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Abstract
COVID-19 was declared a pandemic on March 12, 2020. Italy has been the most affected
country in the world, right after China. Healthcare workers (HCWs) were among the hardest
hit by this event from both a working and psychological point of view. The aim of this webbased cross-sectional study is to assess the consequences of the COVID-19 pandemic on
Italian Occupational Physicians’ well-being and psychological distress, in relation to demographic and occupational characteristic, lifestyle and habits during the lockdown period. We
conducted a web-based cross-sectional survey questionnaire from April 1 to April 21st,
2020. To evaluate the level of psychological distress and the level of well-being, the general
Health Questionnaire-12 (GHQ-12) and the WHO-5 Wellbeing Index were utilized. Since
the statistical assumptions were respected, we proceeded with an analysis of variance
(ANOVA) to ascertain the differences between the averages of the scores of the GHQ-12.
Doctors who live in the most affected regions have a prevalence of psychological distress
higher than their colleagues from the rest of Italy. ANOVA shows significant differences
relating to the female gender, and to the life changes provoked by the lockdown for example
not feeling sheltered at home or suffering from loneliness. This study showed a high prevalence of psychological distress in occupational physicians. To prevent the occurrence of
mental disorders among Occupational Physicians, it is urgent to put in place policies of psychological support and well-being preservation.

Introduction
In January 2020, the World Health Organization (WHO) declared the outbreak of the new
coronavirus epidemic (COVID-19) to be a Public Health Emergency of International Concern.
COVID-19 was declared pandemic on March 12, 2020, and on the same day there were 15,113
people infected and 1,016 deaths in Italy. Subsequently, on March 27, 2020, Italy the most
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affected became the country in the world by the spread of coronavirus, counting over 86,000
confirmed cases. On April 1st, Italy counted 28,403 hospitalizations of which 4,035 in intensive
care [1].
Healthcare workers (HCWs) were among the hardest hit by this event from both a working
and psychological point of view.
The contagion and the burden on health services was not distributed evenly across the
national territory but affected mostly the regions of northern Italy, with areas such as Lombardia, Piemonte, Veneto and Emilia-Romagna, for a total of 72.110 cases; in the remaining 16
Italian Regions were registered 35.559 cases (April 21st, 2020) [2].
On April 29th, 2020, the Italian Ministry of Health published a paper dealing with the
“Operational indications relating to the activities of Occupational Physicians (OPs) in the context of measures to contend and contain the spread of the SARS-CoV-2 virus in the workplace
and in the community”. In this document, the role of the occupational physician had a central
position in the anti-contagion measures, in the active surveillance of workers and in all the
preventive activities aimed at guaranteeing the protection of worker’s health upon the resumption of working activities. OPs have been invited to identify and report to employers, any situation of weakness among company personnel and to manage the reintegration of subjects with
previous COVID-19 infection.
Several studies have shown how severely the well-being of Physicians can be affected in pandemic periods. In fact, during the previous SARS epidemic of 2003 significant psychosocial
effects were reported on HCWs and experiences with very stressful challenges that can trigger
common mental disorders, including anxiety and depression, that can, ultimately, result in
hazards that exceed the consequences of the COVID-19 pandemic itself [3–7].
Recently, a meta-analysis has studied a population of physicians engaged in the management of new viral outbreaks, investigating its psychological aspects. It has shown how young
Physicians with little working seniority, being parents, and experiencing a long quarantine suffered an important psychological distress [8].
In addition, lockdown measures (closing of schools, universities, all non-essential businesses and parks, social distancing, limitation of movements and transport, etc.), imposed by
many governments, including the Italian one (the “lockdown” was introduced in Italy on
March 9th, 2020) in order to slow down the spread of the virus, resulted in a reduced perception of health and an increased feeling of distress in the general population, even if there is a
lack of studies that explore this relationship [9].
In this dramatic national scenario, the figure of the Occupational Physician was important
in all the essential businesses (Hospitals at first) to implement anti COVID-19 prevention measures in the workplaces and in the active health surveillance of workers, during the lockdown.
The aim of this web-based cross-sectional study is to assess well-being and psychological
distress on Italian occupational physicians’, in relation to demographic and occupational characteristics, lifestyle and habits during the lockdown period.

