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Abstract
Background. The whole hospital system was stressed and at risk in the first phase of the
pandemic. This study examined the prevalence of post-traumatic stress disorder (PTSD)
in all hospital staff, medical and non-medical, within two months of the pandemic declaration. Survey concerned staff 4510 health workers of Italian Highly Specialized Research Hospitals.
Method. Subjects were asked to complete an on-line self-reported questionnaire, the
PTSD Checklist 5 (PCL-5) and subjective perception of safety related to personal protective equipment (PPE).
Results. The sample included staff working in hospitals with or without COVID-19 patient admissions. Overall, 11.56% of the hospitals staff met the symptoms criteria for
probable PTSD. The sample included 80.63% (3467) medical staff workers and 19.37%
(833) non-medical staff workers. The 31.91% of participants worked in COVID-19 hospitals/wards. The prevalence of positive screening for PTSD symptoms in medical staff
was 12.42% (426) and in non-medical staff, 8.59% (70). Among medical staff, anesthesiologists had a significant prevalence of PTSD (22.35%), followed by health care
assistants/technicians (15.38%) and physicians (10.11%). Among non-medical staff,
personnel involved in cleaning, catering, maintenance, security, and transportation, the
symptoms of PTSD reached a rate of 12.24% and in administrative staff 8.47%. Risk factors associated with PTSD included working as an anesthesiologist, perceiving PPE as
inadequate, and working in COVID-19 hospitals/wards.
Conclusions. In the present study, as in other studies, the prevalence of PTSD symptoms among hospital workers was significatively higher than the lifetime prevalence of
PTSD in the general population, showing the pandemic’s incredible impact.

INTRODUCTION
Italy was the first nation in Europe to implement
lockdown measures to deal with the COVID-19 pandemic. The Italian National Health System has been
overwhelmed, collapsed under the number of infected
patients, with huge losses. The novel coronavirus SARSCoV-2-causing COVID-19, first spread in China in late
December 2019, was declared a pandemic by the World
Health Organization on 11th March 2020. Italy has
been one of the most affected countries and, in April
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2020, became the epicenter of the spreading pandemic.
As well as other nations, frontline Italian health care
workers experienced high rates of infection and death
partly due to inadequate access to personal protective
equipment (PPE) (i.e. gloves, face shields, gowns, and
hand sanitizer) [1].
During the pandemic, the Italian government separated hospitals into COVID-19 and non-COVID-19
patient admissions.
Health care workers have been exposed to emotional
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METHODS AND MATERIALS
Study setting and population
Hospital workers (health care professionals and nonmedical workers) were asked to complete a self-reported

