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We launched a survey in April 2020 to assess the number and proportion of hospital workers infected
during the first wave of the COVID-19 pandemic in France, and to assess the attributable mortality. All
French hospital settings (HS) were invited to declare new cases and attributable deaths by occupation
category each week. Between March 1 and June 28, 2020, participating HS accounted for 69.5% of the
total number of HS workers in France, and declared 31,088 infected workers; 16 died from the infection.

We estimated that 3.43% (95% CI: 3.42-3.45) of French workers in HS, and 3.97% (95% CI: 3.95-3.99)
of healthcare workers were infected during the first wave. Workers in regions with a cumulative rate
of hospitalized COVID-19 patients equal or above the national rate, HS other than tertiary hospitals, or
occupations with frequent patient contacts were particularly impacted. Targeted prevention campaigns

should be elaborated.

Much like the rest of Europe, France has been deeply affected
by the COVID-19 pandemic [1]. A general population lockdown
was initiated on March 17, 2020, in the face of a rapid increase
in the number of cases, and was lifted on May 11, 2020. During
this first wave, the scarcity of personnel protective equipment and
difficulty to diagnose COVID-19 cases put professionals in hospital
settings (HS) at high risk of being exposed to SARS-CoV-2 [2-4].
As French surveillance systems were not designed to estimate the
impact of the pandemic on hospital workers, we launched a nation-
wide survey in April 2020 to estimate the number of infections
and attributable deaths among salaried employees of HS, including
healthcare workers (HCW) and non-HCW.

Here, we report on the burden of COVID-19 among workers in
HS during the first wave of the pandemic. To our knowledge, only
few regional assessments of the number of infected HCW have been
reported and no estimation is available at the national level [5,6].

All French HS, either public or private, were invited to par-
ticipate. In each HS, a dedicated person has been prospectively
declaring new cases, the occupation of cases, and attributable
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deaths on a weekly basis since April 13, 2020. Cases and deaths
were retrospectively reported between March 1 and April 12, 2020.
Reported deaths were individually confirmed by communication
with the reporting site to be attributable to COVID-19.

Considering the lack of diagnostic tests during the first wave of
the pandemic and heterogeneity in testing practices between set-
tings, a case was either defined by a positive RT-PCR, a positive
serological test following clinical symptoms, or by an assessment
of the local COVID-19 investigation team based on clinical and epi-
demiological data.

We classified French regions according to their cumulative rate
of hospitalized COVID-19 patients during the study period, which
was obtained from national surveillance: six “highly-affected
regions” with a rate equal or above the national rate, and 12 “less-
affected regions” with a rate below the national rate (Grand-Est,
Haut de France, fle-de-France, and Bourgogne-Franche-Comté for
mainland regions and Guyana and Mayotte for overseas regions,
were classified as “highly-affected regions”. The 12 remaining
regions were classified as “less-affected regions”) [1]. We defined
teaching hospitals or military hospitals as tertiary hospitals; local
hospitals as secondary hospitals; local private clinics as primary
hospitals; psychiatric hospitals or oncology centers as specialized
hospitals; long-term HS providing rehabilitation care as reha-
bilitation care centers; and dialysis centers or day hospitals as
“other”.
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Fig. 1. Weekly number of hospital setting workers (n=7320) infected with COVID-19 and number of hospitalized COVID-19 patients, France (April 13 to June 28, 2020).
Between March 1 and April 12, 2020, 23,768 cases occurred and were retrospectively reported aggregated, as prospective data collection started on April 13, 2020.

During the 17-week period between March 1 and June 28, 2020,
1132 HS participated at least once in the survey. These settings
account for 69.5% of the total number of HS workers in France,
98% of workers of French tertiary hospitals, and 68% of secon-
dary hospitals [7]. No difference was observed between coverage
in “highly-affected regions” and “less-affected regions” (69.8% vs.
69.3%). Regarding occupation, coverage of the survey was almost
the same between HCW (69.1%) and non-HCW (70.6%). The cove-
rage was above 58% for every occupation sub-category.

A total of 31,088 infections and 16 deaths among workers were
reported by 829 HS (with a median of 10 cases per HS) while 303 HS
reported no case. Based on the hypothesis that non-participating
HS were less impacted by the outbreak, we estimated that the vast
majority of HS workers infected during the first wave were reported
in this survey. We note that reporting of infections in workers drop-
ped faster than the number of patients hospitalized with COVID-19
in France (Fig. 1).

The vast majority (n=25,337; 82%) of infections occurred in
HCW, especially in nurses (29%) and healthcare assistants (25%).
Among the 16 deaths reported, 10 were reported in HCW. Various
proportions of HCW among the total number of COVID-19 cases
during the first wave have been reported in different countries.
HCW accounted for 3% of all COVID-19 cases in the United States 8],
5% in China [9], and much more in Italy (10%) [10] and Spain (20%)
[11]. In France, the 25,337 cases reported in our survey represent
15% of the 164,801 confirmed cases reported during the same
period [1]. However, as testing policies at the start of the pande-
mic were not homogenous and targeted in priority professionals
and patients in hospitals, this proportion is probably overestima-
ted.

We estimate that the 31,088 infected workers account for 3.43%
(95% ClI: 3.42-3.45) of French workers in HS (Table 1). Among HCW,
this proportion is 3.97% (95% Cl: 3.95-3.99). Five regions had a
higher proportion of infected workers than the national proportion
(Fig. 2). After adjustment, “highly-impacted regions” had signifi-
cantly more infected workers than “less-impacted regions”.

