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Abstract

Background: Healthcare workers (HCW) treating coronavirus disease 2019 (COVID‐19)
patients face high levels of psychological stress. We aimed to compare mental health

outcomes, risk and protective factors for posttraumatic stress symptoms (PTSS), probable

depression, and anxiety between HCWworking in COVID‐19 and non‐COVID‐19 wards.

Methods: A self‐report survey, administered in a large tertiary hospital in Israel

during the peak of the COVID‐19 outbreak was completed by 828 HCW (42.2%

physicians, 57.8% nurses. Patient‐Reported Outcomes Measurement Information

System; the Patient Health Questionnaire‐9; the Primary Care‐Post Traumatic

Stress Disorder Screen for DSM‐5 (PC‐PTSD‐5) were used for assessing anxiety,

depression, and PTSS, respectively. Pandemic‐related stress factors, negative ex-

periences, and potential protective factors were also assessed.

Results: Median PC‐PTSD scores differed significantly between study teams

(χ2 [5] = 17.24; p = .004). Prevalence of probable depression and anxiety were similar

in both groups. Risk factors for mental health outcomes included mental exhaustion,

anxiety about being infected and infecting family. Overall, higher proportion of the

COVID‐19 team witnessed patient deaths as compared to the non‐COVID‐19 team

(50.2% vs. 24.7%). Witnessing patient death at the COVID‐19 wards was associated

with a four‐fold increased likelihood of PTSS (odds ratio [OR] = 3.97; 95% con-

fidence interval [CI], 1.58–9.99; p = .0007), compared with the non‐COVID‐19 wards

(OR 0.91; 95% CI, 0.51–1.61; p = .43).

Conclusions: Witnessing patient death appears to be a risk factor for PTSS unique

to HCW directly engaged in treating patients with COVID‐19. Our findings suggest

that helping HCW cope with COVID‐19 related deaths might reduce their risk of

posttraumatic stress.
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1 | INTRODUCTION

The coronavirus disease 2019 (COVID‐19) pandemic is an un-

precedented healthcare crisis that is challenging and overwhelming both

for institutions and individuals. Media coverage indicates that the pan-

demic has created widespread fear, anxiety, depression, and stress in the

public in general (Ettman et al., 2020; Gao et al., 2020; Huang & Zhao,

2020; Lu et al., 2020; Wang et al., 2020) as well as among frontline

responders, most noticeably physicians and nurses (Chen et al., 2020;

Dewey et al., 2020; Kisely et al., 2020; Lai et al., 2020; Mosheva et al.,

2020; Ning et al., 2020; Pappa et al., 2020; Tan et al., 2020; Taylor &

Blackford, 2020; Williamson et al., 2020). Protecting the mental health of

healthcare workers (HCW) is a crucial task in the struggle to maintain the

availability of healthcare services during pandemics and medical crises.

This can only be achieved by understanding the characteristics and

mental effects of a unique crisis.

Hence, in the present study we aim to focus on the mental health of

HCW assigned to work at the ‘epicenter’ of the pandemic, that is, at

acute COVID‐19 containment wards.

Studies conducted during previous emerging viral outbreaks and the

current ongoing COVID‐19 pandemic have shown that level of exposure

(Carmassi et al., 2020), fear of infecting family members and friends

(Goulia et al., 2010; Maunder et al., 2003), uncertainty about the health

consequences of the disease (Goulia et al., 2010), perception of risk to

oneself (Nickell et al., 2004; Styra et al., 2008), living with children

(Nickell et al., 2004), being quarantined (Bai et al., 2004; Carmassi et al.,

2020), and stigmatization and social isolation (Bai et al., 2004; Can et al.,

2005; Maunder et al., 2003; Nickell et al., 2004) were all related to

psychological distress. A large national survey of physicians in Israel

found that mental exhaustion, anxiety about being infected and about

infecting family, and sleep difficulties were associated with higher anxiety

scores (Mosheva et al., 2020). Posttraumatic stress is common within

disaster‐exposed occupations (Brooks et al., 2019; Naushad et al., 2019),

is associated with risk of developing other psychiatric conditions, such as

depression and substance abuse (Ursano et al., 1999), and its prevalence

has been shown to increase over time among disaster rescue and re-

covery workers (Lowell et al., 2018). Negative experiences, such as wit-

nessing patients’ suffer and death, have been linked to stress among

medical personnel (Laposa & Alden, 2003). However, to our knowledge,

they have not been studied during the current COVID‐19 pandemic.