Materials and methods
Study design and participants
We conducted a web-based cross-sectional survey based on Google1 Forms to collect data.
The participation was available across the lockdown period that started in Italy on March 9,
2020 and it was voluntary and anonymous. The link of the survey was published on the first
author’s personal website (https://sites.google.com/a/uniroma1.it/simonedesio) and was sent
to 283 Italian OPs subscribed to the mailing list of the Research Unit of Occupational Medicine
of “Sapienza” University of Rome.
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Data collection
The participants answered the questionnaire from April 1 to April 21, 2020. The questionnaire
consisted of three sections which investigated: 1) demographic and occupational variables, 2)
lifestyle and habits variables, 3) psychological distress and perceived well-being.

Ethical statement
This study was conducted in conformity with the Declaration of Helsinki. An electronic
informed consent was obtained from each participant before the start of the investigation.
The research involved the use of completely anonymous surveys and the participants were
not considered as "vulnerable". The participation was voluntary, and it didn’t induce undue
psychological stress or anxiety. For these reasons, no ethical approvement has been requested,
as required by the institutional review board (IRB) of Sapienza University; a self-certification
was provided about the respect of ethical principles.

Questionnaire sections
Demographic and occupational variables. The first section of the survey explored demographic and occupational characteristics. The demographic variables included gender (male or
female), age and marital status (single or cohabiting). Occupational variables included: 1)
working area, in relation to the Italian regions most affected by COVID-19 (Veneto, Lombardia, Piemonte and Emilia-Romagna) and those which were less affected; 2) job seniority; 3)
night shift work; 4) use of “smart-working” (also intended as “telework” or “remote working”);
5) availability and use of personal protective equipment; 6) changes in job demand.
Lifestyle and habits changes. The second section of the survey explored lifestyle and habits variables. Lifestyle variables included living alone or cohabiting (with partner, family or
friend/roommates), feeling sheltered at home, suffering loneliness, feeling comfortable at
home. Habits variables included smoking, eating habits, and alcohol consumption.
Psychological distress and perceived well-being. The third section of the survey consisted of two questionnaires: the 12-item version of the General Health Questionnaire (GHQ12) to evaluate psychological distress and the 5-item World Health Organization Well-Being
Index (WHO-5) to explore subjective well-being.
The 12-item General Health Questionnaire (GHQ-12) is a self-report indicator of psychiatric disorders currently experienced by the responder with respect of the last two weeks [10]. It
consisted of 12 questions with 4 possible answers: 1) less than usual, 2) no more than usual, 3)
rather more than usual or 4) much more than usual, according to how much the symptoms
indicated were experienced. Two scoring methods can be applied: a dichotomous one (0-0-11), suggested by the original authors, or a Likert- type (0-1-2-3) [11]. We have opted for the
first approach, to ensure less dispersion in the results, considering a score �4 as an indicator
of psychological distress.
The WHO-5 items questionnaire is a short and generic rating scale checking subjective
well-being [12], chosen because it is short, simple and has been used to study the well-being of
workers both in Italy and worldwide [13–15]. It consists of 5 positively worded questions,
rated by the respondent from 0 to 5, with higher scores indicating better conditions; a score
below 13 indicates poor well-being.

Statistical analysis
Quantitative variables were expressed as median and interquartile range (IQR) or as mean and
standard deviation in relation to their distribution, qualitative variables were indicated as
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frequency and percentage. Univariate analysis, including chi-square for categorical variables
was conducted to assess differences between groups of descriptive variables and the outcome
of the questionnaires (dichotomous). The analysis of kurtosis showed that the GHQ-12 questionnaire had a normal distribution in each of the groups formed, according to the answers
given. Furthermore, using the Levene's Test, centred using the 10% trimmed mean, the homogeneity of variances has been demonstrated. Since the statistical assumptions were respected,
we proceeded with an analysis of variance (one-way ANOVA) to analyse the differences
between the averages of the scores of the GHQ-12 questionnaire between groups identified by
the answers given. A post-hoc Tukey test was subsequently performed to demonstrate which
specific groups were significantly different from each other. As the score of the WHO-5 questionnaire did not satisfy the assumptions for the analysis of variance (one-way ANOVA), it
was not carried out and was used to distinguish one group with poor well-being and another
with a good level of well-being, useful both for the descriptive univariate and as an independent variable of the one-way ANOVA. Statistical significance was set at P<0.05. The data was
analysed using the statistical software Stata1 version 15.

