Italy, nurses vs. doctors and those who worked as frontline workers
were more likely to have a positive screen for PTSD [31]. Nurses may be particularly at
risk for PTSD during the COVID-19 pandemic, as they spend more time delivering direct
patient care. Additionally, Lai et al. demonstrated that among 1257 healthcare workers
in China, frontline work was associated with 1.6-fold higher odds of acute distress [29].
Our finding that working in a COVID-19-facing location is a risk factor for a positive
PC-PTSD screen is not surprising, as this may be one of the “acute traumatic events” for
healthcare workers. Nonetheless, these findings will need to be confirmed in future studies.
Lastly, while there are currently no guidelines established for interventions to decrease the
incidence of acute stress and/or PTSD among healthcare workers during the COVID-19
pandemic, it is imperative to consider practical implications of this study including possible
interventions. Several studies [32,33] are investigating treatment regimens and protocols.
One such example is the REduction of STress (REST) randomized controlled trial [33] which
is evaluating the effect of an online cognitive behavior treatment program vs. control
conditions on stress and incident psychiatric disorders at 3- and 6-month follow-up for
healthcare workers during the COVID-19 pandemic.

Strengths and Limitations

The current study has several strengths. It included a large sample of healthcare
workers with different medical backgrounds, including nurses, physicians, and advanced
practice providers. Our study provides one of the few published reports examining the
prevalence and incidence of a positive PC-PTSD screen in a longitudinal follow-up study
among healthcare workers working in a US center during the first wave of the COVID-19
pandemic. However, there are several limitations to this study, including small sample
size and attrition. Only 88 participants completed all assessments at 10 weeks. Therefore,
subgroup analyses could not be performed. Our study may also be limited by selection
bias. Compared to our baseline study, only 27.8% decided to enroll in the longitudinal
study. Nonetheless, there were no significant differences in demographic characteristics or
baseline acute stress symptoms among those who participated in the longitudinal study
and those who did not. Our participants were recruited from one large academic center,
and therefore may not be representative of participants from other healthcare systems.
Lastly, our assessments of acute stress and PTSD symptoms were based only on self-report,
could be impacted by information bias, and were not clinically confirmed by a medical
professional for the diagnosis of PTSD.

5. Conclusions

In summary, acute stress was prevalent at baseline assessment among NYC healthcare
workers enrolled in a 10-week study during the first wave of the COVID-19 pandemic.
One out of four healthcare workers in our study screened positive for posttraumatic stress
symptoms at 10-week follow-up, indicating an increased risk for PTSD. Twelve percent of
healthcare workers who at baseline had a negative screen on the PC-PTSD questionnaire
subsequently developed PTSD symptoms at 10 weeks. Encouragingly, almost half of
participants did not have any posttraumatic symptoms at the end of the follow-up period.
Being female, a nurse, and working in a COVID-19-facing location were associated with
higher odds of a positive PC-PTSD screen at 10-week follow-up. Our study provides
new insights into the long-term effects of the COVID-19 pandemic on healthcare workers’
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mental health. Further research is needed on the impact of the continued pandemic, which
has now lasted for more than one year, as well as subsequent waves of the pandemic, on
acute stress and development of PTSD among healthcare workers.

Supplementary Materials: https://www.mdpi.com/article/10.3390/ijerph19010262/s1, Figure S1:
PC-PTSD Questionnaire Symptom Domains across 10-week Follow-Up Period; Table S1: Baseline
characteristics of participants who agreed to participate in the longitudinal follow-up assessments
(N = 230) and those who did not agree to participate (N = 597); Table S2: Baseline characteristics
of participants who completed the 10-week follow-up assessment (N = 88) and those who did not
complete the 10-week follow-up assessment (N = 142); Table S3: Generalized estimating equation
(GEE) univariable and multivariable models to identify factors associated with PC-PTSD score ≥ 3 at
6-week follow-up.
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