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Abstract: This study aimed to evaluate the mental health outcomes of health care workers (HCWs)
of the Verona academic hospital trust (Italy) one year after the outbreak of COVID-19 and to identify
predicted risk factors. A web-based survey was conducted from mid-April to mid-May 2021 on
hospital workers one year after the first evaluation performed during the lock-down phase of the
COVID-19 pandemic. Post-traumatic stress, general anxiety, depression, and burnout were assessed
by using, respectively, the impact of event scale (IES-R), the self-rating anxiety scale (SAS), the
patient health questionnaire (PHQ-9) and the Maslach burnout inventory-general survey (MBI-GS).
Multivariate logistic regression analysis was performed to identify factors associated with each of
the four mental health outcomes one year after the COVID-19 outbreak. A total of 1033 HCWs
participated. The percentage of HCWs scoring above the cut-off increased from 2020 to 2021 in all
of the outcome domains (anxiety, 50.1% vs. 55.7, p < 0.05; depression, 26.6% vs. 40.6%, p < 0.001;
burnout, 28.6% vs. 40.6%, p < 0.001; chi-square test), with the exception of post-traumatic distress.
There was also an increase when stratifying by occupation and workplace, with a greater increase for
depression and burnout. Multivariate analysis revealed that, one year after the COVID-19 outbreak,
nurses were at the greatest risk of anxiety and depression, whereas residents were at the greatest risk
of burnout (in terms of low professional efficacy). Working in intensive care units was associated with
an increased risk of developing severe emotional exhaustion and a cynical attitude towards work.
Keywords: COVID-19; post-traumatic stress; depression; anxiety; burnout; health care workers;
occupational health
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1. Introduction
Working in large tertiary hospitals during the COVID-19 pandemic has been found to
be stressful or definitely traumatic for many health care workers (HCWs) [1]. A number
of studies have consistently found that a relevant proportion of HCWs, especially those
at the frontline with critically ill COVID-19 patients, have developed clinically significant
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symptoms of post-traumatic stress, anxiety, depression, and professional burnout [2,3].
Several factors seem to increase the risk of adverse mental health outcomes among HCWs,
including working in intensive care units (ICUs), uncertainty of dealing with an unknown
illness, the rapid global spread and significant mortality of the disease and lack of personal
protective equipment and effective treatment protocols [4]. However, although the COVID19 outbreak has been acutely stressful for most HCWs, the longer-term impact of the
pandemic is still largely unknown. Most studies published so far have investigated the
immediate psychological impact of the pandemic on HCWs [5–8]. Moreover, findings are
still conflicting.
The few studies exploring the short-term impact of the pandemic on HCWs provide
conflicting results. A study carried out in Singapore amongst medical residents showed
that those who were deployed to the higher-risk National Centre for Infectious Diseases
to manage patients with COVID-19 had lower perceived stress at the three-month followup [9]. Similarly, a study conducted in Belgium amongst ICU nurses showed that they
had improved depression, anxiety, and somatization over a two-month period [10]. In
contrast, a study conducted on Argentinean HCWs found a deterioration of self-perceived
job performance and increased prevalence of depression and anxiety over a four-month
period [11]. Moreover, one large prospective study amongst Chinese frontline HCWs found
significantly worse psychiatric status (in terms of somatization, obsessive-compulsiveness,
interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation
and psychoticism) and sleep quality a month after the COVID-19 outbreak [12]. Another
longitudinal study conducted in China found significantly higher risks for depression,
anxiety and post-traumatic stress disorder (PTSD) symptoms during the outbreak period
compared with the stable period of the pandemic a month later [13].
To date, very little information is available on the psychological impact of the pandemic on HCWs over a more prolonged period. Moreover, research has so far addressed
only some specific hospital units or some given occupational categories. A recent study
conducted in Singapore among health care staff of an emergency department found a
significant improvement in anxiety in all professionals, but a significant worsening in
depression among doctors over a period of one year [14]. A repeated cross-sectional study
on intensive care physicians in a COVID-19 hub hospital in Central Italy reported sustained
high levels of occupational stress, anxiety, and depression; low satisfaction; and burnout
over one year since the pandemic onset [15].
Based on the above literature, more research is needed to fully understand the longterm impact of the pandemic on the full spectrum of hospital workers and on staff working
in the various hospital units (including frontline services). Understanding the enduring
occupational and psychological effects of working during the COVID-19 pandemic is
important since it involves the well-being of many HCWs and, in turn, the effectiveness
and safety of the care provided to patients. The objective of the present study was to assess
the psychological impact of the COVID-19 pandemic on the full range of occupational
profiles of HCWs working in a large academic hospital in north-east Italy one year after
the outbreak and to identify personal and job-related factors that might have increased the
risk of developing adverse mental health outcomes one year later.
2. Materials and Methods
2.1. Study Design
The study described here is part of a repeated two-point cross-sectional survey. Specifically, it represents the second evaluation conducted on the HCWs of the Verona University
Hospital Trust. They had first been assessed during the lock-down period of the COVID-19
pandemic (mid-April to mid-May 2020). The survey was promoted and conducted by the
Section of Psychiatry at the University of Verona and supported by the Health Directorate
of the Verona University Hospital Trust. All staff working in the Verona University Hospital
during the COVID-19 pandemic were asked to participate. The sample addressed in the
study is composed by those who accepted to participate. HCWs participated in the study