Results
A total of 202 participants completed the questionnaires (Response rate of 71,4%). Whereas
the population of OPs in Italy is approximately 7400 units, the sample size achieved is consistent with a margin error of 7% and a confidence level of 95%. These results demonstrate adequate sample size of the study. All the results about prevalence and univariate analysis are
shown in Table 1.

Demographic and occupational variables
Regarding demographic and occupational variables, the total sample was made of:
1. 79 (39.11%) females and 123 (60.89%) were males, the median age of the specimen was 51
years (IQR: 44–62);
2. 59 (29.21%) worked in the Italian Regions with the higher number of COVID-19 cases
(Veneto, Lombardia, Piemonte and Emilia-Romagna), and 143 (70.79%) worked in the
other Italian Regions;
3. Median Job Seniority was 18 years (IQR: 10–30);
4. 86 (42.57%) OPs who were experiencing “smart-working”;
5. 180 (89.11%) declared use of personal protective equipment;
6. 74 (36.63%) working more than before the pandemic, 101 (50.00%) working less and 27
(13.37%) unchanged;
7. 49 (24.26%) declared to be National Health Service employees and 153 (75.74%) declared to
be freelancers.

Lifestyle habits changes
Regarding lifestyle, the total sample consisted of:
1. 48 (23.76%) “feeling sheltered at home”, 21 (10.40%) “suffering from loneliness” and 129
(63.86%) “feeling comfortable at home”;
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Table 1. Sample characteristics.
n (%)

Psychosocial Distress

P-value

202 (100.00)

180 (89.11)

Female

79 (39.11)

72 (91.14)

Male

123 (60.89)

108(87.80)

Age median (IQR)

51 (44–62)

50.5 (44.62)

0.709

47 (42–60)

0.062

�50

100 (49.50)

90 (90.00)

0687

54 (54.00)

0.025

>50

102 (50.50)

90 (88.24)

Single

26 (12.87)

25 (96.15)

Cohabiting

176 (87.13)

155 (88.07)

Most affected

59 (29.21)

57 (96.61)

Less affected

143 (70.79)

123 (86.01)

National Health System Staff

49 (24.26)

46 (93.88)

Freelancers

153 (75.74)

134 (87.58)

Job Seniority, median (IQR)

18 (10–30)

�18

108

98 (90.74)

>18

94

82 (87.23)

Yes

86(42.57)

76 (88.37)

No

116 (57.43)

104 (89.66)

Yes

2(0.99)

2 (100)

No

200 (99.01)

178 (89.00)

Higher than before

74(36.63)

63 (85.14)

Lower than before

101(50.00)

93 (92.08)

55 (54.46)

Unchanged

27(13.37)

24 (88.89)

11 (40.74)

Yes

180 (89.11)

161 (89.44)

No

22 (10.89)

19 (86.36)

Alone

25 (12.38)

24 (96.00)

Partner

49 (24.26)

43 (87.76)

18 (36.73)

Family

128 (63.37)

114 (88.28)

62 (48.44)

48 (23.76)

36 (75.00)

No

58 (28.71)

57 (98.28)

44 (75.86)

Sometimes

96 (47.52)

87 (90.63)

45 (46.88)

21 (10.40)

21 (100)

Poor well-being

P-value

I. Demographic variables
Total

93 (46.04)

Gender
0.458

44 (55.70)

0.027

49 (39.84)

Age cat
39 (38.24)

Marital Status
0.217

14 (53.85)

0.392

79 (44.89)

Italian working Region
0.028

36 (61.02)

0.006

57 (39.86)

II. Job characteristics
0.218

25 (51.02)

0.422

68 (44.44)
0.425

58 (53.70)

0.019

35 (37.23)

III. Lockdown/pandemic variables
Smart working
0.778

34 (39.53)

0.110

59 (50.86)

Night shifts
0.619

0 (0.00)

0.501�

93 (46.50)

