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Abstract
Introduction: Health professionals face higher occupational 
exposure to SARS-CoV-2. We aimed to estimate the risk of 
COVID-19 test positivity in health professionals compared to 
non-health professionals. Methods: We conducted a test-
negative case-control study using Portuguese national sur-
veillance data (January to May 2020). Cases were suspected 
cases who tested positive for SARS-CoV-2; controls were sus-
pected cases who tested negative. We used multivariable lo-
gistic regression modelling to estimate the odds ratio of a 
positive COVID-19 test (RT-PCR; primary outcome), compar-
ing health professionals and non-health professionals (pri-
mary exposure), and adjusting for the confounding effect of 
demographic, clinical, and epidemiological characteristics, 
and the modification effect of the self-reported epidemio-
logical link (i.e., self-reported contact with a COVID-19 case 
or person with COVID-19-like symptoms). Results: Health 
professionals had a 2-fold higher risk of a positive COVID-19 
test result (aOR = 1.89, 95% CI 1.69–2.11). However, this as-
sociation was strongly modified by the self-report of an epi-
demiological link such that, among cases who did report an 

epidemiological link, being a health professional was a pro-
tective factor (aOR = 0.90, 95% CI 0.82–0.98). Conclusion: 
Our findings suggest that health professionals might be pri-
marily infected by unknown contacts, plausibly in the health-
care setting, but also that their occupational exposure does 
not systematically translate into a higher risk of transmission. 
We suggest that this could be interpreted in light of different 
types and timing of exposure, and variability in risk percep-
tion and associated preventive behaviours.

© 2022 The Author(s). Published by S. Karger AG, Basel 
on behalf of NOVA National School of Public Health

Risco de COVID-19 em profissionais de saúde: estudo 
de caso-controlo, Portugal

Palavras Chave
COVID-19 · SARS-CoV-2 · Profissionais de saúde · 
Portugal

Resumo
Introdução: Os profissionais de saúde têm uma maior ex-
posição profissional à SARS-CoV-2. O objetivo era estimar 
o risco de testar positivo para SARS-CoV-2 em profission-
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Attribution-NonCommercial-4.0 International License (CC BY-NC) 
(http://www.karger.com/Services/OpenAccessLicense), applicable to 
the online version of the article only. Usage and distribution for com-
mercial purposes requires written permission.
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ais de saúde. Métodos: Foi realizado um estudo teste-
negativo caso-controlo utilizando os dados de vigilância 
epidemiológica nacional (Janeiro–Maio 2020). Casos 
foram definidos como casos suspeitos que testaram posi-
tivo para SARS-CoV-2 (RTPCR), e os controlos como casos 
suspeitos que testaram negativo. Foi aplicado um modelo 
de regressão logística multivariável para estimar o odds 
ratio de teste positivo para SARS-CoV-2, comparando pro-
fissionais de saúde e não profissionais de saúde, ajustado 
para as características demográficas, clínicas e epidemi-
ológicas, e a modificação de efeito com o autorrelato 
duma ligação epidemiológica (i.e., contacto auto-reporta-
do com um caso COVID-19 ou uma pessoa com sintomas 
semelhantes aos da COVID-19). Resultados: Os profis-
sionais de saúde tiveram um risco duas vezes maior de 
testar positivo para SARS-CoV-2 (aOR = 1.89, 95% CI 1.69–
2.11). No entanto, esta associação era fortemente modi-
ficada pelo autorrelato de uma ligação epidemiológica, 
de tal forma que entre os casos que relataram uma ligação 
epidemiológica, ser profissional de saúde revelou-se fator 
de proteção (aOR = 0.90, 95% CI 0.82–0.98). Conclusão: 
Os nossos resultados sugerem que os profissionais de 
saúde podem estar infetados principalmente por contac-
tos desconhecidos, plausivelmente em instituições de 
saúde, e a exposição profissional não se traduz sistemati-
camente num maior risco de transmissão. Isto poderá ser 
interpretado à luz de diferentes tipos e tempos de ex-
posição, e da variabilidade na perceção do risco e dos 
comportamentos preventivos associados.