Int. J. Environ. Res. Public Health 2021, 18, 13374

3 of 21

on a voluntary basis and were asked to sign a written consent form. The findings of the
first assessment are presented in full elsewhere [16,17]. One year after the first assessment
(mid-April to mid-May 2021), HCWs of the Verona Academic Hospital Trust were invited
to re-assess their psychological status. Similarly to the first assessment, the evaluation
carried out in 2021 was made by using self-rated scales hosted on a web-based survey
platform (SurveyMonkey); participants could complete the online questionnaires by using
their PCs, smartphones, or other mobile devices. The study description and the invitation
to participate, as well as the link to the online questionnaires, was published in the hospital’s newsletter and sent via e-mail to all hospital workers by the Trust Administration. A
reminder for completing the questionnaire was sent to all potential participants after one
week. The survey was anonymous, and confidentiality of information was guaranteed.
The second online survey required about 15–20 min to be completed.
2.2. Setting and Participants
The Verona University Hospital is the second largest hospital trust in Italy in terms
of the number of beds and the fifth largest in terms of admissions. The hospital staff
comprises 5942 personnel (including nearly 1200 residents of the medical specialty schools
at the University of Verona). Beginning on 17 March 2020, the Veneto regional government
converted part of the hospital into a ‘COVID-19 hospital’. Thus, dedicated pathways for
both suspected and confirmed COVID-19 cases were established within the hospital, as
well as in other hospital units located in clearly restricted areas specifically devoted to the
treatment of patients with COVID-19. All staff members working in the Verona University
Hospital were asked to participate in the study.
2.3. Assessment Measures
Post-traumatic distress was assessed by using the Impact of Event Scale-Revised
(IES-R) [18], a 22-item self-report instrument that measures subjective distress caused
by traumatic events on a 5-point scale from 0 (not at all) to 4 (extremely) during the
previous seven days. The scale was slightly adapted for this study: participants were first
asked whether they might have experienced a stressful/traumatic event at work related to
COVID-19. Three response options were available: (1) ‘Yes, definitely’, (2) ‘Yes, maybe’ and
(3) ‘No’. Those responding 1 or 2 were then invited to specify (by writing a free response
in their own terms) which kind of stressful/traumatic event it was and were asked to
rate how much they were distressed or bothered during the past seven days by each item
listed in the IES-R. The maximum score is 88 (worst post-traumatic stress state). We used a
cut-off score of 24 for detecting symptoms of post-traumatic distress that deserve clinical
attention [19]. For the specific purpose of this study, analysis was conducted only on
those participants responding ‘Yes, definitely’ to the entry question. Free responses were
analyzed using qualitative content analysis, in which consensus codes were reached by two
of the authors (A.L. and F.A.) through an iterative process with preliminary and secondary
coding. From this analysis, themes emerged into which responses could be categorized.
The same procedure has been also applied in the first assessment.
Symptoms of anxiety were assessed by using the self-rating anxiety scale (SAS) [20]
that contains 20 items, each rated on a 5-point scale from 1 (a little of the time) to 4 (most
of the time). The maximum score of 80 indicates an extremely high anxiety level and the
cut-off score for clinically significant anxiety symptoms is 36 [21].
Symptoms of depression were assessed by using the patient health questionnaire
(PHQ-9) [22], a self-rated nine-item scale that asks if the subject has experienced symptoms
of depression in the previous two weeks. Subjects are asked to rate how often each
symptom occurred: 0 (not at all), 1 (several days), 2 (more than half the days), or 3 (nearly
every day). The total PHQ-9 score ranges from 0 (absence of depressive symptoms) to 27
(most severe depressive symptoms). We used a cut-off score of 10 to indicate a condition
that potentially deserves clinical attention [23].
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Burnout was assessed by using the Maslach burnout inventory-general survey (MBIGS) [24]. It consists of 16 items constituting three subscales that parallel those of the
original MBI: emotional exhaustion (EX; 5 items) covers the experience of both emotional
and physical fatigue; cynicism (CY; 5 items) reflects indifference, a detached attitude
towards work and active disengagement from work; and professional efficacy (EF; 6 items)
consists of feelings of competence, successful achievement and accomplishment in one’s
work, which diminishes when burnout is developing. All MBI-GS items are scored on
a 7-point rating scale ranging from 0 (never) to 6 (always). We used the only Italian
cut-off scores available in the literature for the health care sector (>2.20 for EX, >2.00 for
CY and <3.66 for EF). These cut-offs were derived from a large sample of mental health
professionals working in the Veneto region [25].
Personal sociodemographic information and job characteristics were also collected,
including gender, age, having psychological problems developed before the COVID-19
outbreak requiring specialized help, occupation, and place of work (hospital unit). For
the purpose of analysis, the various hospital units were grouped according to the degree
of clinical engagement with COVID-19 patients, from most engaged to least engaged:
ICUs (that during the lock-down phase were entirely dedicated to critically ill COVID-19
patients), sub-intensive COVID-19 wards (i.e. infectious disease, pulmonary medicine
and internal medicine wards specifically dedicated to COVID-19), other frontline services
dealing with patients with COVID-19 (i.e. radiology and emergency department), nonCOVID-19 wards, laboratory diagnostic services (i.e. laboratory medicine, transfusion
medicine, immunology, pathology, microbiology) and administration.
2.4. Statistical Analysis
Statistical analyses were carried out by using SPSS 22 and Stata 15. Descriptive statistics
are reported as frequencies and percentages. Comparisons between categorical variables
were performed by using the chi-square test or Fisher’s exact test where appropriate.
The precision of the proportion estimate for each adverse outcome was determined by
calculating the margin of error for the two-sided 95% confidence interval (CI). The proportion of participants for each adverse outcome (post-traumatic distress, anxiety, depression,
and burnout domains) in relation to personal (gender and age) and job (occupation, work
place and experienced traumatic event) characteristics was explored by stratifying for the
aforementioned risk factors. Finally, multivariate logistic regression models for the same
outcomes gave adjusted odds ratios (ORs) and 95% CIs. Goodness-of-fit measures were
estimated for these models. The alpha level was set to 0.05 for all effects.
3. Results
3.1. Personal and Job Characteristics
A total of 1033 HCWs completed the online survey in April–May 2021. This sample
was similar to the one recruited in April–May 2020 with respect to all personal characteristics and occupational profile. The two samples differed only in workplace, with
participants of the second assessment being more frequently employed in ICUs (13.6% vs.
9%), sub-intensive COVID-19 units (15.8% vs. 8.3%) and other frontline services dealing
with patients with COVID-19 (11.5% vs. 7.6%) and less in non-COVID-19 wards (40.3% vs.
55%) and laboratory diagnostic services (8.9% vs. 11%) (chi-square test, p < 0.001).
Table 1 shows personal and job characteristics of Verona hospital workers participating
in the 2021 survey.
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Table 1. Personal and job characteristics of participants assessed in April–May 2021 (n = 1033).
n

%

Male

234

23.1

Female

780

76.9

332

32.2

Gender (19 missing)

Age (years) (3 missing)
<36
36–55

503

48.8

>55

195

18.9

Physicians

138

13.5

Residents

171

16.7

Nurses

379

36.7

Other health care staff

233

22.6

Administrative staff

101

9.8

135

13.6

157

15.8

114

11.5

400

40.3

88

8.9

99

10.0

Occupation (11 missing)

Work place (40 missing)
Intensive care units
Sub-intensive COVID-19 wards

1

Frontline services dealing with COVID-19

2

Non-COVID-19 wards
Laboratory diagnostic services

3

Administration
1

Infectious Disease Unit, Pulmonary Medicine, Internal Medicine units converted to COVID-19 units; 2 Radiology and Emergency Departments; 3 Laboratory Medicine, Transfusion Medicine, Immunology, Pathology,
Microbiology.

Table 2 provides information on treatments for mental health problems that participants reported having had received over the previous year.
Table 2. Treatment for mental health (MH) problems reported by participants assessed in April–May
2021 (n = 1033).
n

%

Yes

86

8.4

No

937

91.6

Yes

59

68.6

No

27

31.4

Private

59

68.6

Public

27

31.4

.
HCWs having had received MH treatment (10 missing)

HCWs still in MH treatment (10 missing)

Type of mental health provider (10 missing)
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Table 2. Cont.
n

%

Pharmacological treatment

9

10.5

Psychotherapy

40

46.5

Both

24

27.9

Other

13

15.1

Yes

76

89.4

No

9

10.6

.
Type of MH intervention received (10 missing)

Perceived efficacy of MH treatment (11 missing)

HCWs, health care workers.