Job demand during pandemic
0.346

27 (36.49)

0.052

Use of Personal protective equipment (PPE)
0.661

82 (45.56)

0.693

11 (50.00)

Cohabitants during the lockdown
0.566�

13 (52.00)

0.307

Feeling sheltered at home
Yes

0.001�

4 (8.33)

<0.001�

Suffering loneliness
Yes

0.247�

20 (95.24)

No

156 (77.23)

137 (87.82)

63 (40.38)

Sometimes

25 (12.38)

22 (88.00)

10 (40.00)

<0.001�

(Continued )
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Table 1. (Continued)
n (%)

Psychosocial Distress

P-value

Poor well-being

P-value

Yes

129 (63.86)

109 (84.50)

0.020�

49 (37.98)

0.007

No

13 (6.44)

13 (100)

9 (69.23)

Sometimes

60 (29.70)

58 (96.67)

35 (58.33)

Feeling comfortable at home

IV. Lifestyles habits and changing
Smoke habits
Smokers

35 (17.33)

30 (85.71)

Not smokers

167 (82.67)

150 (89.82)

Number of cigarettes, median (IQR)

8 (5–15)

�8

23 (11.38)

20 (86.96)

>8

12 (5.94)

10 (83.33)

Smoking more during lockdown

12 (5.94)

11 (91.67)

Smoking less during lockdown

23 (11.38)

20 (86.96)

0.549

16 (45.71)

0.966

77 (46.11)
1.000

10 (43.48)

0.713

6 (50.00)
1.000

4 (33.33)

0.476

12 (52.17)

Changed eating habits
Yes

88 (43.56)

78 (88.64)

No

114 (56.44)

102 (89.47)

Increasing in food intake

61 (69.32)

53 (86.89)

Decreasing in food intake

27 (30.68)

25 (92.59)

Yes

24 (11.88)

23 (95.83)

No

178 (88.12)

157 (88.20)

Poor well-being (WHO-5)

93 (46.04)

90 (96.77)

High wellbeing (WHO-5)

109 (53.96)

90 (82.57)

0.850

52 (59.09)

0.001

41 (35.96)
0.437

37 (60.66)

0.654

15 (55.56)

Increased alcohol consumption
0.260�

13 (54.17)

0.395

80 (44.94)
0.001�

-

-

-

https://doi.org/10.1371/journal.pone.0243194.t001

2. 35 (17.33%) smokers with a median of 8 (IQR 5–15) cigarettes smoked per day, of them 12
(5.94%) claimed to have increased cigarette consumption during lockdown;
3. 88 (43.56%) changed eating habits and 61 (69.32%) increased food intake;
4. 24 (11.88%) reported having increased alcohol consumption.