Data on the frequency of traumatic stress and its presentation

among HCW during the COVID‐19 pandemic are thus far scarce and

limited by lack of direct comparison with non‐COVID‐19 HCW (Liu et al.,

2020), loosely defined sample, unquantifiable response rate, self‐reported
classification of exposure level (frontline or second‐line; Kang et al., 2020;
Rossi et al., 2020), and limited data on stress factors and pertinent ex-

periences (Li et al., 2020; Sun et al., 2020).

In the present study, we set to assess the prevalence of posttrau-

matic stress symptoms (PTSS), probable anxiety, and depression in

frontline (high exposure group) compared with second‐line (low exposure

group) HCW. We further aimed to explore the association between the

study's mental health outcomes and pandemic‐related stress factors

(PRSF) and experiences. Based on prior studies, we hypothesized that

PRSF, mainly mental exhaustion, anxiety about being infected and in-

fecting family would be associated with mental health outcomes in both

groups, whereas witnessing patients’ death and other negative experi-

ences would be more strongly associated with mental health outcomes in

the COVID‐19 team.

2 | METHODS

2.1 | Participants

We conducted a cross‐sectional study of physicians and nurses, working

at a large tertiary medical center in central Israel. Participants were

recruited by means of text messages sent to their mobile phone numbers

as registered in the hospital listing, and to their hospital email address.

The study protocol was approved by the Institutional Review Board of

the Sheba Medical Center, and the standards and ethics of the American

Association for Public Opinion Research reporting guidelines were fol-

lowed (The American Association for Public Opinion Research, 2016).

This study followed the Strengthening the Reporting of Observational

Studies in Epidemiology (STROBE) reporting guidelines (von Elm et al.,

2007). As part of the preparation for the surge of COVID‐19‐patients
expected to be treated at the hospital, specialized COVID‐19 care wards

were set up and separated from the non‐COVID‐19 care areas. These

included two intensive care units, a separate emergency department, five

inpatient wards, and a psychiatry ward, totaling with almost 400 COVID‐
19‐specialized beds. Organic teams composed of hospital personnel were

nonvoluntarily allocated to the COVID‐19 wards, with minimal reloca-

tions of medical stuff between teams (Leshem et al., 2020).

The analytic sample included responders who consented to partici-

pate in the study between April 19 and April 23, 2020. During that time,

the number of confirmed COVID‐19 cases in Israel peaked from 13,319

(1.5 confirmed cases per each 1000 people) to 14,611 (1.64 cases per

each 1000 people).

2.2 | Assessments

A self‐administered anonymous questionnaire was completed by the

participants online through a secured digital platform (Qualtrics). Parti-

cipants indicated whether they were assigned to the COVID‐19 teams,

provided sociodemographic data, completed questions about their phy-

sical and mental health, and a yes/no item about being quarantined.

2.3 | Work‐related positive and negative
experiences

Questions aimed at eliciting positive experiences included: feeling

mission driven to work, feeling protected by government and hos-

pital, altruistic acceptance of risk (“Because I wanted to help the

COVID‐19 patients, I was willing to accept the risks involved”).

Questions concerning negative experiences included: exposure to
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patients' physical and mental suffering, the number of patient deaths

witnessed over the past month (none/one/more than one; Laor‐
Maayany et al., 2020), and a self‐perceived physical health question

from the Short‐Form Health Status Survey (SF‐12; poor/fair/good/
very good/excellent; Amir et al., 2002).