Overall, 8% (n = 86) reported having had received some form of mental health treatment over the previous year. Most of them (68.6%) were still in treatment at the time
of evaluation. Among those seeking help for mental health problems, most (68.6%) received treatment by private practitioners rather than by public services (31.4%). Regarding
the specific type of intervention, nearly half reported having had received only psychological therapy, 10% psychopharmacological therapy only and 28% a combined therapy.
Mental health treatment was considered beneficial by nearly all HCWs reporting to have
been treated.
3.2. Mental Health Outcomes 1 Year after the Pandemic Onset
The IES-R, the SAS, the PHQ-9, and the MBI-GS were completed, respectively, by
82.5% (n = 335), 90.2% (n = 932), 88.8% (n = 917) and 86.8% (n = 897) of eligible participants.
When comparing percentages of completers and non-completers with respect to personal
information across the four outcome domains, no staff characteristic was significantly
associated with the pattern of response/no response, with the exception of the IES-R,
which was completed by a higher percentage of females (85.4% vs. 74.2%; Fisher’s exact
test, p = 0.018).
Overall, one year after the outbreak onset, 34.8% (n = 335) of participants reported
having had definitely experienced a stressful/traumatic event related to COVID-19 at
work. The frequency distribution of specific traumatic events is given in Table 3. In brief,
the most frequent traumatic themes reported by hospital workers in the 2021 assessment
were related to dealing with death and dying, demanding work conditions and the fear of
infection, reported, respectively, by 31%, 24.6%, and 11% of respondents. It should be noted
that the ranking (and frequency) of traumatic experiences reported in the 2021 survey was
different from that reported in the previous year.
Among those who reported a COVID-19-related traumatic experience, 72.2% (95% CI
67–77%; margin of error 2.5%) showed symptoms of post-traumatic distress at one year.
Moreover, in the overall sample, 55.7% (95% CI 52–59%; margin of error 1.6%) reported
symptoms of anxiety and 40.6% (95% CI 37–44%; margin of error 1.6%) reported symptoms
of depression one year after the onset of the COVID-19 pandemic. Finally, one year after
the onset of the pandemic, 50.4% (95% CI 47–54%; margin of error 1.7%) of participants
displayed high emotional exhaustion (EX), 46.2% (95% CI 43–49%; margin of error 1.7%)
low professional efficacy (EF) and 35.9% (95% CI 33–39%; margin of error 1.6%) cynicism
(CY). Moreover, 38.1% (95% CI 43–49%; margin of error 1.6%) scored beyond the cut-off
point in all the three MBI-GS scales, thus displaying a burnout condition.
Stratifying by the main personal and professional characteristics, the proportion of participants scoring above the cut-off points in the various outcome domains differed widely.
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Table 3. Comparison of traumatic events reported by respondents in the first (April–May 2020) and second (April–May
2021) assessment points.
First Assessment

Second Assessment

n

%

Rank

n

%

Rank

∆ Rank

High number of deaths, patients dying
alone, use of telephone to communicate the
death of loved ones

73

18.9

3

71

31.1

1

+2

Feeling under pressure due to time and
staff constraints

102

26.4

1

56

24.6

2

−1

Fear of being infected and/or
infecting others

82

21.2

2

25

11.0

3

−1

Insufficient supervision, unclear
guidelines, shortage of PPE

44

11.4

4

20

8.8

4

0

Reassigned to a COVID-19 unit

31

8.0

5

15

6.6

5

0

Infection or death of a relative, friend
or colleague

13

3.4

8

14

6.1

6

+2

Difficult ethical decisions in a short time

16

4.1

6

12

5.3

7

−1

Being infected with COVID-19

14

3.6

7

9

3.9

8

−1

Difficulty of balancing work and family life

11

2.8

9

6

2.6

9

0

386

100.0

228

100.0

As shown in Table 4, women, nurses, and staff working in ICUs or sub-intensive
COVID-19 units reported higher percentages of anxiety and depression. Specifically,
61.5% of women displayed severe anxiety and 44.3% displayed severe depression. In
addition, 69.5% of nurses showed severe anxiety and 49.8% showed severe depression.
HCWs working in ICUs reported symptoms of severe anxiety in 65.8% of cases and of
severe depression in 58% of cases; similarly, staff working in sub-intensive COVID-19
wards reported higher percentages of severe anxiety and depression, respectively, in 64.8%
and 45.3% of cases. Interestingly, anxiety and depression were more frequent among
HCWs who had experienced a COVID-19-related traumatic event at work (76.4% and
62.2%, respectively).
Table 4. Participants scoring below and above the cut-off scores in the various psychopathological domains (IES-R, SAS and
PHQ) at the second assessment point (April-May 2021) by main personal and professional characteristics.
Post-Traumatic Distress *
(n = 335)

Anxiety
(n = 932)

Depression
(n = 917)

<24 IES-R
n (%)

≥24 IES-R
n (%)

p

<36 SAS
n (%)

≥36 SAS
n (%)

p

<10 PHQ
n (%)

≥10 PHQ
n (%)

p

Male

22 (31.9)

47 (68.1)

0.364

129 (62.9)

76 (37.1)

<0.001

142 (70.0)

61 (30.0)

<0.001

Female

69 (26.1)

195 (73.9)

273 (38.5)

437 (61.5)

389 (55.7)

309 (44.3)

<36

41 (36.9)

70 (63.1)

146 (47.7)

160 (52.3)

176 (58.7)

124 (41.3)

36–55

38 (22.8)

129 (77.2)

177 (39.9)

267 (60.1)

252 (57.8)

184 (42.2)

>55

14 (24.6)

43 (75.4)

88 (48.9)

92 (51.1)

115 (64.2)

64 (35.8)

Physicians

18 (36.0)

32 (64.0)

79 (62.2)

48 (37.8)

90 (70.9)

37 (29.1)

Residents

18 (34.6)

34 (65.4)

80 (51.6)

75 (48.4)

91 (59.5)

62 (40.5)

Nurses

31 (21.2)

115 (78.8)

102 (30.5)

232 (69.5)

164 (50.2)

163 (49.8)

Gender

Age (years)
0.030

0.038

0.321

Occupation
0.143

<0.001

<0.001
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Table 4. Cont.
Post-Traumatic Distress *
(n = 335)
<24 IES-R
n (%)

≥24 IES-R
n (%)

Other health care staff

22 (31.9)

Administrative staff

Anxiety
(n = 932)
<36 SAS
n (%)

≥36 SAS
n (%)

47 (68.1)

96 (44.9)

3 (21.4)

11 (78.6)

Intensive care units

16 (23.9)

51 (76.1)

Sub-intensive
COVID-19 wards 1

27 (30.7)

Frontline services
dealing with
COVID-19 2

Depression
(n = 917)
<10 PHQ
n (%)

≥10 PHQ
n (%)

118 (55.1)

130 (61.9)

80 (38.1)

49 (53.3)

43 (46.7)

65 (72.2)

25 (27.8)

41 (34.2)

79 (65.8)

49 (41.9)

68 (58.1)

61 (69.3)

50 (35.2)

92 (64.8)

75 (54.7)

62 (45.3)

10 (22.7)

34 (77.3)

54 (51.9)

50 (48.1)

59 (56.7)

45 (43.3)

Non-COVID-19 wards

27 (30.3)

62 (69.7)

178 (49.7)

180 (50.3)

228 (64.6)

125 (35.4)

Laboratory diagnostic
services 3

6 (31.6)

13 (68.4)

35 (43.8)

45 (56.3)

47 (58.8)

33 (41.3)

Administration

5 (27.8)

13 (72.2)

42 (46.2)

49 (53.8)

65 (73.0)

24 (27.0)

p

p

p

Work place
0.870

0.006

<0.001

Experienced traumatic event
Yes

93 (27.8)

242 (72.2)

No

-

-

-

78 (23.6)

253 (76.4)

335 (55.7)

266 (44.3)

<0.001

123 (37.8)

202 (62.2)

422 (71.3)

170 (28.7)

<0.001

* Completed only by participants who experienced a COVID-19-related traumatic event; 1 Infectious Disease Unit, Pulmonary Medicine,
Internal Medicine units converted specifically to COVID-19; 2 Radiology and Emergency Departments; 3 Laboratory Medicine, Transfusion
Medicine, Immunology, Pathology, Microbiology; IES-R, impact of event scale-revised; PHQ, patient health questionnaire; SAS, self-rating
anxiety scale.