Psychological distress and perceived well-being
The evaluation by the GHQ-12 demonstrated the prevalence of psychological distress:
1. higher in females than males (91.14% vs 87.80%, P = 0.458);
2. higher in participants working in the most affected Regions than those from the least
affected ones (96.61% vs 86.01%, P = 0.028);
3. higher in Ops who “don’t feel sheltered in their home” than those who “feel sheltered in
their home” (98.28% vs 75.00%, P = 0.001);
4. higher in OPs who “suffer loneliness” than those who “don’t suffer loneliness” (100.00% vs
87.82%, P = 0.001);
5. higher in OPs who “don’t feel comfortable at the home” than those who “feel comfortable
at home (100.00% vs 84.50%, P = 0.020);
6. higher in OPs who reported poor well-being at WHO-5 than others (96.77% vs 82.57%,
P = 0.001).
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The evaluation by the WHO-5 demonstrated the prevalence of poor well-being:
1. in 46.04% of total specimens, higher in females than in males (55.70% vs 39.84%,
P = 0.027);
2. higher in those aged �50 than in those aged >50 (54.00% vs 38.24%, P = 0.025);
3. higher in participants working in the most affected Regions than those from the least
affected ones (61.02% vs 39.86%, P = 0.006);
4. higher in those with a lower job seniority than others (53.70% vs 37.23%, P = 0.019);
5. higher in OPs who “don’t feel sheltered in their home” than those who “feel sheltered in
their home” (75.86% vs 8.33%, P<0.001);
6. higher in OPs who “suffer loneliness” than those who “don’t suffer loneliness” (95.24% vs
40.38%, P<0.001);
7. higher in OPs who don’t feel comfortable at the home” than those who “feel comfortable at
home (69.23% vs 37.98%, P = 0.007);
8. higher in OPs who changed their eating habits than those who did not (59.09% vs 35.96,
P = 0.001).
The analysis of variance (one-way ANOVA) demonstrated:
1. differences between males and females (F = 4.82, P = 0.029) with a contrast of -0.75 in
GHQ-12 score (standard error = 0.34);
2. differences in respect of the statement "feel sheltered at home" (F = 22.52, P<0.001), in this
case, a Tukey post-hoc test revealed that mean GHQ-12 score differ between “no” vs “yes”
(2.82 ± 0.42 GHQ-12 score, P<0.001), between who answered “sometimes” vs “yes”
(1.15 ± 0.38 GHQ-12 score, P = 0.009) and “sometimes” vs “no” (-1.66 ± 0.36 GHQ-12
score, P<0.001);
3. differences in respect of the statement “suffer from loneliness" (F = 7.93, P<0.001), in this
case, a Tukey post-hoc test revealed that mean GHQ-12 score differ between “no” vs “yes”
(-2.13 ± 0.54 GHQ-12 score, p<0.001), between who answered “sometimes” vs “yes”
(-1.54 ± 0.69 GHQ-12 score, P = 0.067) and “sometimes” vs “no” (0.58 ± 0.50 GHQ-12
score, P = 0.478);
4. differences in respect of the statement "feel comfortable at home” (F = 11.16, P<0.001), in
this case a Tukey post-hoc test revealed that mean GHQ-12 score differed between “sometimes” vs “yes” (1.67 ± 0.36 GHQ-12 score, P<0.001), between who answered “no” vs “yes”
(1.05 ± 0.67 GHQ-12 score, p = 0.260) and “sometimes” vs “no” (0.62 ± 0.70 GHQ-12 score,
P = 0.651).
Results of ANOVA analysis of the mean GHQ-12 scores and Tukey post-hoc test are shown,
respectively, in Tables 2 and 3.

Discussion
This study focused on occupational physicians, assessing their psychological distress, perceived
well-being and lifestyle changes during the lockdown caused by the COVID-19 pandemic.
As previously demonstrated, COVID-19 pandemic and subsequent lockdown measures
had a strong impact on doctors’ wellbeing and mental health [16]. Many studied carried out in
Italy during this period, also demonstrated the negative effects of the quarantine on people’s
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Table 2. One-way Anova of the General Health Questionnaire-12 score.
General Health Questionnaire-12
Means (SD)

F

df

P-value

Female

7.05 (2.53)

4.82

1

0.029

Male

6.29 (2.30)
1.66

1

0.199

3.27

1

0.072

0.35

1

0.555

2.07

1

0.152

3.39

1

0.067

0.10

1

0.754

1.59

2

0.207

0.10

1

0.751

I. Demographic variables
Gender

Age
�50

6.81 (2.55)

>50

6.37 (2.26)

Marital Status
Single

7.38 (2.22)

Married

6.47 (2.42)

Italian working Region
Most affected

6.52 (2.63)

Less affected

6.74 (1.77)

II. Job characteristics
National Health System Staff

7.02 (2.13)

Freelancers

6.45 (2.49)

Job Seniority, median (IQR)
�18

6.87 (2.48)

>18

6.25 (2.30)

III. Lockdown/pandemic variables
Smart working

6.65 (2.39)

Not in Smart working

6.54 (2.44)

Job demand during pandemic
Higher than before

5.88 (2.39)

Minor than before

6.81 (2.38)

Unchanged

6.54 (2.45)

Attending videoconferences more often than before lockdown
Yes

6.55 (2.28)

No

6.66 (2.67)

Use of Personal protective equipment (PPE)
Yes

6.56 (3.37)

No

6.77 (2.82)

0.14

1

0.707

Alone

7.2 (2.06)

0.94

2

0.393

Partner

6.57 (2.50)

Family

6.47 (2.44)
22.52

2

<0.001

7.93

2

<0.001

Cohabitants during the lockdown

Feeling sheltered at home
Yes

5.22 (2.06)