2.4 | Outcome measures

Anxiety was assessed with the 8‐item Hebrew version of the

National Institution of Mental Health (NIMH) Patient‐Reported
Outcomes Measurement Information System (PROMIS) anxiety

module (Bevans et al., 2014; Health, 2017; Mosheva et al., 2020;

Yardeni et al., 2020). PROMIS has an established coding system

validated by the NIMH, with standardized “T” scores ranging be-

tween 36.3 and 82.7 (PROMIS® Scoring Manuals). The cutoff point

for probable anxiety was set at T ≥ 62.3, considered as equivalent to

the GAD‐7 standard cutoff score for moderate anxiety ( = 10; Spitzer

et al., 2006). Depression was assessed by means of the Hebrew

version of the Patient Health Questionnaire‐9 (PHQ‐9; Geuolayov
et al., 2009). The PHQ‐9 has a score range of 0–27. A score of ≥ 10,

established as the standard cutoff for moderate depression (Levis

et al., 2019), was used to identify probable depression. Posttraumatic

stress symptoms were screened with the validated Hebrew version

of the Primary Care PTSD Screen for DSM‐5 (PC‐PTSD‐5; Spoont
et al., 2015), which has a score range of 0–5. The standard cutoff

score of ≥ 3, was used to classify as probable PTSD.

The PRSF were measured with an inventory compiled from ques-

tions that proved to be pertinent in research carried out during the SARS

and N1H1 pandemics (Imai et al., 2010; Mosheva et al., 2020; Tam et al.,

2004), and in the current COVID‐19 pandemic (Mosheva et al., 2020).

A 4‐point Likert‐type scale was used for scoring the items (from 0=never

to 3= always). Resilience was assessed using the well‐validated 10‐item
Connor–Davidson Resilience Scale (CD‐RISC) in which items are rated

from 0 (not true at all) to 4 (true nearly all the time), and final score

ranges 0–40 (Campbell‐Sills & Stein, 2007).

2.5 | Data analysis

Differences in baseline characteristics, PRSF, negative and positive ex-

periences, resilience, and mental health outcomes between the COVID‐
19 and non‐COVID‐19 teams were determined using Z test for two

independent proportions for binary variables. The χ2 tests were used for

categorical variables with more than two categories. Student's t‐tests
were used for continuous variables. Missing values in the PROMIS An-

xiety module, PHQ‐9, and CD‐RISC questionnaires were imputed by the

participant's mean score in other items (Altman & Bland, 2007).

Group differences in outcome continuous measures (PHQ‐9 and

PROMIS Anxiety) were tested by Analysis of Covariance (ANCOVA)

with sociodemographics (age, sex, and physician\nurse) as covariates.

Group differences in ordinal measures (PC‐PTSD‐5, PRSF, negative,
and positive experiences) were tested with Mann–Whitney U test for

independent samples. Within‐person comparisons of ordinal mea-

sures (PRSF) were tested by Wilcoxon test for related samples.

We conducted two‐step hierarchical logistic regression (Stoltzfus,

2011) for each mental health outcome (PC‐PTSD‐5; PHQ‐9; and

PROMIS Anxiety) separately. In Step 1, we computed crude odds ratios

(ORs) for differences between COVID‐19 and non‐COVID‐19 teams,

with the latter set as reference group (OR=1.00). The following variables

were included in Step 2: (1) baseline characteristics (age, sex, physician

\nurse, past psychological problems); (2) PRSF that were previously

shown to be associated with physicians’ anxiety, that is, anxiety about

being infected, anxiety about infecting family, and mental exhaustion

(Mosheva et al., 2020); (3) negative experiences: exposure to physical

and/or mental suffering of patients, witnessing patient death (none/one

or more), negative self‐perception of physical health, and feeling un-

protected by the hospital; (4) resilience.

To explore more explicitly how the effect of witnessing patient

death on risk of PTSS was modified by work at the COVID‐19 ward,

we stratified the data to compute the OR and 95% CI for this as-

sociation, for each study group. To explore interaction between

witnessing patient death and work in COVID‐19 ward, we tested for

heterogeneity of effect by computing ORs and 95% CIs for the effect

of witnessing patient death on the risk of each mental health out-

come, using stratified by study team analysis. To confirm this inter-

action, we also used a multivariate logistic regression model with

PTSS as dependent variable and an interaction term that includes

COVOD‐19 ×witnessing patient death as covariate. An ancillary

analysis was conducted for assessing effect modification by sex and

occupation on the association between witnessing patient death and

PTSS, by stratifying the data on each of those variables separately.