Regarding the MBI-GS scales (Table 5), respondents scoring beyond the cut-off score
were more frequent among staff working in both ICUs (EX 71.6%; EF 53.4%; CY 57.8%) and
sub-intensive COVID-19 wards (EX 61.7%) and, with respect to the occupational profile,
among residents (EX 48.3%; 59.1% EF; CY 33.6%) and nurses (EX 59.8%; EF 47.7%; CY
45.2%). HCWs scoring beyond the cut-off score were also more frequent among those
who had experienced a COVID-19-related traumatic event at work (73.5% EX; 47.3% EF;
50.5% CY).
Table 5. Participants scoring below and above the cut-off scores in the various MBI-GS subscales at the second assessment
point (April–May 2021) by main personal and professional characteristics.
Emotional Exhaustion
(n = 897)

≤2.20
n (%)

Professional Efficacy
(n = 897)

>2.20
n (%)

p

≥3.66
n (%)

0.016

Cynicism
(n = 897)

<3.66
n (%)

p

≤2.00
n (%)

113 (56.5)

87 (43.5)

0.404

362 (53.2)

319 (46.8)

145 (49.0)

151 (51.0)

>2.00
n (%)

p

126 (63.0)

74 (37.0)

0.791

436 (64.0)

245 (36.0)

189 (63.9)

107 (36.1)

Gender
Male

113 (56.5)

87 (43.5)

Female

319 (46.8)

362 (53.2)

<36

146 (49.3)

150 (50.7)

36–55

201 (47.4)

223 (52.6)

231 (54.5)

193 (45.5)

267 (63.0)

157 (37.0)

>55

98 (56.0)

77 (44.0)

105 (60.0)

70 (40.0)

117 (66.9)

58 (33.1)

Intensive care units

33 (28.4)

83 (71.6)

54 (46.6)

62 (53.4)

49 (42.2)

67 (57.8)

Sub-intensive
COVID-19 wards 1

51 (38.3)

82 (61.7)

76 (57.1)

57 (42.9)

88 (66.2)

45 (33.8)

Age (years)
0.158

0.063

0.664

Work place
<0.001

0.342

<0.001
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Professional Efficacy
(n = 897)

Cynicism
(n = 897)

Labora≤2.20
>2.20
≥3.66
<3.66
≤2.00
>2.00
tory diagp
p
p
n (%)
n (%)
n (%) 23 (28.7)
n (%)
45 (56.3)
35
(43.8)
38 (47.5) n (%)
42 (52.5) n (%)
57 (71.3)
nostic serWards/services
dealing
3
vices
53 (52.5)
48 (47.5)
52 (51.5)
49 (48.5)
57 (56.4)
44 (43.6)
with COVID-19 2
Admin(66.7)
29(53.6)
(33.3)
50 (57.5)193 (55.9)
37 (42.5)152 (44.1)
63 (72.4)
Non-COVID-1958wards
185
160 (46.4)
239 (69.3) 24 (27.6)
106 (30.7)
istration
Laboratory diagnostic
Occupation
45 (56.3)
35 (43.8)
38 (47.5)
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57 (71.3)
23 (28.7)
services 3
Physicians 68 (54.8)
56 (45.2)
<0.001
78 (62.9)
46 (37.1)
0.002
86 (69.4)
38 (30.6)
<0.001
Administration
58 (66.7)
29 (33.3)
50 (57.5)
37 (42.5)
63 (72.4)
24 (27.6)
Residents
77 (51.7)
72 (48.3)
61 (40.9)
88 (59.1)
99 (66.4)
50 (336)
Occupation 130 (40.2)
Nurses
193 (59.8)
169 (52.3)
154 (47.7)
177 (54.8)
146 (45.2)
Physicians
68 (54.8)
56 (45.2)
<0.001
78 (62.9)
46 (37.1)
0.002
86 (69.4)
38 (30.6)
<0.001
Other
health
care
109 (53.7)
94(51.7)
(46.3)
119 (58.6)61 (40.9)
84 (41.4) 88 (59.1)
142 (70.0)
Residents
77
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staff
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65 (73.9)
trative staff
Administrative staff
59 (67.0)
29 (33.0)
50 (56.8)
38 (43.2)
65 (73.9)
23 (26.1)
Experienced traumatic event
Experienced traumatic event
No
361 (62.2)
219 (37.8)
<0.001
316 (54.5)
264 (45.5)
0.605
418 (72.1)
162 (27.9)
<0.001
No
361
<0.001
0.605157 (49.5)
418 (72.1)160 (50.5)
162 (27.9)
<0.001
Yes
84 (26.5)
233(62.2)
(73.5) 219 (37.8)
167 (52.7)316 (54.5)
150 (47.3)264 (45.5)
Yes1 Infectious Disease Unit,
84 (26.5)
233Medicine,
(73.5)
167 (52.7) units150
(47.3)
1602 (50.5)
Pulmonary
Internal Medicine
converted
specifically157
to (49.5)
COVID-19;
Radiology
3 Laboratory Medicine, Transfusion Medicine, Immunology, Pathology,
1 Infectious
2
and
Emergency
Departments;
Microbiology;
MBIDisease Unit, Pulmonary Medicine, Internal Medicine units converted specifically to COVID-19; Radiology and Emergency
3 Laboratory Medicine, Transfusion Medicine, Immunology, Pathology, Microbiology; MBI-GS, Maslach burnout inventoryDepartments;
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Maslach burnout
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nurse and having had experienced a COVID-19-related traumatic event were associated
with an increased risk. Regarding depression, an increased risk was associated with being
female, being a nurse or a resident and having had experienced a traumatic event related
to COVID-19.
Table 6. Multivariate logistic regressions for post-traumatic distress, anxiety, and depression assessed among Verona
hospital workers one year after the onset of the pandemic (n = 1033).
Post-Traumatic Distress
Adj OR
(95% CI)

Anxiety
Adj OR
(95% CI)

p
Category

Overall
LR Test

Depression
Adj OR
(95% CI)

p
Category

Overall
LR Test

p
Category

Overall
LR Test

Gender
Male

1

Female

1.40 (0.74–2.66)

0.300
0.296

1
2.40 (1.66–3.47)

<0.001
<0.001

1
1.68 (1.15–2.45)

0.007
0.007

Age (years)
<36

1

0.009

1

0.130

1

0.569

36–55

2.86 (1.42–5.76)

0.003

1.45 (0.95–2.22)

0.082

1.25 (0.82–1.91)

0.290

>55

3.05 (1.25–7.44)

0.014

1.08 (0.65–1.80)

0.762

1.19 (0.71–1.99)

0.510

Work place
Intensive care units

1

0.441

1

0.094

1

0.099

Sub-intensive COVID-19 wards

0.53 (0.24–1.18)

0.119

0.95 (0.53–1.70)

0.856

0.50 (0.29–0.88)

0.015

Frontline wards/services

0.89 (0.34–2.30)

0.805

0.58 (0.31–1.06)

0.074

0.65 (0.36–1.17)

0.149

Non-COVID-19 wards

0.51 (0.23–1.14)

0.103

0.86 (0.52–1.43)

0.569

0.57 (0.35–0.92)

0.022

Laboratory diagnostic services

0.47 (0.13–1.70)

0.252

1.25 (0.62–2.54)

0.535

0.78 (0.39–1.56)