© 2022 The Author(s). Published by S. Karger AG, Basel 
on behalf of NOVA National School of Public Health

Introduction

Health professionals are known to be disproportion-
ally affected during public health emergencies [1–3]. In 
the COVID-19 pandemic, they represent a non-negligi-
ble proportion of all cases [4–8]. Particularly in the early 
phase of the pandemic, the risk of exposure and transmis-
sion to health professionals has been fuelled by uncer-
tainty around the characteristics of this new virus, pro-
longed and close exposure to patients, inadequate use of 
personal protective equipment (PPE), sudden increased 
workload, and shortages of PPE [9–15]. In Portugal, 
health professionals evaluated themselves at high risk and 
estimated to be poorly prepared to respond to the CO-
VID-19 pandemic [16].

While studies that investigate the burden of the CO-
VID-19 pandemic on health professionals and risk factors 

associated with SARS-CoV-2 infections in health profes-
sionals have multiplied over the past year of the pandem-
ic, few have addressed the risk to health professionals 
compared to the general population. It was suggested that 
infections in health professionals followed the same trends 
as in patients [17]. Transmission probability in the pri-
mary care setting, characterized by short periods of con-
tact with patients, was also estimated to be lower than 
transmission in household settings with prolonged close 
contacts, and to be efficiently addressed by adequate use 
of PPE [18]. Furthermore, despite a higher risk associated 
with specific care [19], various studies showed that the 
proportion of cases did not differ significantly between 
health professionals providing care and non-medical staff 
[17, 20]. Yet, in a cohort study conducted in the UK [21], 
healthcare workers were found to be at a 7-fold higher risk 
of severe COVID-19 compared to other occupational 
groups classified as non-essential workers.

In Portugal, the risk of COVID-19 in health profes-
sionals compared to those who are not health profession-
als have not been well described. We conducted a test-
negative case-control study using national surveillance 
data to estimate the risk of COVID-19 in health profes-
sionals compared to non-health professionals.

Materials and Methods

Study Design
We conducted a test-negative case-control study to assess 

whether being a health professional was associated with a positive 
COVID-19 test. The test-negative case-control study design fol-
lows the same principle as a standard case-control study but differs 
in the way cases and controls are selected [22]. Indeed, cases are 
individuals who test positive for the outcome (i.e., SARS-CoV-2), 
whereas controls are individuals who are also tested but with a 
negative result. The study population is not necessarily representa-
tive of the whole population of cases (e.g., mild or asymptomatic 
cases are less likely to be tested), but both confirmed cases and 
negative cases belong to the same source population with similar 
factors and criteria leading them to be tested. Indeed, testing rates 
are expected to be similar among cases and controls, since the “se-
lection forces” (i.e., testing criteria, access to test, etc.) apply con-
sistently to all individuals who undergo testing. By its very nature, 
the test-negative case-control design provides relevant insights for 
the epidemiological knowledge and public health practice, while 
reducing the costs, data-collection efforts, and duration associated 
with other types of studies [23].

Setting
The first confirmed case of COVID-19 was reported in Portu-

gal on March 2, 2020, and the first peak occurred on March 23–25, 
2020. From January 2020, a case-report form was available through 
the electronic platform of the National Epidemiological Surveil-
lance System (SINAVE). A confirmed case was an individual with 
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a positive test (RT-PCR) for SARS-CoV-2, independently of clini-
cal presentation.

Study Population
The study population comprised all notifications with a labora-

tory result reported through SINAVE between January 27 and 
June 6, 2020. We excluded notifications of individuals <18 years or 
>69 years old to retain the main working-age groups. Observations 
without information on the health professional status were exclud-
ed (n = 11,264, 7%), as well as observations with missing data on 
any of the other variables of interest (n = 82,885, 63%).

Variables
The variables of interest were those reported in the case-report 

form from SINAVE. The primary exposure was health profession-
al/non-health professional status. Health professional designates 
any professionally active worker in the health sector, including 
medical and non-medical staff who provide care (e.g., doctors, 
nurses, auxiliaries, etc.) or not (e.g., pharmacists, health techni-
cians, radiologists, etc.), and other professionals in healthcare set-
tings (e.g., security guards, cleaners, receptionists, etc.).