Alpha was set at .05, and all tests were two‐tailed. Statistical
analyses were conducted with IBM SPSS v25 software.

3 | RESULTS

A total of 828 HCW (42.1% physicians, 57.9% nurses, 189 from the

COVID‐19 team (42.3% of total COVID‐19 team members) and 639

from non‐COVID‐19 team (20.1% of total non‐COVID‐19 team

members) participated in the study. The characteristics of the study

sample are presented in Table 1. Sample flow across COVID‐19 and

non‐COVID‐19 physicians and nurses is presented in Supplementary 1.

Compared with the non‐COVID‐19 teams, the COVID‐19 team

members had more male workers (41.3% vs. 30.7%), were younger

(36.91 ±8.81 vs. 43.14± 11.35 years), had fewer years of professional

experience (9.91± 9.40 vs. 15.45± 12.32), and were more likely to live

alone (23.7% vs. 12.2%) and be single (31.2% vs. 15.3%). Significantly

more HCW from the COVID‐19 team had to enter a 14‐day quarantine

(21.7% vs. 12.2%, Table 1).

Overall, members of both teams were significantly more anxious

about infecting their families (48.7% reported feeling this way “often” or

“always”) than about contracting infection themselves (21.7%; Z=17.09;

p< .001). The COVID‐19 team reported significantly more anxiety about

infecting their families (54.3% vs. 47.0%; Z=2.46; p= .014), had higher
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rates of mental exhaustion (36.4% vs. 25.6%; Z=3.39; p= .001), felt more

protected by the hospital (49.7% vs 28.3%; Z=5.11; p< .001), and re-

ported more altruistic acceptance of the risk working with COVID‐19
patients (68.6% vs. 36.4%; Z=9.22; p< .001, Table 2).

A significantly higher proportion of the COVID‐19 team witnessed

one or more patient deaths as compared with the non‐COVID‐19 team

(50.2% vs. 24.7%, respectively). During March–April 2020 there have

been 33 deaths (11 female, 32%) in the COVID‐19 wards. Mean age at

death was younger in the COVID‐19 wards (71.23± 10.12 vs.

78.30± 13.72 in the non‐COVID‐19 wards). The number of deaths dur-

ing March–April 2020, as compared with the parallel period in 2019, is

presented in Figure 1. The mean number of hospital days between ad-

mission and death in the COVID‐19 wards (16.69 ±14.92) was sig-

nificantly higher than in the non‐COVID‐19 wards (8.71 ±9.37; p< .001).

3.1 | Posttraumatic stress symptoms, depression,
and anxiety

The median PC‐PTSD‐5 scores differed significantly between study

teams (χ2 [5] = 17.24; p= .004). More than half (52.4%) of the COVID‐19
team reported at least one PTSS compared with 41.8% in the non‐
COVID‐19 team (Z=2.57; p= .009, Table 2). The most commonly

reported symptoms among the COVID‐19 HCW were dissociation

(30.5% vs. 19.5% in the non‐COVID‐19 team, Z=3.20; p= .001) and

intrusiveness (31.0% vs. 23.5% in the non‐COVID‐19 team; p< .05). The

prevalence of PTSS score ≥3 in the total sample was 13.9%, with

somewhat higher prevalence in the COVID‐19 team: 16.9% versus

12.9% (Z=1.44; p= .150). Depression was reported by 19.3% of the

participants (COVID‐19 teams: 25.0%; non‐COVID‐19 teams: 17.7%;

p= .025). Anxiety was reported by 32.9% of the participants (COVID‐19
teams: 37.0%; non‐COVID‐19 teams: 32.2%; p= .23). Differences were

attenuated after controlling for age, sex and physician/nurse (Table 2).

The ORs and 95% CIs of the association between work in the

COVID‐19 wards, sociodemographic characteristics, PRSF, and negative

experiences, and the mental health outcomes are presented in Table 3.