0.488

Administration

0.31 (0.06–1.56)

0.156

1.79 (0.74–4.32)

0.197

0.40 (0.17–0.96)

0.041

Occupation
Physician

1

Resident

2.04 (0.74–5.65)

0.170

1.88 (1.00–3.54)

0.051

2.00 (1.04–3.81)

0.036

Nurse

2.03 (0.92–4.46)

0.078

3.08 (1.87–5.07)

<0.001

2.14 (1.30–3.54)

0.003

Other health care staff

1.07 (0.45–2.51)

0.882

1.65 (0.98–2.78)

0.061

1.42 (0.83–2.44)

0.200

3.69
(0.54–25.15)

0.182

0.99 (0.42–2.31)

0.974

1.58 (0.67–3.75)

0.296

No

-

-

Yes

-

-

Administrative staff

0.203

1

<0.001

1

0.034

Experienced traumatic event
1
4.42 (3.13–6.25)

<0.001
<0.001

1
3.74 (2.72–5.14)

319

874

860

χ2 (12) = 18.94

χ2 (13) = 165.58

χ2 (13) = 120.02

0.090

<0.001

<0.001

Number of observations
LR test

-

p

<0.001
<0.001

Pearson goodness-of-fit
77

Number of covariate patterns
2

χ (df)

2

170
2

170
2

χ (64) = 62.36

χ (156) = 174.11

χ (156) = 169.31

p

0.535

0.153

0.220

Area under ROC curve

0.641

0.742

0.709

Adj OR, adjusted odds ratio; CI, confidence interval; df, degrees of freedom; LR, linear regression; ROC, receiver operating characteristics.

With regard to the MBI-GS (Table 7), working in ICUs (compared with working in the
other hospital wards) and having had experienced a COVID-19-related traumatic event
increased the risk of developing higher levels of emotional exhaustion and cynicism; being a
resident was the only factor that increased the risk of displaying lower professional efficacy.
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Table 7. Multivariate logistic regressions for the MBI-GS domains (emotional exhaustion, professional efficacy and cynicism) assessed among Verona hospital workers one year after the
onset of the pandemic (n = 1033).
Emotional Exhaustion

Professional Efficacy

p

Adj OR (95% CI)
Category

Overall
LR Test

Cynicism

p

Adj OR (95% CI)
Category

p

Adj OR (95% CI)
Overall
LR Test

Category

Overall
LR Test

Gender
Male
Female

1
1.36 (0.94–1.96)

0.097
0.098

1
1.13 (0.80–1.59)

0.492
0.492

1
0.90 (0.63–1.30)

0.589
0.588

Age (years)
<36

1

0.364

1

0.564

1

0.619

36–55

1.29 (0.85–1.96)

0.235

1.22 (0.82–1.80)

0.329

1.15 (0.75–1.76)

0.511

>55

1.04 (0.63–1.72)

0.880

1.07 (0.66–1.73)

0.783

1.29 (0.77–2.16)

0.329

Work place
Intensive care units

1

0.037

1

0.152

1

0.004

Sub-intensive COVID-19 wards

0.56 (0.31–1.01)

0.053

0.68 (0.40–1.15)

0.155

0.35 (0.20–0.61)

<0.001

Frontline wards/Services

0.39 (0.21–0.72)

0.003

0.88 (0.58–1.54)

0.660

0.64 (0.37–1.13)

0.123

Non-COVID-19 wards

0.50 (0.30–0.83)

0.008

0.71 (0.44–1.12)

0.142

0.43 (0.30–0.70)

0.001

Laboratory diagnostic services

0.44 (0.22–0.88)

0.021

1.32 (0.68–2.54)

0.407

0.48 (0.24–0.96)

0.037

Administration

0.34 (0.14–0.81)

0.015

0.68 (0.30–1.50)

0.339

0.46 (0.20–1.08)

0.076

Occupation
Physician

1

0.585

1

0.001

1

0.115

Resident

1.21 (0.65–2.27)

0.542

2.95 (1.62–5.37)

<0.001

1.33 (0.70–2.54)

0.384

Nurse

1.40 (0.86–2.28)

0.178

1.56 (0.98–2.49)

0.060

1.70 (1.04–2.79)

0.036

Other health care staff

1.12 (0.66–1.88)

0.676

1.01 (0.61–1.67)

0.971

1.06 (0.62–1.82)

0.835

Administrative staff

0.90 (0.39–2.08)

0.815

1.52 (0.69–3.33)

0.299

1.02 (0.43–2.43)

0.960

Experienced traumatic event
No

1

Yes

3.91 (2.82–5.42)

<0.001
<0.001

1
1.02 (0.75–1.39)

0.895
0.895

1
2.41 (1.75–3.30)

<0.001
<0.001
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Category
842

Number of observations
LR test

χ2 (13)

p

= 127.09

Professional Efficacy

p

Adj OR (95% CI)

Overall
LR Test

Cynicism

p

Adj OR (95% CI)
Category

Overall
LR Test

Category

842

842

χ2 (13)

χ2 (13)

<0.001

= 29.03
0.006

= 72.51
<0.001

Pearson goodness-of-fit
169

Number of covariate patterns
χ2 (df)

χ2 (155)

= 166.68

169
χ2 (155)

= 157.00

p

Adj OR (95% CI)

169
χ2 (155)

= 161.08

p

0.247

0.440

0.352

Area under ROC curve

0.717

0.606

0.668

Overall
LR Test
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Overall, being a nurse (compared with being a physician) increased the risk of developing anxiety and depression (adjusted ORs 3 and 2, respectively); being a resident
(compared with being a physician) increased the risk of developing anxiety, depression
and low professional efficacy (adjusted ORs 1.9, 2, and 2.9, respectively); and having had
experienced a COVID-19-related traumatic event increased the risk of anxiety, depression,
emotional exhaustion, and cynicism, with adjusted ORs ranging from 2.4 (for cynicism) to
4.4 (for anxiety). Finally, working in ICUs (compared with working in all the other hospital
wards) increased the risk of emotional exhaustion and cynicism.
4. Discussion
As far as we know, this is the first study that has assessed the psychopathological
status of the full range of professional profiles of HCWs working within a large tertiary
hospital one year after the onset of the COVID-19 pandemic. Overall, we found that the
mental health of HCWs working in a large academic hospital in north-east Italy further
deteriorated over the one year since the COVID-19 pandemic onset. The extension of the
health care emergency (which required sustained high workload levels within a context of
persistent uncertainty on the effectiveness of safety procedures and clinical management
protocols) has led to a significant increase in symptoms of depression and burnout among
HCWs of the Verona academic hospital. This is consistent with other reports from Italy
carried out, for example, on staff working in ICUs [15,26].
The Verona Academic Hospital has been designated a ‘COVID-19 hospital’ since the
beginning of the pandemic, and HCWs have continued to provide care to both patients with
COVID-19 and all other patients presenting with various medical and surgical conditions
in a very difficult context characterized by at least two subsequent pandemic waves (second
wave, October 2020–February 2021; third wave, March–May 2021). It should be noted that
in Italy, the second and third pandemic waves have been more severe and deadly than the
first one [27]. Due to an overall higher number of hospitalized subjects, the second wave of
the COVID-19 pandemic had a greater global impact on the health care system in Italy with
respect to the first one [28]. In this context, Veneto was one of the northern Italian regions to
be more severely affected by the second pandemic wave [29]. On the other hand, after the
first pandemic wave, significant changes occurred over the subsequent months within the
Italian health care system that improved the response to the pandemic and the confidence
of HCWs in dealing with patients with COVID-19. For example, the total number of ICU
beds was increased in several Italian hospitals and primary care physicians were involved
directly in the initial management of patients COVID-19. Furthermore, there were more
nasopharyngeal swabs available to test all subjects with symptoms potentially related to
COVID-19 infection [30]. Moreover, from the beginning of January 2021, Italian HCWs
were the first occupational category to be offered anti-SARS-CoV-2 vaccination, and from
April 2021, the vaccination was made mandatory for all HCWs in order to contain the third
wave of the disease.
Interestingly, changes in epidemiological patterns of infection and improvements in
the health care system occurred during the first pandemic year are reflected by the ranking
of the stressful or traumatic events reported by HCWs participating in this study. One
year after the onset of the pandemic, the most frequently reported topic by Verona hospital
workers was that of ‘death and dying’ (e.g., having to deal with a great number of deaths
in a relatively short time, to see patients dying alone as relatives were not allowed to enter
the restricted areas or to communicate by telephone the death of a beloved one to relatives),
whereas during the 2020 evaluation it was ranked third (this is consistent with the fact that
in Italy the mortality of the COVID-19 pandemic was higher in the second wave than in the
first one). Similarly to the 2020 evaluation, ‘working under pressure’ remained the second
most frequent topic in the 2021 evaluation (burdensome working conditions of HCWs was
indeed a major issue throughout the first pandemic year), whereas ‘fear of contagion’ (e.g.,
fear of being infected with COVID-19 and/or to infect family/relatives or other colleagues
at work) was ranked third after one year (probably due to better tracing protocols and