questionnaire, the PTSD Checklist 5 (PCL-5). An online survey ran continuously from 14 April to 24 May
2020 to estimate the proportion of PTSD symptoms in
hospital staff since one month after the pandemic declaration of COVID-19 (11 March 2020). A sample of
4510 participants was recruited from Italian IRCCS hospitals. IRCCS (Istituto di Ricovero e Cura a Carattere
Scientifico, literally “Scientific Institute for Research,
Hospitalization, and Healthcare”) are hospitals granted
by The Italian Department of Health as a benchmark for
the whole public health system for both the quality of
patient care and the innovation skills. The study received
ethical approval from the Human Research Ethics Board
of IRCCS Neurological Institute Carlo Besta of Milan.
On-line survey
The survey consisted of demographics, the PCL-5
Checklist, and questions about the safety perception
related to PPE.
DSM-5-based PTSD Checklist (PCL-5) is one of the
most widely used self-report questionnaires for PTSD
[12]. The PCL-5 has a variety of purposes, including
screening individuals for PTSD. It takes approximately
5-10 minutes to complete. The PCL-5 evaluates the
degree to which an individual has been bothered in the
past month by DSM-5 PTSD symptoms. Criterion A
was established a priori in the questionnaire by asking
participants to report their responses to the COVID-19
pandemic. Checklist items are rated from 0 (“not at all”)
to 4 (“extremely”). Subscale severity scores are calculated by summing items in each of the four DSM-5 PTSD
symptom clusters: Criterion B intrusions (Items 1-5),
Criterion C avoidance (Items 6-7), Criterion D negative
change in cognitions and mood (Items 8-14), Criterion
E change in arousal and reactivity (Items 15-20), presence/absence of dissociative symptoms (depersonalization/derealization). A provisional PTSD diagnosis can be
made by treating each item rated as 2 = “moderately” or
higher as a symptom endorsed, then following the DSM5 diagnostic rule, which requires at least: 1 B item (questions 1-5), 1 C item (questions 6-7), 2 D items (questions 8-14), 2 E items (questions 15-20). This symptom
cluster scoring method is well established [13].
The safety perception related to PPE was measured
with a 5-point Likert scale ranging from 0 (“very poor”)
to 4 (“excellent”).
Procedure
The on-line survey was conducted from 14 April 2020
through 24 May 2020. The Authors drafted an invitation letter with a link to the survey (Microsoft FORMS
application). The management of each hospital sent
employees the survey invitation email (survey closed
- personal e-mail with password). Participants clicked
on the link to agree to take part to gain access to the
questionnaire. The banner provided the only link to the
survey. The survey did not use cookies and neither collected user internet protocol (IP) addresses nor stored
them with the submitted data. Further, it did not record
any identifying information of the responder, nor did it
ask for any protected health information identifiers. The
data collection link remained active for each IRCCS
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overload for the risk of infection, ethical issues related
to decision-making, constant vigilance, reorganization
of workspaces, and physical exhaustion. Moreover, they
had to face a high number of deaths among patients,
colleagues, and loved ones and often prolonged separation from the family [2, 3]. Non-medical staff also
has been under pressure to follow the national and regional directives, which required continuous updating
and operational decisions based on the local situation
and timely decisions in unforeseen conditions. Hospital management had to make countless decisions (e.g.,
managing intensive care units, setting up new “COVID-19 blocks”, postponing elective surgeries to prepare
for a spike in coronavirus cases, and redeploying staff).
These unprecedented circumstances were likely to increase the risk of mental health disorders such as posttraumatic stress disorder (PTSD) [4, 7], the sentinel
mental health consequence of natural disaster exposure.
Many studies had shown that health care workers were
likely to suffer from PTSD after participating in an emergency both for the COVID-19 pandemic and for the
previous infectious outbreaks (severe acute respiratory
syndrome, SARS; Middle East respiratory syndrome,
MERS) [5-9]. PTSD individuals are more at risk of suicidal ideation, suicide attempt, and deaths by suicide,
even considering that health care workers are previously
at-risk occupations [6] because burnout (chronic workrelated stress) is already present. Exposure to work-related stressors is expected to have long-term psychological
consequences for many healthcare professionals [10].
Guidelines for post-traumatic stress disorder of the
National Institute of Health and Care Excellence recommend “for people at high risk of developing PTSD
after a major disaster, those responsible for coordinating the disaster plan should think about the routine use
of a validated, brief screening instrument for PTSD at
one month after the disaster (NG 116, 2018)”.
The aim of the study was to rapidly identify the number of people at risk, to set appropriate strategies to
provide evidence-based support or care [4].
In this study, we observed the prevalence of PTSD
symptoms in health care professionals in close contact
with patients (physician, nursing staff, health care assistants, and technicians) and non-medical staff (hospital administrators, administrative staff, maintenance
estates workers) from twenty-four out of fifty-one Italian IRCCS (Istituto di Ricovero e Cura a Carattere
Scientifico, Italian Scientific Institute for Research,
Hospitalization,and Healthcare) through an anonymous, on-line self-check tool. Although the risk of
PTSD for healthcare professionals has been well documented [6-9], it is not for non-medical staff.
Hospital administration should take proactive steps
to minimize the impact of COVID-19 in health care
workers because early interventions may mitigate the
mental health impact on health care workers and nonmedical staff [11].
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for 15 days, starting from the first response received.
The first page of the survey provided the responder
with essential information regarding the purpose of the
study, a statement regarding the host institution and
regulatory approval from the institution, and approximate completion time. Multiple checkboxes provided
multiple checkboxes, rating scales, yes/no questions,
or specific fill in the blank questions. No open-ended
questions or queries that required free text entry were
used. Our survey adheres to the Checklist for Reporting Results of Internet E-Surveys (CHERRIES) [14]
this paper provides the first comprehensive review of
its diagnostic utility. Eighteen diagnostic accuracy studies of the PCL are presented, followed by an examination of the potential roles of spectrum effects, bias, and
prevalence in understanding the variation in sensitivity,
specificity, and other operating characteristics across
these studies. Two related issues as to the interchangeability of the PCL’s three versions (civilian, military, and
specific and UE Regulation 2016/679 concerning the
processing of personal data.
Other data were collected about gender, age, educational level, hospital staff role (medical/non-medical),
job qualification (physician in contact with patients
or biological material; anesthesiologist; non-physician
staff in contact with patients or biological material;
health care assistants and technicians; researchers; administrative staff; other: cleaning, catering, maintenance, security, transport staff), affiliation to hospital/
ward dedicated to COVID-19 patients (COVID-19 vs
non-COVID-19 hospital/ward) and subjective perception of safety related to PPE.
Study outcomes
First, we analyzed PTSD prevalence in the overall
sample to investigate the burden of trauma in health
care professionals in close contact with patients and
non-medical staff during the COVID-19 pandemic.
Second, a subgroup analysis of the prevalence of PTSD
by the socio-demographic variable as gender, age was
conducted. Third, we sort prevalence of PTSD by hospital staff role (medical/non-medical) and by job qualification (physician in contact with patients or biological
material; anesthesiologist; non-physician staff in contact with patients or biological material; health care
assistants and technicians; researchers; administrative
staff; other: cleaning, catering, maintenance, security,
transport staff). Forth, we explore the prevalence of
PTSD symptoms in hospital workers more exposed to
COVID-19 at work (COVID-19 vs non-COVID-19
hospital/ward). Fifth, we assess the association of
PTSD and a hospital/ward with COVID-19 patients or
not and subjective perception of safety related to PPE.
Sixth we examined a cluster prevalence of PTSD (“intrusions”, “avoidance”, “negative change in cognitions
and mood”, “change in arousal and reactivity”). Finally,
to examine risk prediction of PTSD, we tested whether
socio-demographic data (independent variables), COVID-19 vs non-COVID-19 hospital/ward, staff role,
job qualification and PPE safety perception predicted
PTSD in hospital workers (dependent variable) using
bivariate and multivariate logistic regression analyses.