The other variables of interest were demographic and geo-
graphical characteristics, clinical presentation, and epidemiologi-
cal characteristics. Demographic and geographical characteristics 
were sex, age groups, and region. The clinical presentation referred 

to the clinical signs or symptoms at the time of notification, clas-
sified in two categories: “main symptoms” that designates any of 
the symptoms of the testing criteria (i.e., fever and/or cough and/
or shortness of breath and/or acute respiratory distress), and “oth-
er symptoms” when none of the main symptoms was reported but 
any other symptoms from the list of symptoms available in the 
case-report form (e.g., runny nose, odynophagia, headache, ab-
dominal pain, chest pain, joint pain, muscular pain, nausea/vomit-
ing, diarrhoea) or no symptoms at all. The epidemiological char-
acteristics were international travel history during the potential 
incubation period (i.e., 14 days before symptoms onset, or before 
testing if no symptoms), and self-reported epidemiological link 
(i.e., self-reported contact with a COVID-19 case or a person with 
COVID-19-like symptoms). The variables are further described in 
the online supplementary material 1 (for all online suppl. material, 
see www.karger.com/doi/10.1159/000519472).

Data Collection
Pre-processed data were extracted from SINAVE on June 22, 

2020. They consisted of de-duplicated medical and laboratory no-
tifications for each individual, such that only one record per indi-
vidual was kept even if multiple tests were conducted during the 
study period. More precisely, the data contained the record associ-
ated with the first positive laboratory result (if any), or the most 
recent negative result (if no positive test result was ever reported). 

Health 
professionals, n (%)

Non-health 
professionals, n (%)

p2

Age group <0.001
18–29 years 1,332 (12.73) 9,130 (87.27)
30–39 years 1,914 (19.29) 8,009 (80.71)
40–49 years 1,611 (14.87) 9,225 (85.13)
50–59 years 1,321 (13.65) 8,360 (86.35)
60–69 years 508 (6.72) 7,049 (93.28)

Sex <0.001
Male 1,199 (5.99) 18,820 (94.01)
Female 5,487 (19.29) 22,953 (80.71)

Region <0.001
North 2,492 (13.28) 1,6276 (86.72)
Algarve 400 (11.52) 3,072 (88.42)
RAA/RAM1 58 (11.98) 426 (88.02)
Centre 876 (13.73) 5,506 (86.27)
Lisbon and Tagus Valley 2,551 (14.56) 14,973 (85.44)
Alentejo 309 (16.89) 1,520 (83.11)

Self-reported epi-link <0.001
No 3,292 (9.09) 32,941 (90.91)
Yes 3,394 (27.76) 8,832 (72.24)

International travel history <0.001
No 6,533 (13.97) 40,218 (86.03)
Yes 153 (8.96) 1,555 (91.04)

Symptoms2 <0.001
Other symptoms 2,751 (21.20) 10,225 (78.80)
Main symptoms 3,935 (11.09) 31,548 (88.91)

1 Autonomous Region of Azores (RAA)/Autonomous Region of Madeira (RAM). 2 See Ma-
terials and Methods section for details.

Table 1. Univariable associations between 
the health professional status and variables 
of interest, Portugal, January to May 2020
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Consequently, an individual could only be counted once in the 
study as either a case (at least one positive test result) or a control 
(only a negative test result).

Statistical Analysis
We performed χ2 tests to investigate the difference in the dis-

tribution of health professionals, demographics, and clinical and 
epidemiological characteristics among cases and controls (p < 
0.05). We used a multivariable logistic regression model to esti-
mate the odds ratio and 95% confidence interval of a positive CO-
VID-19 test (primary outcome) in health professionals compared 
to non-health professionals (primary exposure), adjusted for age, 
sex, region, symptoms, international travel history, and with an 
interaction term for the self-reported epidemiological link. The 
covariates included in the analysis were considered based on prior 
knowledge of COVID-19 epidemiology and potential confound-
ers. We adopted a stepwise backward selection method, including 

all these relevant covariates at the start of the analysis, and remov-
ing successively the non-significant covariates, if any.

To further assess the robustness of our findings, we conducted 
a sensitivity analysis with different health professional groups (i.e., 
doctors, nurses, clinical support staff, health technicians [includ-
ing first responders/paramedics], administrative staff, and unspec-
ified occupation) compared to non-health professionals (see on-
line suppl. material 2).