Int. J. Environ. Res. Public Health 2021, 18, 13374

18 of 21

improved personal protective measures, including vaccination). However, both advances
in diagnostic procedures/clinical management and improvement in protective/preventive
measures do not seem to have produced significant effects in mitigating the strain placed
by the pandemic on the health care system and reducing adverse mental health outcomes
among HCWs. We found that one year after the onset of the pandemic, HCWs (especially
nurses, residents, and staff working in ICUs) still reported high levels of post-traumatic
distress, anxiety, depression, and burnout. Indeed, our findings indicate that one year
after the beginning of the COVID-19 health care emergency the prevalence of depression
and burnout (specifically in its components of emotional exhaustion and cynicism) further
increased among Verona hospital workers.
Multivariate analyses revealed that nursing staff, irrespective of the hospital unit
in which they worked, represent the professional category at greatest risk of developing
anxiety and depression. This finding parallels the results obtained from the same hospital
population during the first pandemic wave [16]. Nurses are particularly vulnerable to psychological distress in the workplace, as during the COVID-19 pandemic most of them have
experienced sudden and dramatic challenges in terms of increased workload, reassignment/redeployment to other roles or duties, infection threat, COVID-19-related traumatic
events and frustration with the death of patients for whom they provided care [31]. We also
found that sustained engagement with severely (or critically) ill patients with COVID-19
requiring intensive care is a risk factor for developing burnout, specifically in terms of
increased emotional exhaustion, and of a detached cynical attitudes towards work and
the patients who receive care [32]. A substantial overlapping finding has been reported in
the survey conducted at the time of first pandemic wave [17]. Finally, we found that one
year after the onset of the pandemic, resident physicians were more severely burdened
by burnout than any other professional category. Specifically, they were at higher risk of
experiencing a reduced sense of professional efficacy. This is not an unexpected finding:
researchers have shown that residents are at increased risk of burnout, in light of the
position they have within the organization and the tasks they are generally assigned. This
might have been amplified during the COVID-19 pandemic.
It is interesting that only a small proportion of participants in this study (8%) reported
having had received some kind of mental health treatment over the previous year. It is
worth noting that this proportion is substantially similar to the percentage of respondents
who at the time of first assessment reported having had received treatment for mental
health problems developed before the outbreak (6%) [16]. This is a relevant finding
as the proportion of respondents scoring above the cut-off (for example, in the anxiety
(56%) and depressive (41%) domains (reflecting people with a mental health condition
that deserves timely and careful clinical attention)) was nearly seven times higher than
those reporting having had received mental health treatment over the previous year. This
suggests that most HCWs in need of mental health care either did not ask for specialized
help or were unwilling to admit having such problems. Reluctance to seek mental health
treatment or disclose their own mental health problems is common among health care
professionals, particularly physicians [33]. Concerns about stigma contribute to reluctance
to seek treatment, which has the effect of delaying treatment, especially among those with
the most severe symptoms [34]. Moreover, researchers have reported that HCWs with
higher burnout levels are more likely to perceive stigma associated with seeking help
for their distress, making them a particularly vulnerable population [35,36]. Strategies
to reduce stigma and promote a culture of well-being among health care professionals
are needed.
This study has several limitations. The first is the relatively low response rate. However, web-based surveys generally have lower response rates than face-to-face or telephone
interviews or mail surveys, and the response rates that have been reported are very similar
to our response rate [37]. In addition, some surveys involving physicians had even lower
response rates than ours [38]. A second limitation is the sample addressed in this study
may be biased since those workers more engaged with critically ill patients with COVID-19
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and/or more psychologically distressed have been more likely to participate (thus resulting
in an overestimation of HCWs with adverse mental health outcomes). A third limitation is
related to the study design. Although the group evaluated in the present study might have
been composed of essentially the same subjects assessed during the first pandemic wave (as
they were drawn from the same hospital population), the two-time point, cross-sectional
design implies that we are unable to follow-up change in individual participants from
the first assessment to the second. However, this was unavoidable since we needed to
ensure absolute anonymity in the face of stigma and potential compensation lawsuits. A
fourth limitation regards the multivariate logistic regression assumptions; the sample size
for each regression model is about 900, with the only exception for IES-R (n = 335). A
general guideline is that a minimum of 10 cases with the least frequent outcome for each
independent variable is needed. The IES-R does not respect this rule in one category for
occupation (i.e., ‘administrative staff’) and two categories for workplace (i.e., ‘laboratory
diagnostic services’; ‘administration’); regarding multi-collinearity among the independent
variables, the Chi-square tests between each couple of them showed that they were all
significantly correlated (p < 0.05), with the exception of (gender, age), (gender, traumatic
event) and (age, traumatic event). Finally, the possibility of applying our findings to other
nations should be taken with caution, as the study was conducted within the specificity of
the Italian national health care system.
Overall, the findings of this study (together with the results obtained from the same
hospital population during the first pandemic wave [16,17]) seem to suggest that the
psychological reaction of HCWs to the challenge posed by the COVID-19 outbreak may
be different according to the specific stage of the pandemic. At the beginning (during the
first wave), an ‘acute stress’ reaction was observed, characterized by, for example, posttraumatic response, fear of contagion, and anxiety. One year after the pandemic onset (after
having had faced enduring and challenging work conditions determined by the second and
third pandemic waves), a ‘chronic stress’ reaction seems to have emerged, characterized
by depressive and burnout responses. This ‘chronic’ job-related stress reaction displayed
by HCWs represents a relevant issue, both in terms of personal suffering and of reduced
quality and safety of care provided to patients.
Health care systems will need to address the psychological impact of the pandemic on
HCWs by monitoring reactions and performance, paying careful attention to assignments
and schedules, modifying expectations, assessing occupational risk, promoting effective
work-life balance support mechanisms, and providing psychological support services for
those more in need of mental health care [39]. However, specific types of intervention will
depend on the stage of the pandemic and the specific mental health care needs displayed
by HCWs.
As a future development of this research, we are designing an intervention study on
hospital staff at greater risk of adverse psychological outcomes (e.g., nurses, residents,
and those working in ICUs). The implementation will comprise mindfulness-based stress
reduction protocols that have had some promising effects on burnout of frontline HCWs
during the current COVID-19 pandemic [40].
5. Conclusions
The mental health of health care professionals has further deteriorated in the year since
the COVID-19 pandemic onset. The long duration of the pandemic has exposed HCWs
to an unprecedented strain. Excessive and prolonged workload, isolation, uncertainty
about clinical management protocols, and safety measures have resulted in sustained
psychological distress among hospital workers that should be expeditiously addressed by
health care administrations.
Author Contributions: Conceptualization, A.L., C.B., and F.A.; methodology, A.L., C.B., and S.P.;
formal analysis, C.B.; investigation, A.L.; resources, S.P., and A.C.; data curation, C.B.; writing—
original draft preparation, A.L; writing—review and editing, A.L., R.P., and L.B.; supervision, A.L.
All authors have read and agreed to the published version of the manuscript.