Statistical analyses
A sample size of about 3500 participants was estimated to be appropriate to meet the study’s primary
objective, which was to evaluate the prevalence of
PTSD symptoms in hospital workers. Assuming that in
previous infectious outbreaks (SARS and MERS), the
prevalence of PTSD in health care professionals reported varied between 10% and 40% [15], based on Wald’s
approximate binomial method, the number of 3500
subjects would have guaranteed a margin of error not
exceeding ± 2% (i.e., a 95% confidence interval, 95%
CI, width equal to 4%).
Appropriate descriptive analysis was provided; in
particular, the qualitative variables were summarized
through the absolute and percentage frequency distributions. Regarding the primary endpoint, adequate
point and interval estimates were provided for proportions, using the Wald approximate binomial method.
The chi-square test and the multivariate logistic model
were used to investigate the association between risk
factors and PTSD. P-values <0.05 were considered statistically significant, and all tests were two-tailed. Statistical analyses were performed using STATA statistical
software, version 16 (StataCorp. 2019. Stata Statistical
Software: Release 16. College Station, TX: StataCorp
LLC).
RESULTS
Participants
Twenty-four out of fifty-one Italian IRCCS participated (Figure 1). The total number of hospital workers
responders was 4510. Incomplete PCL-5 Checklist
(n=17) or atypical timestamp (n=6) submission (inferior to 2 minutes) were excluded, leaving a total group
of 4487 respondents (Table 1). Numbers may not add
up due to missing data about gender, age, educational
level, hospital staff role, job qualification, COVID-19
vs non-COVID-19 hospital/ward or subjective percep-

Figure 1
Regional location of participants IRCCS (green) in Italy.
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Total N. subjects

4487

Gender
Male

1266/4468 (28.33%)

Female

3202/4468 (71.67%)