Anxiety about being infected (OR, 1.58; 95% CI, 1.15–2.19; p< .001),

infecting family (OR, 2.02; 95% CI, 1.43–2.85; p< .0001), and mental

exhaustion (OR, 2.25; 95% CI, 1.68–3.01; p< .0001) were all found to be

strongly associated with above cutoff PTSS. Depression and anxiety were

associated with anxiety about infecting family (PHQ‐9: OR, 1.81; 95% CI,

1.32–2.49; p< .001; PROMIS: OR, 1.72, 95% CI, 1.31–2.26; p< .001), and

mental exhaustion (PHQ‐9: OR, 3.75, 95% CI, 2.76–5.09; p< .001;

PROMIS: OR, 2.69, 95% CI, 2.06–3.51; p< .001). Anxiety about being

infected was associated with anxiety only (OR, 3.71; 95% CI, 2.64–5.22;

p< .001, Table 3).

TABLE 1 Sociodemographic and
clinical characteristics of the study sample

Characteristics

Total sample

(n = 828) No. (%)

COVID‐19 team

(n = 189) No. (%)

Non‐COVID‐19
team (n = 639)

No. (%) p value

Age, mean (SD), year 41.7 (11.1) 36.9 (8.8) 43.1 (11.3) <.001

Sex, female 557 (67.2) 111 (58.7) 443 (69.3) .006

Physician/nurse 349/479

(42.1/57.9)

73/116 (38.6/61.4) 276/363 (43.2/56.8) .262

Quarantined 139 (16.7) 41 (21.7) 78 (12.2) .001

History of physical illness 225 (26.7) 47 (25.0) 178 (27.9) .417

Past psychological

problems

297 (35.2) 82 (43.4) 215 (33.6) .014

Living alone 122 (14.8) 44 (23.7) 78 (12.2) <.001

Professional experience,

mean (SD), year

14.2 (11.9) 9.9 (9.4) 15.4 (12.3) <.001

Marital status

Single 157 (18.9) 59 (31.2) 98 (15.3) <.001

Married 584 (70.6) 114 (60.3) 470 (73.5)

Divorced 61 (7.3) 11 (5.8) 50 (7.8)

Other 26 (3.1) 5 (2.6) 21 (3.2)

Religion

Jewish 687 (82.7) 131 (69.7) 556 (86.5) <.001

Muslim 69 (8.3) 36 (19.1) 33 (5.1)

Christian 6 (0.7) 2 (1.1) 4 (0.6)

Atheist 56 (6.7) 17 (9.0) 39 (6.1)

Other 13 (1.6) 2 (1.1) 11 (1.7)

Abbreviation: COVID‐19, coronavirus disease 2019.
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3.2 | Witnessing patient death and posttraumatic
stress symptoms

Witnessing patient death in the COVID‐19 team was associated with a

two‐fold increased likelihood of PTSS as compared with the non‐COVID

19 team (26.3% vs. 13.2%). This association was observed only in the

COVID‐19 team (OR, 3.97; 95% CI, 1.58–9.99; p = .0007), but not in the

non‐COVID‐19 team (OR, 0.91; 95% CI, 0.51–1.61; p = .92, Table 4).

The effect of witnessing patient death on PTSS in the COVID‐19 team

was stronger in females as compared with males (aOR 4.97 vs. aOR

2.91, respectively) and in physicians as compared with nurses (aOR 8.32

vs. 3.15, respectively, Supplementary 2). To further confirm this asso-

ciation, multivariate logistic regression model was used with PTSS as

dependent variable and an interaction term of COVOD‐19 x witnessing

TABLE 2 Posttraumatic stress
symptoms, depression, anxiety, resilience,
stress factors, and subjective experiences
by study team

Measure

COVID‐19 team

(n = 189) No. (%)

Non‐COVID‐19 team

(n = 639) No. (%) p value

PC‐PTSD‐5, No. of symptoms,

median (IQR)

1 (0–2) 0 (0–1) .004

0 symptoms 88 (46.6) 371 (57.7)

1–2 symptoms 67 (35.5) 186 (28.9)

1–2 symptoms 32 (16.9) 83 (12.9)

PHQ‐9, mean (SD) 6.6 (4.9) 5.4 (5.0) .079

PHQ‐9 ≥ 10 47 (25.0) 113 (17.7) .025

PROMIS Anxiety, mean (SD) 58.2 (7.8) 57.9 (7.8) .427

PROMIS ≥ 62.3 70 (37.0) 207 (32.2) .234

CD‐RISC, mean (SD) 30.3 (6.6) 29.7 (6.5) .074

Pandemic‐related stress factors (endorsing “often” or “always”)