Int. J. Environ. Res. Public Health 2021, 18, 13374

20 of 21

Funding: This research received no specific grant from any funding agency in the public, commercial
or not-for-profit sectors.
Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and was approved by the Ethics Committee of the Provinces of Verona and
Rovigo (approval No. 22002; 17 April 2020).
Informed Consent Statement: All participants provided informed written consent.
Data Availability Statement: Data will be available upon reasonable request. Data will be deposited
in the university repository, where reasonable requests for access can be submitted. Data access can
be requested from the corresponding author.
Acknowledgments: The authors thank all participants for their time and excellent cooperation in
the survey.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.

2.

3.

4.
5.
6.

7.

8.
9.

10.
11.
12.

13.

14.

15.
16.

Carmassi, C.; Foghi, C.; Dell’Oste, V.; Cordone, A.; Bertelloni, C.A.; Bui, E.; Dell’Osso, L. PTSD symptoms in healthcare workers
facing the three coronavirus outbreaks: What can we expect after the COVID-19 pandemic. Psychiatry Res. 2020, 292, 113312.
[CrossRef]
De Kock, J.H.; Latham, H.A.; Leslie, S.J.; Grindle, M.; Munoz, S.A.; Ellis, L.; Polson, R.; O’Malley, C.M. A rapid review of the
impact of COVID-19 on the mental health of healthcare workers: Implications for supporting psychological well-being. BMC
Public Health 2021, 21, 104. [CrossRef]
Santabárbara, J.; Bueno-Notivol, J.; Lipnicki, D.M.; Olaya, B.; Pérez-Moreno, M.; Gracia-García, P.; Idoiaga-Mondragon, N.;
Ozamiz-Etxebarria, N. Prevalence of anxiety in health care professionals during the COVID-19 pandemic: A rapid systematic
review (on published articles in Medline) with meta-analysis. Prog. Neuropsychopharmacol. Biol. Psychiatry 2021, 107, 110244.
[CrossRef] [PubMed]
Sanghera, J.; Pattani, N.; Hashmi, Y.; Varley, K.F.; Cheruvu, M.S.; Bradley, A.; Burke, J.R. The impact of SARS-CoV-2 on the mental
health of healthcare workers in a hospital setting-A Systematic Review. J. Occup. Health 2020, 62, e12175. [CrossRef] [PubMed]
Shreffler, J.; Petrey, J.; Huecker, M. The Impact of COVID-19 on Healthcare Worker Wellness: A Scoping Review. West J. Emerg.
Med. 2020, 21, 1059–1066. [CrossRef] [PubMed]
Cabarkapa, S.; Nadjidai, S.E.; Murgier, J.; Ng, C.H. The psychological impact of COVID-19 and other viral epidemics on frontline
healthcare workers and ways to address it: A rapid systematic review. Brain Behav. Immun. Health 2020, 8, 100144. [CrossRef]
[PubMed]
Pappa, S.; Ntella, V.; Giannakas, T.; Giannakoulis, V.G.; Papoutsi, E.; Katsaounou, P. Prevalence of depression, anxiety, and
insomnia among healthcare workers during the COVID-19 pandemic: A systematic review and meta-analysis. Brain Behav.
Immun. 2020, 88, 901–907. [CrossRef] [PubMed]
Dong, F.; Liu, H.L.; Yang, M.; Lu, C.L.; Dai, N.; Zhang, Y.; Robinson, N.; Liu, J.P. Immediate Psychosocial Impact on Healthcare
Workers During COVID-19 Pandemic in China: A Systematic Review and Meta-Analysis. Front. Psychol. 2021, 12, 645460.
Chew, Q.H.; Chia, F.L.; Ng, W.K.; Lee, W.C.I.; Tan, P.L.L.; Wong, C.S.; Puah, S.H.; Shelat, V.G.; Seah, E.D.; Ceuey, C.W.T.; et al.
Perceived Stress, Stigma, Traumatic Stress Levels and Coping Responses amongst Residents in Training across Multiple Specialties
during COVID-19 Pandemic-A Longitudinal Study. Int. J. Environ. Res. Public Health 2020, 17, 6572. [CrossRef] [PubMed]
Van Steenkiste, E.; Schoofs, J.; Gilis, S.; Messiaen, P. Mental health impact of COVID-19 in frontline healthcare workers in a
Belgian Tertiary care hospital: A prospective longitudinal study. Acta Clin. Belg. 2021, 1–8. [CrossRef]
López Steinmetz, L.C.; Herrera, C.R.; Fong, S.B.; Godoy, J.C. A Longitudinal Study on the Changes in Mental Health of Healthcare
Workers during the COVID-19 Pandemic. Psychiatry 2021, 1–16. [CrossRef]
Zhou, Y.; Ding, H.; Zhang, Y.; Zhang, B.; Guo, Y.; Cheung, T.; Hall, B.J.; Shi, T.; Xiang, Y.T.; Tang, Y. Prevalence of poor psychiatric
status and sleep quality among frontline healthcare workers during and after the COVID-19 outbreak: A longitudinal study.
Transl. Psychiatry 2021, 11, 223. [CrossRef]
Cai, Z.; Cui, Q.; Liu, Z.; Li, J.; Gong, X.; Liu, J.; Wan, Z.; Yuan, X.; Li, X.; Chen, C.; et al. Nurses endured high risks of psychological
problems under the epidemic of COVID-19 in a longitudinal study in Wuhan China. J. Psychiatry Res. 2020, 131, 132–137.
[CrossRef] [PubMed]
Th’ng, F.; Rao, K.A.; Ge, L.; Mao, D.; Neo, H.N.; Molina, J.A.D.; Seow, E. A One-Year Longitudinal Study: Changes in Depression
and Anxiety in Frontline Emergency Department Healthcare Workers in the COVID-19 Pandemic. Int. J. Environ. Res. Public
Health 2021, 18, 11228. [CrossRef] [PubMed]
Magnavita, N.; Soave, P.M.; Antonelli, M. A One-Year Prospective Study of Work-Related Mental Health in the Intensivists of a
COVID-19 Hub Hospital. Int. J. Environ. Res. Public Health. 2021, 18, 9888. [CrossRef]
Lasalvia, A.; Bonetto, C.; Porru, S.; Carta, A.; Tardivo, S.; Bovo, C.; Ruggeri, M.; Amaddeo, F. Psychological impact of COVID-19
pandemic on healthcare workers in a highly burdened area of north-east Italy. Epidemiol. Psychiatry Sci. 2020, 30, e1. [CrossRef]

Int. J. Environ. Res. Public Health 2021, 18, 13374

17.