Results

A total of 48,459 observations were included, of which 
6,611 (13.64%) were confirmed cases. Health profession-
als represented 6,686 (13.80%) of all observations, and 

Table 2. Results of the multivariable model measuring the association between health professional status and SARS-CoV-2 test positivity 
adjusted for age groups, sex, region, international travel history, symptoms, and with interaction between health professional status and 
self-reported epidemiological link, Portugal, January to May 2020 (n = 48,459)

Variables Total 
(n = 48,459), 
n (%)

Cases (SARS-CoV-2 
positive; 
n = 6,611), n (%)

Controls (SARS-CoV-2 
negative; 
n = 41,848), n (%)

p3 aOR (95% CI)

Health professional status <0.001
Non-health professional 41,773 (86.20) 5,271 (12.62) 36,502 (87.38) 1 (Reference)
Health professional 6,686 (13.80) 1,340 (20.04) 5,346 (79.96) 1.89 (1.69–2.11)

Age group <0.001
18–29 years 10,462 (21.59) 1,371 (13.10) 9,091 (86.90) 1 (Reference)
30–39 years 9,923 (20.48) 1,318 (13.28) 8,605 (86.72) 1.03 (0.94–1.12)
40–49 years 10,836 (22.36) 1,453 (13.41) 9,383 (86.59) 1.10 (1.01–1.19)
50–59 years 9,681 (19.98) 1,507 (15.57) 8,174 (84.43) 1.41 (1.30–1.53)
60–69 years 7,557 (15.59) 962 (12.73) 6,595 (87.27) 1.34 (1.22–1.48)

Sex 0.013
Male 20,019 (41.31) 2,823 (14.10) 17,196 (85.90) 1 (Reference)
Female 28,440 (58.69) 3,788 (13.32) 24,652 (86.36) 0.87 (0.82–0.92)

Region <0.001
North 18,768 (38.73) 3,032 (16.16) 15,736 (83.84) 1 (Reference)
Algarve 3,472 (7.16) 118 (3.40) 3,354 (96.60) 0.22 (0.18–0.26)
RAA/RAM1 484 (1.00) 55 (11.36) 429 (88.64) 0.39 (0.29–0.53)
Centre 6,382 (13.17) 705 (11.05) 5,677 (88.95) 0.71 (0.64–0.77)
Lisbon and Tagus Valley 17,524 (36.16) 2,649 (15.12) 14,875 (84.88) 0.94 (0.88–0.99)
Alentejo 1,829 (3.77) 52 (2.84) 1,777 (97.16) 0.17 (0.13–0.23)

Self-reported epi-link <0.001
No 36,233 (74.77) 3,026 (8.35) 33,207 (91.65) 1 (Reference)
Yes 12,226 (25.23) 3,585 (29.32) 8,641 (70.68) 4.86 (4.57–5.17)

International travel history <0.001
No 46,751 (96.48) 6,288 (13.45) 40,463 (86.55) 1 (Reference)
Yes 1,708 (3.52) 323 (19.91) 1,385 (81.09) 1.70 (1.49–1.94)

Symptoms2 <0.001
Other symptoms 12,976 (26.78) 2,052 (15.81) 10,924 (84.19) 1 (Reference)
Main symptoms 35,483 (73.22) 4,559 (12.85) 30,924 (87.15) 0.85 (0.80–0.90)

Interaction effect between self-reported 
epi-link and health professional 0.90 (0.82–0.98)

1 Autonomous Region of Azores (RAA)/Autonomous Region of Madeira (RAM). 2 See Materials and Methods section for details. 3 χ2 tests.
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20.27% of all confirmed cases (Table 1). The proportion 
of cases was higher in health professionals (20.04 vs. 
12.62%, p < 0.001). The sex distribution was different be-
tween cases and controls (p = 0.013), although the differ-
ence was negligible (cases were 14.10% among men and 
13.32% among women). Age groups were unequally dis-
tributed (p < 0.001), with the highest proportion of cases 
among 50–59 year olds. An epidemiological link and in-
ternational travel history were associated with cases: 
29.32% of individuals with an epidemiological link and 
19.91% with travel history tested positive (p < 0.001). The 
proportion of cases was slightly higher among individuals 
with symptoms other than the main symptoms (15.81 vs. 
12.85%, p < 0.001).

In the crude analysis, health professionals were sig-
nificantly more likely to have had a positive COVID-19 
test (OR = 1.74, 95% CI 1.62–1.86). The final model re-
tained all covariates, controlling for the confounding 
effect of age, sex, region, travel history, symptoms, and 
the modification effect of the self-reported epidemio-
logical link (Table  2). Health professionals were still 
strongly associated with a positive COVID-19 test (aOR 
= 1.89, 95% CI 1.69–2.11). However, this association 
was modified by the self-reported epidemiological link 
such that, among cases who did report an epidemio-
logical link, being a health professional appeared sig-
nificantly protective (aOR = 0.90, 95% CI 0.82–0.98). 
Findings from the sensitivity analyses were consistent 
with the previous observations, except results for ad-
ministrative staff were non-significant due to the small 
strata sample size (<10% of health professionals; online 
suppl. material 2).