Age
18-30

479/4478 (10.70%)

31-50

2277/4478 (50.85%)

51-65

1656/4478 (36.98%)

66-75

62/4478 (1.38%)

> 75

4/4478 (0.09%)

Educational Level
Middle School

99/4231 (2.34%)

High School

858/4231 (20.28%)

University

3274/4231 (77.38%)

Staff
Medical staff
Physicians in contact with patients
and/or biological material

3467/4300 (80.63%)
808/4300 (18.79%)

Anaesthesiologists

87/4300 (2.02%)

Non-physician staff in contact with
patients and/or biological material

157/4300 (3.65%)

Health care assistants and technicians
(nursing, physiotherapy, laboratory/
radiology)

1742/4300 (40.51%)

Researchers

673/4300 (15.65%)

Non-medical staff
Administrative staff (hospital
administration and management)

833/4300 (19.37%)
773/4300 (17.98%)

Other (cleaning, catering,
maintenance, security, transport staff )

49/4300 (1.14%)

Volunteers

11/4300 (0.26%)

Workplace
COVID-19 hospitals/wards

1423/4460 (31.91%)

Non-COVID-19 hospitals/wards

3037/4460 (68.09%)

tion of safety related to PPE. The majority of responders, 71.67% (3202), were females; 50.85% aged 31-50
years (2277), and the university educational level was
the most representative (3274; 77.38%). Among the
respondents, 80.63% (3467) were medical staff workers, and 19.37% (833) were non-medical staff workers.
Healthcare assistants and technicians (nursing, physiotherapy, laboratory/radiology) were the most representative: 1742 (40.51%). The 31.91% (1423) of participants worked in COVID-19 hospitals/wards.
Our sample is representative of the general gender
and staff organizational structure of the Italian hospital workers. Based on the entire staff of IRCCS hospitals, females represent 67.3%, medical staff workers
represent 86.2% (physician 14.5%, non-physician staff

Prevalence of PTSD symptoms
Overall, 511 out of 4429 (11.6%, 95% CI 10.6%12.5%) of hospital workers met PTSD symptom criteria
(BCDE) (Table 2).
PTSD symptoms were more frequent in female (392,
12.41%) than male (117, 9.33%) participants (p-value
0.004). PTSD symptoms were significantly related
to educational level, with a higher prevalence among
participants with high school degree (126, 14.89%)
compared to those with middle school diploma (11,
11.83%) and the university degree (349, 10.76%) (pvalue 0.004).
The prevalence of positive screening for PTSD symptoms in medical staff was 12.42% (426) and in nonmedical staff, 8.59% (70). Among medical staff, anesthesiologists (a category chosen a priori by authors for
their specific role in the care of COVID-19) had the
most significant percentage of PTSD symptoms (19,
22.35%), followed by health-care assistants and technicians (264, 15.38%) and physician in contact with
patients or biological material (81, 10.11%) (Figure 2).
The same trend was observed for COVID-19 and
non-COVID 19 hospitals/wards, with a significant increase in PTSD cases in COVID-19 hospitals/wards.
Regarding the lack of PPE, 59.7% of responders with
probable PTSD rated as inadequate PPE (range 0-1)
with no significant difference between COVID-19 and
non-COVID-19 hospitals/ward (p = 0.385).
Concerning symptom clusters, intrusive symptoms
were considered relevant (“moderately” or higher) in
41.3% (1852 responders), avoidance in 37.0% (1653),
changes in arousal in 36.3% (1628), a negative change
in cognitions and mood in 33.7% (1510). Dissociative
symptoms were present as derealization in 39.1% (1638)
and depersonalization in 25.0% (1118) (data not shown).
Factors associated with PTSD symptoms
Results of the multivariate logistic regression analysis
(see Table 3) showed that female were more likely to
develop PTSD (adjusted odds ratio, OR, 1.43; 95% CI
1.13-1.81) as compared with the male.
Respondents with lower educational level were more
likely to develop PTSD compared to participants with
the university degree, OR was 1.62 (1.26-2.08) for participants with high school, and 1.23 (0.63-2.41) for participants with middle school diploma.
When examining job qualification, the major risk for
PTSD symptoms was for anesthesiologist 3.14 (1.685.84), for cleaning, catering, maintenance, security,
transport staff 1.94 (0.76-4.95) and medical staff (excluding anesthesiologist) 1.69 (1.32-2.16).
The probability of developing symptoms of PTSD was
2.03 (1.64-2.51) times higher for respondents working
in COVID-19 hospitals/wards than respondents who
worked in non-COVID-19 hospitals/wards.
The chances of developing PTSD were 2.22 (1.772.77) times higher among respondents who had poor
or very poor PPE safety perception compared to fair
safety perception.
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3.1%, health care assistants and technicians 60.4%, and
researcher 8.1%) compared to non-medical staff [16].
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Table 2
Post-traumatic stress disorder (PTSD) prevalence in COVID-19 and non-COVID-19 hospitals
PTSD prevalence
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Overall