Anxiety about being infected 34 (18.1) 131 (20.4) .350

Anxiety about infecting family 102 (53.9) 301 (47.1) .014

Lack of knowledge about

infectiveness and virulence

37 (19.6) 112 (17.5) .700

Lack of knowledge about prevention

and protection

28 (14.8) 92 (14.4) .126

Financial concerns 59 (31.7) 208 (32.6) .387

Mental exhaustion 68 (36.0) 163 (25.5) .001

Negative experiences

High exposure to physical suffering

of patients (often\always)

154 (81.5) 483 (75.6) .004

High exposure to mental suffering

of patients (often\always)

140 (74.9) 510 (80.0) .442

Negative self‐perceived health

(fair\poor)

17 (9.0) 62 (9.8) .191

Witnessing patient death 95 (50.2) 179 (24.7) <.001

None 92 (48.7) 480 (74.7) <.001

One 34 (18.0) 89 (13.8)

More than one 61 (32.2) 70 (10.9)

Positive experiences (endorsing “often” or “always”)

Altruistic acceptance of risk 127 (68.6) 225 (36.4) <.001

Feeling mission driven to work 131 (70.0) 411 (64.4) .001

Feeling protected by the hospital 93 (49.7) 181 (28.3) <.001

Feeling protected by the

government

29 (15.9) 102 (16.0) .529

Abbreviations: CD‐RISC, Connor–Davidson Resilience Scale; PC‐PTSD‐5, Primary Care‐Post
Traumatic Stress Disorder Screen for DSM‐5; PHQ‐9, Patient Health Questionnaire‐9; PROMIS,

Patient‐Reported Outcomes Measurement Information System.

*PC‐PTSD‐5, PRSF, negative and positive experiences were tested with Mann–Whitney U test for

independent samples. PHQ‐9, PROMIS Anxiety, and CD‐RISC were tested with ANCOVA adjusted for

age, sex, and physician/nurse. Above/below cutoff proportions of PHQ‐9, PROMIS Anxiety, and

CD‐RISC were tested with Z‐test for two‐population proportions.
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patient death as a covariate. The adjusted OR for this interaction term

was 3.97 (95% CI, 1.34–11.77; p = .013).

4 | DISCUSSION

In this study of a sample involving more than 800 HCW from a large,

tertiary medical center, conducted during a peak of inpatient ad-

missions for COVID‐19 in Israel, three independent risk factors for

PTSS, probable depression and anxiety were identified: anxiety

about infecting family, anxiety about being infected, and mental ex-

haustion. A fourth risk factor, unique to risk of PTSS that emerged

from our data was witnessing patient death.

Witnessing death in different settings was shown to be related to

PTSD symptoms among professionals (Alden et al., 2008; Lee et al.,

2017). In a recently published study 50% of HCWworking in a medical

center in New Work City rated patient deaths as highly distressing

(Shechter et al., 2020). Our study, however, is the first to report an

independent, robust and statistically significant association between

witnessing patient death and PTSS in COVID‐19 frontline HCW. This

finding was stronger among physicians as compared with nurses and

among females as compared males. The latter strengthens the face

validity of our findings, as sex differences in PTSD are well docu-

mented (Olff et al., 2007). The finding that physician are more likely to

report PTSS might be explained by more susceptibility to feelings of

uncertainty about effective lifesaving treatment protocols for

COVID‐19 which might lead to sense of despair and anguish.

Our finding of an association between witnessing patient death

and PTSS might be attributed to several additional factors, unique to

the COVID ‐19 setting. First, the COVID‐19 team witnessed higher

number of deaths, while at the same time there has been a decline

in non‐COVID‐19 hospital admissions and subsequently a decline in

non COVID‐19 related in‐hospital mortality (Figure 1). Second,

unpredictable deterioration of young and previously healthy

patients, in contrast to the typical non‐COVID‐19 deaths, might be

experienced as traumatic. Third, we found that the mean age, at time

of patient death in the COVID‐19 wards, was significantly younger

compared with the non‐COVID‐19 wards, and it has been shown that

HCW are more distressed by death of patients that are closer to

them in age (Alhazzani et al., 2020; Laposa & Alden, 2003). Lastly, the

longer duration of hospital stay of patients in the COVID‐19 ward,

coupled with the fact that families were not allowed to be with their

(a) (b)