No

8.05 (2.53)

Sometimes

6.38 (3.02)

Suffering loneliness
Yes

8.42 (1.91)

No

6.29 (2.32)

Sometimes

6.88 (2.69)

Feeling comfortable at home
(Continued )
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Table 2. (Continued)
General Health Questionnaire-12
Means (SD)

F

df

P-value

Yes

6.02 (2.31)

11.16

2

<0.001

No

7.07 (2.39)

Sometimes

7.7 (2.24)

0.32

1

0.572

1.15

1

0.291

0.42

1

0.522

0.79

1

0.375

0.94

1

0.336

0.95

1

0.330

47.32

1

<0.001

IV. Lifestyles habits and changing
Smoke habits
Smokers

6.8 (2.79)

Not smokers

6.54 (2.33)

Number of cigarettes
�8

6.43 (2.62)

>8

7.5 (3.08)

Smoking more during lockdown

7.25 (2.49)

Smoking less during lockdown

6.60 (2.91)

Changing in eating habits
Yes

6.76 (2.73)

No

6.45 (2.14)

Increasing in food intake

6.57 (2.78)

Decreasing in food intake

7.18 (2.61)

Increasing in alcohol consumption
Yes

7.04 (2.72)

No

6.52 (2.37)

Poor well-being (WHO-5)

7.73 (2.27)

High wellbeing (WHO-5)

5.61 (2.09)

https://doi.org/10.1371/journal.pone.0243194.t002

mental and physical health. Increasing violence, worsening of pre-existing psychiatric illness
and of physical health in patients with comorbidities, represented an additional source of stress
for the medical category [17–20].
Table 3. Tukey post-hoc test of the General Health Questionnaire-12 score.
General Health Questionnaire-12
Contrast

Standard Error

P-value

- 0.75

0.34

0.029

I. Demographic variables
Gender
Male vs Female
Feeling sheltered at home
No vs yes

2.82

0.42

<0.001

Sometimes vs yes

1.15

0.38

0.009

Sometimes vs no

-1.66

0.36

<0.001

Suffering loneliness
No vs yes

-2.13

0.54

<0.001

Sometimes vs yes

-1.54

0.69

0.067

Sometimes vs no

0.58

0.50

0.478

Feeling comfortable at home
No vs yes

1.05

0.67

0.260

Sometimes vs yes

1.67

0.36

<0.001

Sometimes vs no

0.62

0.70

0.651

Well-being vs Poor well-being

-2.11

0.30

<0.001

https://doi.org/10.1371/journal.pone.0243194.t003
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The General Health Questionnaire (12 items version) derives from an original version consisting of 60 items developed by Goldberg and colleagues in 1978. Many different shortened versions
are available and all of them have been validated [21]. The 28-item version has been successfully
used in the past to assess HCWs psychological distress during the H1N1 influenza pandemic [22].
It cannot indicate a specific diagnosis (depression, anxiety, etc.), but it represents a general
indicator of distress and/or potential problems. This tool has previously demonstrated to have a
good psychometric value and to be able to assess work-related stress amongst HCWs [23, 24].
What clearly emerged from this web-survey, is the high prevalence of OPs with high risk of
psychological distress and low self-reported well-being.
This tendency was also demonstrated in relation to the operating Regions, with OPs working in the most affected Regions experiencing worst psychosocial conditions. As previously
demonstrated by our study group, gender differences are extremely important in the perception of stress, in fact women are more affected by poor well-being and have worse scores than
males in the GHQ-12 questionnaire, indicating an increased risk of psychological distress [25].
Previous studies have demonstrated how this phenomenon is influenced by different coping
strategies: males tend to adopt problem-focused coping behaviours when confronted with
emerging problems while females prefer emotional-focused coping behaviours, which make
them more susceptible to mental distress [26].
Lockdown measures, put in place to slow down the spread of the virus, damaged both economies and societies. Our study shows how they also impacted on the mental health of OPs,
forced to reorganize their activities in a context of social isolation. The questions of the survey
exploring their emotions (“Do you feel sheltered at home?”, “Do you feel alone?”, “Do you feel
comfortable at home?”) have been related to their perceived well-being and psychological distress [27, 28].
The results of this study should be considered in the light of some limitations. Firstly, the
design of a cross-sectional study is limited in assessing temporal relationship between exposure
and outcome, and it cannot demonstrate the existence of a causal relationship between lifestyles and socio-demographic characteristics and measured outcomes. Secondly, since the
study is based on a convenience sampling of OPs and on the spontaneous participation of the
respondents, the raw results could lack in generalization. Indeed, our results are not immune
from possible responding bias, i.e. the risk that the willingness of the OPs to participate in the
survey could be directly or indirectly related to their attitude to COVID-19 pandemic. Therefore, it should be considered that a web-based survey is the most rapid and universal method
to collect substantial data in a short period (like a lockdown) and the analysis of the sample
size is consistent with the generalizability of the data with a certain approximation.
This study emphasizes the need to preserve the well-being and mental health of OPs. The
COVID-19 pandemic intervened in the already complicated working conditions of the medical category, in a context of increasing violence against health workers, medical-legal problems, reduction of funds for healthcare systems [29]. Even if there is still no consensus on
which preventive measures are the most appropriate to prevent the occurrence of mental disorders among OPs [30], it is urgent to put in place policies of psychological support and wellbeing preservation for the medical class, not only in terms of the protection of the health of the
worker, but also in the interest of the proper functioning of the health system and of the quality
of care for citizens.