p

COVID-19
hospitals/wards

511 (11.56%)

p

246 (17.52%)

Non-COVID-19
hospitals/wards

p

265 (8.82%)

0.000

43 (5.64%)

0.000

Gender
Male

117 (9.33%)

Female

392 (12.41%)

0.004

74 (15.38%)

0.120

172 (18.72%)

219 (9.81%)

Age
18-30

62 (13.00%)

0.485

27 (20.45%)

0.708

35 (10.14%)

31-50

246 (10.91%)

127 (16.87%)

118 (7.90%)

51-65

197 (12.11%)

90 (17.93%)

107 (9.57%)

66-75

5 (8.47%)

1 (7.69%)

4 (8.89%)

> 75

0 (0.00%)

0 (0.00%)

0 (0.00%)

0.510

Educational level
Middle School

11 (11.83%)

0.004

62 (23.13%)

0.011

64 (11.13%)

High School

126 (14.89%)

5 (21.74%)

6 (8.70%)

University

349 (10.76%)

157 (15.48%)

64 (11.13%)

0.168

Staff
Medical staff

426 (12.42%)

0.000

217 (18.84%)

0.002

208 (9.16%)

Physicians in contact with patients and/
or biological material

81 (10.11%)

48 (14.41%)

33 (7.10%)

Anaesthesiologists

19 (22.35%)

15 (24.59%)

4 (16.67%)

Non-Physician staff in contact with
patients and/or biological material

12 (7.64%)

5 (10·00%)

7 (6.54%)

264 (15.38%)

142 (22.02%)

122 (11.39%)

Health care assistants and technicians
(nursing, physiotherapy, laboratory/
radiology)

50 (7.46%)

7 (11.11%)

42 (6.95%)

Non-medical staff

Researchers

70 (8.59%)

26 (11.66%)

44 (7.50%)

Administrative staff (Hospital
administration and management)

64 (8.47%)

22 (11.00%)

42 (7.61%)

Other (cleaning, catering, maintenance,
security, transport staff )

6 (12.24%)

4 (18.18%)

2 (7.69%)

Volunteers

0 (0.00%)

0 (0.00%)

0 (0.00%)

p are p-values from chi-square tests.

30
25
20

COVID

24.59

NonCOVID19

22.02
18.18

16.67

15

14.41
11.39

10

11.11

11.00
7.69

7.10

7.61

10.00
6.95

6.54

5
0

Anaesthesiologist

Health care
Cleaning, catering,
assistants
maintenance, security,
and technicians
transport staff

Physician

Administrative staff

Figure 2
Percentage of respondents with post-traumatic stress disorder (PTSD) symptoms.

Researcher

Non-Physician

0.014

Odd ratio
(95% CI)
Gender

Male
Female

Age

Educational
level

Staff

p value

1 (ref )
1.430351

0.003

18-30

1 (ref )

31-50

0.7964101

0.181

>50

0.8399574

0.329

University

1 (ref )

High School

1.616833

0.000

Middle School

1.234976

0.537

Non-medical staff

1 (ref )

Medical staff

1.689937

0.000

Anaesthesiologist

3.135096

0.000

Other

1.939316

0.166

Hospitals/
wards

Non-COVID-19

PPE safety
perception

Fair

COVID-19

1 (ref )
2.029542

0.000

Poor/very poor

2.216694

0.000

Good/excellent

0 .896858

0.562

PPE: personal protective equipment.