To further assess the impact of missing data in our 
analysis, we compared the proportion of observations 
with missing data between cases and controls, and be-
tween health professionals and non-health professionals. 
The variables with missing data were the self-reported 
epidemiological link (37.01% of observations), symp-
toms (30.29%), and international travel history (2.45%). 
However, the differences in the overall proportion of ob-
servations with missing data between cases and controls 
(62 vs. 67%) or between health professionals and non-
health professionals (61 vs. 72%) were relatively small, 
although statistically significant (p < 0.001), which is ex-
pected with such a large sample. The larger differences 
were observed for the “symptoms” variable, with a high-
er proportion of health professionals with missing data 
compared to non-health professionals (47 vs. 27%; on-
line suppl. material 3).

Discussion

To our knowledge, this is the first study assessing the 
risk of COVID-19 in health professionals compared to 
non-health professionals in Portugal. In this study, we 
found that the proportion of confirmed cases in health 
professionals was double that of non-health profession-
als. After controlling for demographics and clinical and 
epidemiological confounders, we found that health pro-
fessionals had a 2-fold higher risk of a positive COVID-19 
test result, but this association was strongly modified by 
the self-reported epidemiological link. Indeed, among 
cases that did report an epidemiological link, being a 
health professional was a protective factor.

The higher risk of COVID-19 test positivity in health 
professionals is consistent with findings from other set-
tings that reported a higher risk in essential workers [21]. 
In this regard, it is worth noting that half of the health 
professionals reported an epidemiological link, whereas 
only 20% of non-health professionals did so. Considering 
that the proportion of self-reported epidemiological links 
could be a proxy for the opportunities of exposure, this 
supports the idea of a higher exposure of health profes-
sionals due to the nature of their profession.

However, the protective effect of the health profes-
sional status among cases who did report an epidemio-
logical link appears counter-intuitive. Eventually, our re-
sults suggest that health professionals might be primarily 
infected by unknown contacts and that the occupational 
exposure of health professionals does not systematically 
translate into a higher risk of transmission. We discuss 
here some hypotheses to support the interpretation of 
these results.

First, the nature of contacts of health professionals 
might be different to that of non-health professionals and 
can yield different probabilities of transmission. In our 
study, the majority (87%) of health professionals reported 
an epidemiological link in healthcare settings, whereas 
half (47%) of non-health professionals referred to house-
hold contacts. Exposure in a household setting is likely to 
be characterized by a higher frequency, duration, and 
proximity with household contacts, which in turn might 
translate into a higher probability of transmission. In 
contrast, exposure of health professionals in healthcare 
settings might be of shorter duration and limited proxim-
ity with patients.

Most importantly, the timing of exposure might differ 
in household or healthcare settings. Indeed, exposure in 
household settings is likely to occur before knowing that 
the contact person is infected by COVID-19, and thus 
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before any preventive measure can be taken (e.g., isola-
tion, mask use, etc.). In contrast, exposure of health pro-
fessionals in healthcare settings is likely to happen after a 
confirmed or suspected diagnosis of COVID-19 of the 
said contact person, and it is plausible to believe that the 
IPC (implementation of infection prevention and con-
trol) measures would explain the reduced risk in health 
professionals who reported an epidemiological link [24, 
25]. These measures include the use of masks and respira-
tory etiquette, which was generalized to all health profes-
sionals in a hospital or primary care setting on March 29, 
2020 [26], and the use of PPE, which followed recommen-
dations by type of care (i.e., non-invasive or invasive care) 
and contact with patients [27, 28]. It is worth noting that 
during the study period no specific recommendations or 
legal obligations regulated the use of facemasks in the 
community.

Finally, the difference in risk for health professionals 
who did not report an epidemiological and those who did 
report an epidemiological link might also be interpreted 
as a proxy or as different risk perceptions and associated 
individual behaviours. In other words, health profession-
als who did not report an epidemiological link might have 
failed to identify a situation at risk of exposure and might 
have not used appropriate preventive measures, which 
would eventually translate into a higher risk of transmis-
sion.