Supporting information
S1 Dataset.
(XLSX)

PLOS ONE | https://doi.org/10.1371/journal.pone.0243194 February 3, 2021

10 / 12

PLOS ONE

COVID19-pandemic and Italian occupational physicians

Author Contributions
Conceptualization: Simone De Sio.
Data curation: Giuseppe Buomprisco, Ekaterina Lapteva, Arianna Giovannetti, Fabrizio
Cedrone.
Formal analysis: Fabrizio Cedrone.
Funding acquisition: Giuseppe Buomprisco, Ekaterina Lapteva.
Investigation: Emilio Greco.
Methodology: Emilio Greco.
Project administration: Simone De Sio, Emilio Greco.
Resources: Simone De Sio, Roberto Perri, Paola Corbosiero, Pietro Ferraro, Arianna
Giovannetti.
Software: Roberto Perri, Fabrizio Cedrone.
Supervision: Simone De Sio, Giuseppe La Torre.
Validation: Simone De Sio, Giuseppe La Torre, Fabrizio Cedrone.
Visualization: Roberto Perri.
Writing – original draft: Simone De Sio.
Writing – review & editing: Simone De Sio.

References
1.

http://www.salute.gov.it/imgs/C_17_notizie_4378_0_file.pdf.

2.

http://www.salute.gov.it/imgs/C_17_notizie_4558_0_file.pdf.

3.

Phua DH, Tang HK, Tham KY: Coping responses of emergency physicians and nurses to the 2003
severe acute respiratory syndrome outbreak. Acad Emerg Med 2005; 12: 322–28. https://doi.org/10.
1197/j.aem.2004.11.015 PMID: 15805323

4.

Rambaldini G, Wilson K, Rath D, Lin Y, Gold WL, Kapral MK, et al. The impact of severe acute respiratory syndrome on medical house staff: a qualitative study. J Gen Intern Med 2005; 20: 381–5. https://
doi.org/10.1111/j.1525-1497.2005.0099.x PMID: 15963157

5.

Nickell LA, Crighton EJ, Tracy CS, Al-Enazy H, Bolaji Y, Hanjrah S et al. Psychosocial effects of SARS
on hospital staff: survey of a large tertiary care institution. CMAJ 2004; 170: 793–8. https://doi.org/10.
1503/cmaj.1031077 PMID: 14993174

6.

Lee AM, Wong JG, McAlonan GM, Cheung V, Cheung C, Sham PC et al. Stress and psychological distress among SARS survivors 1 year after the outbreak. Can J Psychiatry 2007; 52: 233–40. https://doi.
org/10.1177/070674370705200405 PMID: 17500304

7.

Bao Y, Sun Y, Meng S, Shi J, Lu L. 2019-nCoV epidemic: address mental health care to empower society. Lancet 2020; 395: e37–e38.