18.
19.
20.
21.
22.
23.
24.
25.

26.

27.
28.
29.
30.

31.
32.

33.
34.
35.
36.

37.
38.
39.

40.

21 of 21

Lasalvia, A.; Amaddeo, F.; Porru, S.; Carta, A.; Tardivo, S.; Bovo, C.; Ruggeri, M.; Bonetto, C. Levels of burn-out among healthcare
workers during the COVID-19 pandemic and their associated factors: A cross-sectional study in a tertiary hospital of a highly
burdened area of north-east Italy. BMJ Open 2021, 11, e045127. [CrossRef] [PubMed]
Weiss, D.S.; Marmar, C.R. The Impact of Event Scale-Revised. In Assessing Psychological Trauma and PTSD; Wilson, J.P., Keane,
T.M., Eds.; Guildford Press: New York, NY, USA, 1997; pp. 399–411.
Creamer, M.; Bell, R.; Failla, S. Psychometric properties of the impact of event scale-revised. Behav. Res. Ther. 2003, 41, 1489–1496.
[CrossRef] [PubMed]
Zung, W.W.K. A rating instrument for anxiety disorders. Psychosomatics 1971, 12, 371–379. [CrossRef]
Dunstan, D.A.; Scott, N. Norms for Zung’s Self-rating Anxiety Scale. BMC Psychiatry 2020, 20, 90.
Kroenke, K.; Spitzer, R.L.; Williams, J.B. The PHQ-9: Validity of a brief depression severity measure. J. Gen. Intern. Med. 2001, 16,
606–613. [CrossRef] [PubMed]
Kroenke, K.; Spitzer, R.L. The PHQ-9: A new depression diagnostic and severity measure. Psychiatry Ann. 2002, 32, 1–7. [CrossRef]
Schaufeli, W.B.; Leiter, M.P.; Maslach, C.; Jackson, S. Maslach Burnout Inventory-General Survey. In The Maslach Burnout Inventory,
3rd ed.; Maslach, C., Jackson, S.E., Leiter, M.P., Eds.; Consulting Psychologists Press: Palo Alto, CA, USA, 1996.
Lasalvia, A.; Bonetto, C.; Bertani, M.; Bissoli, S.; Cristofalo, D.; Marrella, G.; Ceccato, E.; Cremonese, C.; De Rossi, M.; Lazzarotto,
L.; et al. Influence of perceived organisational factors on job burnout: Survey of community mental health staff. Br. J. Psychiatry
2009, 195, 537–544. [CrossRef] [PubMed]
Magnavita, N.; Soave, P.M.; Antonelli, M. Prolonged Stress Causes Depression in Frontline Workers Facing the COVID-19
Pandemic-A Repeated Cross-Sectional Study in a COVID-19 Hub-Hospital in Central Italy. Int. J. Environ. Res. Public Health 2021,
18, 7316. [CrossRef]
Chirico, F.; Nucera, G.; Szarpak, L. COVID-19 mortality in Italy: The first wave was more severe and deadly, but only in Lombardy
region. J. Infect. 2021, 83, e16. [CrossRef]
Bongiovanni, M. Disputes in the management of COVID-19 infected subjects. Health Prim. Care 2021, 5, 1–2. [CrossRef]
Carletti, M.; Pancrazi, R. Geographic Negative Correlation of Estimated Incidence between First and Second Waves of Coronavirus
Disease 2019 (COVID-19) in Italy. Mathematics 2021, 9, 133. [CrossRef]
Bongiovanni, M.; Arienti, R.; Bini, F.; Bodini, B.D.; Corbetta, E.; Gianturco, L. Differences between the waves in Northern Italy:
How the characteristics and the outcome of COVID-19 infected patients admitted to the emergency room have changed. J. Infect.
2021, 83, e32–e33. [CrossRef]
Al Maqbali, M.; Al Sinani, M.; Al-Lenjawi, B. Prevalence of stress, depression, anxiety and sleep disturbance among nurses
during the COVID-19 pandemic: A systematic review and meta-analysis. J. Psychosom. Res. 2021, 141, 110343. [CrossRef]
Gualano, M.R.; Sinigaglia, T.; Lo Moro, G.; Rousset, S.; Cremona, A.; Bert, F.; Siliquini, R. The Burden of Burnout among
Healthcare Professionals of Intensive Care Units and Emergency Departments during the COVID-19 Pandemic: A Systematic
Review. Int. J. Environ. Res. Public Health 2021, 18, 8172. [CrossRef]
Brower, K.J. Professional Stigma of Mental Health Issues: Physicians Are Both the Cause and Solution. Acad. Med. 2021, 96,
635–640. [CrossRef]
Wijeratne, C.; Johnco, C.; Draper, B.; Earl, J. Doctors’ reporting of mental health stigma and barriers to help-seeking. Occup. Med.
2021, 71, 366–374. [CrossRef]
Weiss, A.K.; Quinn, S.M.; Danley, A.L.; Wiens, K.J.; Mehta, J.J. Burnout and Perceptions of Stigma and Help-Seeking Behavior
Among Pediatric Fellows. Pediatrics 2021, 148, e2021050393. [CrossRef] [PubMed]
Dyrbye, L.N.; Leep Hunderfund, A.N.; Winters, R.C.; Moeschler, S.M.; Vaa Stelling, B.E.; Dozois, E.J.; Satele, D.V.; West, C.P. The
Relationship Between Burnout and Help-Seeking Behaviors, Concerns, and Attitudes of Residents. Acad. Med. 2021, 96, 701–708.
[CrossRef]
Cook, C.; Health, F.; Thompson, R. A Meta-Analysis of Response Rates in Web- or Internet-Based Survey. Educ. Psychol. Meas.
2000, 60, 821–836. [CrossRef]
Cunningham, C.T.; Quan, H.; Hemmelgarn, B.; Noseworthy, T.; Beck, C.A.; Dixon, E.; Samuel, S.; Ghali, W.A.; Sykes, L.L.; Jetté, N.
Exploring physician specialist response rates to web-based surveys. BMC Med. Res. Methodol. 2015, 15, 32. [CrossRef] [PubMed]
Khatatbeh, M.; Alhalaiqa, F.; Khasawneh, A.; Al-Tammemi, A.B.; Khatatbeh, H.; Alhassoun, S.; Al Omari, O. The Experiences
of Nurses and Physicians Caring for COVID-19 Patients: Findings from an Exploratory Phenomenological Study in a High
Case-Load Country. Int. J. Environ. Res. Public Health 2021, 18, 9002. [CrossRef] [PubMed]
Rodriguez-Vega, B.; Palao, Á.; Muñoz-Sanjose, A.; Torrijos, M.; Aguirre, P.; Fernández, A.; Amador, B.; Rocamora, C.; Blanco,
L.; Marti-Esquitino, J. Implementation of a Mindfulness-Based Crisis Intervention for Frontline Healthcare Workers During the
COVID-19 Outbreak in a Public General Hospital in Madrid, Spain. Front. Psychiatry 2020, 11, 562578. [CrossRef]