(c)

F IGURE 1 Total deaths and age at death in the coronavirus disease 2019 (COVID‐19) versus non‐COVID‐19 wards. (a) Mean and median
age at time of death in the COVID‐19 versus non‐COVID‐19 wards during March–April 2020. (b) Number of deaths in COVID‐19 versus non‐
COVID‐19 wards during March–April in 2019 and 2020. (c) Age at death, by age categories in COVID‐19 and non‐COVID‐19 wards
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dying relative during their last moments, leaving the HCW to be

those separating from the deceased, and having to communicate

with and comfort the surviving family members, might have further

contributed to the psychological burden on HCW (Lichtenthal et al.,

2020; Selman et al., 2020).

This study extends our previously reported findings from

another cohort of Israeli physicians on risk factors for COVID‐19
related anxiety (Mosheva et al., 2020). In the present study we show

that the factors that we reported to be associated with anxiety

(mental exhaustion, anxiety about being infected, and infecting

family) are also associated with depression and PTSS.

Curiously, resilience, shown previously as mitigating for anxiety

of HCW (Mosheva et al., 2020), was not found to be associated with

the outcome measures in our current investigation. That might be

explained by the overwhelming and insoluble effects of the stressors

and negative experiences, mainly witnessing death of patients, at the

time of the pandemic.

A main strength of our study is that the study group (COVID‐19
team) and the comparison group (non‐COVID‐19 team) were sam-

pled from the same underlying cohort of physicians and nurses who

share occupational, organizational, and hospital leadership features.

Additional strength is that data were collected in “real‐time,” at the

height of the pandemic in Israel, and not retrospectively, thus re-

ducing likelihood of recall bias. We also had objective information on

participants' hospital allocation, used well‐validated instruments, and

had a very low proportion of missing data.

Our study has several limitations. First, its cross‐sectional design
limits conclusions about directionality. However, the time sequence

of our main finding, that is, that witnessing patient death in the

COVID‐19 ward is associated with PTSS, is unequivocal. In addition,

we were able to establish temporality by anchoring of the traumatic

stress questions specifically to the COVID‐19 pandemic. Second, the

relatively low response rate, among the non‐COVID‐19 team, al-

though might be viewed as reasonable considering the circumstances

under which recruitment carried out, might have introduced selec-

tion bias. However, responders were overall similar to non‐
responders with regard to their baseline characteristics. Thus, it is

likely that nonresponse does not threaten considerably the internal

validity of our findings (Johnson & Wislar, 2012). Third, information

bias might have occurred if HCW tend to underreport mental health

symptoms due to fear of labeling and stigma, and if responses on

certain items were influenced by social desirability bias (Latkin et al.,

2017; Tourangeau & Yan, 2007). However, the fact that ques-

tionnaires were anonymous makes this bias less likely. Fourth, we

TABLE 3 The association between mental health outcomes, study team, pandemic related stress factors, and subjective experiences

PC‐PTSD ≥ 3 PHQ‐9 ≥ 10 PROMIS anxiety ≥ 62.3

STEP I STEP II STEP I STEP II STEP I STEP II

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

STEP I

Working in a specialized

COVID‐19 ward

1.26 (0.79–2.00) 0.95 (0.53– 1.69) 1.48 (1.00– 2.21) 1.11 (0.65– 1.90) 1.22 (0.86– 1.73) 1.15 (0.70– 1.89)

STEP II‐ PRSF, negative experiences, and resilience

Age 0.99 (0.96–1.01) 0.98 (0.96–1.01) 1.01 (0.99– 1.03)

Female 1.14 (0.63–2.06) 0.86 (0.50–1.49) 1.88 (1.15–3.06)*

Physician (ref = nurse) 1.18 (0.67–2.09) 0.91 (0.54–1.55) 1.02 (0.66–1.58)

Anxiety about being infected 1.58 (1.15–2.19)** 1.28 (0.94–1.75) 3.59 (2.57–5.01)***