8.

Kisely S, Warren N, McMahon L, Dalais C, Henry I, Siskind D. Occurrence, prevention, and management of the psychological effects of emerging virus outbreaks on healthcare workers: rapid review and
meta-analysis. BMJ 2020; 369: m1642. https://doi.org/10.1136/bmj.m1642 PMID: 32371466

9.

Zhang SX, Wang Y, Rauch A, Wei F. Unprecedented disruption of lives and work: Health, distress and
life satisfaction of working adults in China one month into the COVID-19 outbreak [online ahead of
print]. Psychiatry Res. 2020; 288: 112958. https://doi.org/10.1016/j.psychres.2020.112958 PMID:
32283450

10.

Goldberg DP, Gater R, Sartorius N, Ustun TB, Piccinelli M, Gureje O, et al. The validity of two versions
of the GHQ in the WHO study of mental illness in general health care. Psychol Med 1997; 27: 191–7.
https://doi.org/10.1017/s0033291796004242 PMID: 9122299

11.

Holi MM, Marttunen M, Aalberg V. Comparison of the GHQ-36, the GHQ-12 and the SCL-90 as psychiatric screening instruments in the Finnish population. Nord J Psychiatry 2003; 57: 233–8. https://doi.
org/10.1080/08039480310001418 PMID: 12775300

PLOS ONE | https://doi.org/10.1371/journal.pone.0243194 February 3, 2021

11 / 12

PLOS ONE

COVID19-pandemic and Italian occupational physicians

12.

Topp CW, Østergaard SD, Søndergaard S, Bech P. The WHO-5 Well-Being Index: a systematic review
of the literature. Psychother Psychosom. 2015; 84: 167–76. https://doi.org/10.1159/000376585 PMID:
25831962

13.

Cedrone F, Greco E, De Sio S. Benessere nei luoghi di lavoro: Valutazione della percezione attraverso
la somministrazione del questionario WHO-5 Well-being Index. Salute e Società 2017; 3: 136–47.

14.

De Sio S, Cedrone F, Sanità D, Ricci P, Corbosiero P, Di Traglia M, et al. Quality of Life in Workers and
Stress: Gender Differences in Exposure to Psychosocial Risks and Perceived Well-Being. Biomed Res
Int 2017; 2017: 7340781. https://doi.org/10.1155/2017/7340781 PMID: 29349081

15.

Yang JW, Suh C, Lee CK, Son BC. The work–life balance and psychosocial well-being of South Korean
workers. Ann Occup Environ Med 2018; 30: 38. https://doi.org/10.1186/s40557-018-0250-z PMID:
29928507

16.

De Sio S, Buomprisco G, La Torre G, Lapteva E, Perri R, Greco E et al. The impact of COVID-19 on
doctors’ well-being: results of a web survey during the lockdown in Italy. Eur Rev Med Pharmacol Sci.
2020; 24: 7869–7879. https://doi.org/10.26355/eurrev_202007_22292 PMID: 32744715

17.

Mazza M, Marano G, Lai C, Janiri L, Sani G. Danger in danger: Interpersonal violence during COVID-19
quarantine. Psychiatry Res. 2020; 289: 113046.

18.

Mazza M, Marano G, Janiri L, Sani G. Managing Bipolar Disorder patients during COVID-19 outbreak.
Bipolar Disord. 2020. https://doi.org/10.1111/bdi.13015 PMID: 33012116

19.

Mazza M, Marano G, Antonazzo B, Cavarretta E, Di Nicola M, Janiri L, et al. What about heart and mind
in the covid-19 era? Minerva Cardioangiol. 2020. https://doi.org/10.23736/S0026-4725.20.05309-8
PMID: 32397693

20.

Marano G, Gaetani E, Gasbarrini A, Janiri L, Sani G, Mazza M; Multidisciplinary Gemelli Group for
HHT. Mental health and counseling intervention for hereditary hemorrhagic telangiectasia (HHT) during
the COVID-19 pandemic: perspectives from Italy. Eur Rev Med Pharmacol Sci. 2020; 24: 10225–
10227. https://doi.org/10.26355/eurrev_202010_23246 PMID: 33090433

21.
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