This study has some limitations. The low complete-
ness of the case-report forms, which lead to a high num-
ber of exclusions of observations, was an important issue. 
Complete case analysis was still preferred, based on the 
following considerations. First, due to the standardiza-
tion of the reporting process and a large amount of data, 
we do not have any reasons to believe that there might be 
systematic differences in completeness or misclassifica-
tions of the variables of interest that would significantly 
affect the results. Additionally, medical case-report forms 
of suspected cases that contain information on the vari-
ables of interest (i.e., demographics, clinical presentation, 
travel history, and self-reported epidemiological link) are 
generally filled before knowing the laboratory result. 
Consequently, it is unlikely that the test outcome would 
have biased the reporting of the variables of interest lead-
ing to systematic differences between cases and controls. 
Despite this, one cannot completely exclude reporting 
bias between health professionals and non-health profes-
sionals. For instance, physicians could be more likely to 
report that a suspected case is a health professional or that 
a health professional has had contact with a COVID-19 
case (self-reported epidemiological link). The analysis of 

the proportion of observations with missing data revealed 
minor differences between health professionals and non-
health professionals. The larger differences observed for 
the “symptoms” variable, with health professionals hav-
ing a higher proportion of missing data, could reflect a 
higher likelihood for health professionals to be reported 
as suspected cases, independently of symptoms or signs. 
Another hypothesis relates to the presence of lighter or 
atypical symptoms that were not included in the medical 
case-report forms in the early months of the epidemic, 
such as anosmia or ageusia. Such symptoms were also 
more prevalent in younger patients, and active health 
professionals being younger than non-health workers 
would have been more likely to experience those.

The validity of the test-negative case-control design 
relies on the assumption of a similar testing rate among 
participants [22, 23]. Here we present arguments in fa-
vour of such an assumption. First, Portugal rapidly devel-
oped a high testing capacity. Laboratories, including hos-
pital laboratories, private laboratories at universities and 
research centres, and other laboratories, were subjected 
to an expedited process of central authorization to quali-
fy for the diagnosis of SARS-CoV-2. Despite a relatively 
limited number of authorized sites at the beginning of the 
pandemic, the list of authorized laboratories quickly 
scaled up in the country. Additionally, access to testing 
was facilitated by the multiplication of testing points and 
the removal of financial barriers as tests for suspected cas-
es were fully subsidized by the NHS. This led to an early 
increasing and sustained high testing rate per capita [29–
31] (online suppl. material 4)

Health professionals were encouraged to perform a 
daily self-monitoring of a limited set of symptoms sug-
gestive of COVID-19 (e.g., fever, odynophagia, cough, 
rhinorrhoea, shortness of breath) [27]. Thus, it is plausi-
ble that suspected and confirmed COVID-19 cases among 
health professionals would have been identified more 
promptly [32]. Additionally, it is reasonable to believe 
that testing was performed more frequently among health 
professionals to prevent and control outbreaks among a 
highly exposed and/or vulnerable population in health-
care settings (i.e., health workers, patients). As such, we 
cannot exclude that asymptomatic cases would be more 
likely detected among health professionals, which would 
tend to slightly overestimate the effect of the health pro-
fessional status on a positive test result. Nevertheless, at 
that time, there were no mandatory requirements of test-
ing, neither a national strategy nor framework for testing 
of health professionals. Moreover, similar punctual test-
ing strategies would have also occurred in other settings 
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(e.g., comprehensive testing of company staff where a 
COVID-19 cluster was detected).

Finally, such a study design based on surveillance data 
has some limitations and we do not pretend to replace 
research studies that are based on a random sampling of 
the population and provide robust population estimates. 
It does, however, contribute to the effort to use and dis-
seminate surveillance data to improve the epidemiologi-
cal understanding and public health practice in the con-
text of the COVID-19 pandemic response.

To our knowledge, this is the first study estimating the 
risk of COVID-19 in health professionals in Portugal. Ef-
forts should be pursued to better protect health profes-
sionals who are working at the frontline of the COVID-19 
response. Future research is needed to further investigate 
the risk differences between various occupational groups 
of health professionals, and their evolution over time 
concerning the epidemic dynamics and changes in pre-
ventive measures and policies, both in healthcare settings 
and the general population.
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