Anxiety about infecting family 2.02 (1.43–2.85)*** 1.82 (1.33–2.48)*** 1.74 (1.32–2.28)***

Feeling protected by the hospital 0.82 (0.60–1.13) 0.93 (0.69–1.25) 1.04 (0.80–1.35)

Mental exhaustion 2.25 (1.68–3.01)*** 3.72 (2.75–5.03)*** 2.60 (2.01–3.37)***

Poor self‐perceived health 0.98 (0.76–1.26) 0.81 (0.64–1.03) 0.81 (0.68–1.04)

Past psychological problems 1.62 (0.99– 2.65) 1.61 (1.01–2.56)* 0.99 (0.63–1.56)

High exposure to physical suffering

of patients

0.92 (0.64–1.31) 1.35 (0.96–1.92) 0.89 (0.67–1.18)

High exposure to mental suffering

of patients

1.21 (0.83–1.76) 0.93 (0.65–1.22) 1.12 (0.83–1.53)

Witnessing patient death 1.28 (0.75–2.19) 0.71 (0.43–1.20) 0.96 (0.93–0.99)*

Resilience 0.97 (0.94–1.01) 0.97 (0.94–1.01) 1.01 (0.99–1.03)

Note: Covariates in the model included: Perceived physical health; exposure to patients’ physical suffering; exposure to patients’ mental suffering.

Abbreviations: CI, confidence interval; OR, odds ratio; PC‐PTSD‐5, primary care‐posttraumatic stress disorder screen for DSM‐5; PHQ‐9, Patient Health

Questionnaire‐9; PROMIS, Patient‐Reported Outcomes Measurement Information System; PRSF, pandemic related stress factors.

*p < .05.

**p < .01.

***p < .001.
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used conventional thresholds of validated screening instruments,

rather than gold standard diagnostic interviews, to identify probable

PTSD, depression and anxiety. Fifth, although the odds ratio is a valid

measure of association, its use as an approximation to the relative

risk tends to exaggerate the magnitude of the association, more

notably when the prevalence of the outcome is common, as in our

study (Rigby, 1999). Finally, although higher number of deaths in the

COVID‐19 vs non‐COVID‐19 wards is universally reported (More

people dying at home during Covid‐19 pandemic – UK analysis), our

study is based on data from a single medical center in Israel, and thus

generalizability of its findings might be limited.

Our main finding that witnessing patient death in the past month

was associated with PTSS, among the COVID‐19 HCW only, have

several potentially important implications for healthcare organiza-

tions and leaders in times of grave public health crisis. Those include

actions aimed at prevention, detection, and management of trau-

matic stress in frontline HCW, particularly among those who have

witnessed patient death. Suggested actions include educating

frontline HCW about PTSS, providing support by their hospital and

team leaders to better cope with traumatic events and bereavement,

facilitate effective team cohesion, and implement strategies to sup-

port teams’ day‐to‐day work, including informal debriefing and peer

support (Selman et al., 2020).

Further research should focus on longitudinal studies of long‐
term mental health consequences among HCWwho care for patients

with COVID‐19, with special attention to timely detection of post-

traumatic stress and the role of potential risk and protective factors.

Furthermore, interventional trials of potential strategies to reduce

mental health burden among HCW, such as Balint groups (Van Roy

et al., 2015) and end of life education, promote health programs that

address bereavement issues (Kokou‐Kpolou et al., 2020), and im-

proving attitude to dying patients are needed (Lichtenthal et al.,

2020). With growing awareness of the needs of HCW in COVID‐19
teams and the recognition of the risk for PTSD, it is important that

health organizations will take a proactive role in screening and

intervening to address those needs. Those needs were recently

reported in a Spanish study, where the majority of HCW working in

COVID‐19 units argued that psychological assistance should be

provided at their centers, and almost half of the sample estimated

that they will need mental health care in the future due to their

COVID‐19 related experiences (Martínez‐López et al., 2020; Nguyen

et al., 2020). As the COVID‐19 pandemic is still ongoing, it is clear

that maintaining the mental agility of the teams standing at the

frontline is key for the endurance of the health care community

facing this immense challenge (Fraher et al., 2020).
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