DISCUSSION
Following National Institute for Health and Care
Excellence’s recommendations to rapidly evaluate the
mental health impact of hospital workers, we decided to
take advantage of the on-line survey. An on-line survey
can be easily deployed and completed by participants,
particularly when disseminated via e-mail with minimal
costs. Mainly, the completion of survey questionnaires
on-line could have been answered at the convenience of
responders, at their own pace, as they were facing the
pandemic.
In this study, the prevalence of PTSD among hospital
workers was 11% when the lifetime prevalence of PTSD
in Italy is about 2.4% in the general population [17],
showing the significant impact of the pandemic [18,19].
The major risk of the female having PTSD symptoms,
detected in our study, is in line with current research
that observes that the lifetime risk for PTSD in women
is twice that in men. Literature offers competing explanations for this observation that might reflect a combination of greater exposure and genetic vulnerability
[20].
Working in COVID hospitals/wards is related to two
times the probability of developing PTSD symptoms
with respect to non-COVID hospitals/wards.
In the present study, anesthesiologists, core figures of
health care emergency during COVID-19 spread, are
those with higher rate (22%) with a chance three times
more likely of developing PTSD symptoms with respect
to other categories.
This study clearly evidence that the risk of developing
PTSD disorder not only regards health care profession-

als in close contact with patients but also those who
silently work backstage, such as administrative employees and all non-medical staff [21-23].
Since a critical symptom of PTSD involves avoiding
environments related to the traumatic event, hospitals
workers traumatized at work often have extreme difficulty returning to their place of employment with the
negative consequences of absenteeism and decreased
productivity [24].
Healthcare professionals’ perception of inadequate
PPE during the current pandemic has been a possible
factor influencing our global results because most responders with probable PTSD rated as inadequate PPE.
Protective factors can provide valuable insights into the
variability of individuals’ responses to COVID-19.
Interesting is the massive presence of dissociative
reactions with a prevalence of derealization symptoms.
Derealization is the feeling of being disconnected from
one’s surrounding environment and, in this case, probably triggered by fundamental changes in the way of life
in this pandemic event (fear, lockdown, employment of
army, etc.). Dissociative reactions are associated with
more severe PTSD symptoms and decreased functioning [25].
Three major limitations regarding this study must be
considered. Firstly, the gold standard for diagnosing
PTSD is a structured clinical interview and the PCL-5
can be scored only to provide a provisional PTSD diagnosis. Secondly, we explicitly investigated the PTSD
symptoms related to the outbreak establishing a priori
criterion A (DSM-IV), asking participants to report
their responses to the COVID-19 pandemic. It cannot
be excluded that some subjects had a pre-existing posttraumatic stress disorder linked to a different traumatic
experience since previous traumas have not been investigated. Thirdly, the assessment of PTSD is examined
regardless of the time of assessment, which ranges from
1 year to a few years, sometimes decades after the disaster [26]. Only a few studies, such as the present, have
documented PTSD one to six months after trauma [27,
28]. Therefore, PTSD studies are limited in comparability. The Clinical Neuropsychological Service of our Institute (IRCCS Carlo Besta Neurological Institute) has
set up a prompt psychological intervention team based
on existing resources and capacities in association with
the survey. Further, we quickly shared the survey results
with the other involved IRCCS.
CONCLUSIONS
Considering that an on-line survey inevitably produces distortions and limited generalizability, conventional
methods were not feasible during the pandemic. To reduce the distortions: the main tool for PTSD screening
was administered; scores with the most stringent method (to limit false positives) were calculated; available
guidelines and the European privacy laws for the collection of data with on-line survey were applied. Finally,
sample size is reliable and representative of the target
population.
The timely collection of information from employees is
the first step towards local solutions and facilitates support for the most vulnerable staff. Psychological interven-
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tions can reduce the severity of PTSD when the intervention is targeted at those with early symptoms [29], and
psychotherapy is generally recommended as a first-line
treatment [30]. This maximizes the opportunity for staff
to experience psychological growth from overcoming the
challenges faced during the pandemic [4, 31, 32].
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