Again, the proportions of infected HCW reported by studies in
other countries vary greatly. A living review [ 12] reported this pro-
portion ranging from 0.4% to 49.6% and when based on serological
testing from 1.6% to 31.6%. This variability is linked to differences
in study design, selection criteria, and sample sizes. Overall, most

early studies were small and single centered. Our large coverage
of both existing employees and hospital settings in France could
explain why our proportion of infected HCW lies within the lower
part of the range of estimates.

Interestingly, we found that infections were significantly more
frequent among workers from secondary and primary hospitals
than from tertiary hospitals. Tertiary settings were identified as
referral hospitals at the start of the pandemic. We hypothesize
that staff from these hospitals were more aware and better trai-
ned to apply preventive measures against the risk of SARS-CoV-2
infection, and may also have had better access to personal pro-
tective equipment. On the contrary, workers in secondary and
primary hospitals may have received patients with fewer or aty-
pical symptoms, especially at the start of the pandemic, and been
unconsciously exposed to COVID-19.

Healthcare assistants and physiotherapists, followed by nurses
and residents were the most affected workers (Table 1). Those
categories have already been reported to be especially at risk in
the literature [2,13], as they have frequent and prolonged contacts
with patients. This highlights the need for prevention strategies
targeting these specific occupational categories.

The proportion of infected workers was higher in all types
of HCW compared with non-HCW, except for midwives. Several
articles reported a higher infection rate among HCW compared
with non-HCW or the general population [2,3,14], suggesting the
strong contribution of occupational exposure to the infection of
HCW. In this study, we found a parallel trend between the weekly
number of infected workers and the number of hospitalized COVID-
19 patients. But notably, we observed a faster decline of COVID-19
cases in workers than in COVID-19 cases admitted to hospitals. This
reveals that the risk of infection in professionals was particularly
increased at the beginning of the pandemic, probably due to the
shortage of personal protective equipment and to a general lack
of precaution before transmission from asymptomatic individuals
was recognized.

In addition, community exposure remains a common under-
lying factor of infection, as suggested by the temporal and spatial
similarities between the proportion of infected workers and the
general dynamics of the outbreak in France. Those similarities, also
described in other studies [ 15], show that in addition to work expo-
sure, community and family exposure is also a driver of infection
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Table 1
Number and proportion of infected COVID-19 workers (n=30,248%) by type of hospital setting, geographic area, and occupation, France (March 1 to June 28, 2020).
Categories Number of infected workers Proportion (%) of infected workers [95% CI] Adjusted odds ratio [95% CI] P-value
Type of HS
Tertiary hospital 9963 2.83[2.78-2.89] Reference
Secondary hospital 13,526 4.02 [4.00-4.04] 1.52[1.48-1.56] <0.001
Primary hospital 3214 4.51 [4.46-4.57] 1.66 [1.60-1.73] <0.001
Specialized hospital 2152 2.54[2.50-2.59] 1.05[1.00-1.10] 0.057
Rehabilitation care 1125 3.72 [3.67-3.76] 1.37[1.28-1.46] <0.001
Other 253 12.69 [12.12-13.25] 1.63 [1.40-1.90] <0.001
Unknown 15 [NA] [NA] [NA]
Geographic area
Less-impacted regions 19,377 5.34[5.27-5.41] Reference
Highly-impacted regions” 10,871 2.10[2.09-2.11] 248 [2.42-2.54] <0.001
Occupation
HCW 25,337 3.97 [3.95-3.99]
Nurses 8922 3.79[3.77-3.81] Reference
Healthcare assistants 7561 4.91[4.88-4.94] 1.30[1.26-1.34] <0.001
Physicians 3015 3.59[3.57-3.61] 0.92 [0.89-0.96] <0.001
Residents 1074 3.55[3.53-3.57] 1.00 [0.94-1.07] 0.961
Physiotherapists 315 4.65 [4.62-4.68] 1.23[1.09-1.38] 0.001
Midwives 195 1.62[1.61-1.63] 0.39 [0.34-0.45] <0.001
Other HCW 4255 3.66 [3.64-3.68] 0.94 [0.91-0.98] 0.001
Non-HCW 3208 1.32[1.32-1.33] 0.34[0.33-0.35] <0.001
Unknown 1703 [NA] [NA] [NA]
Total® 30,248 3.43 [3.42-3.45] [NA] [NA]

HCW: healthcare workers; HS: hospital setting; NA: not applicable.

Teaching hospitals or military hospitals were defined as tertiary hospitals; local hospitals as secondary hospitals; local private clinics as primary hospitals; psychiatric
hospitals or oncology centers as specialized hospitals; long-term HS providing rehabilitation care as rehabilitation care centers; and dialysis centers or day hospitals as

“other”.

2 Students (n=840) were excluded from this analysis, as no published denominator was available.
b Grand-Est, Haut de France, lle-de-France, and Bourgogne-Franche-Comté for mainland regions and Guyana and Mayotte for overseas regions, were classified as “highly-

affected regions”. The remaining 12 regions were classified as “less-affected regions”.
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Fig. 2. Proportion of SARS-CoV-2-infected workers in hospital settings by region, France (March 1 to June 28, 2020).

among hospital workers, as reported elsewhere [2,16]. Determining
whether workers’ infections are linked to in-hospital or out-of-
hospital exposure is difficult and our survey does not allow to
disentangle occupational from community transmission.

Some additional limitations must be considered in our survey.
First, as the survey was launched mid-April, two weeks past the
epidemic peak in France, data corresponding to the very first phase
of the outbreak were collected retrospectively; we therefore lack
the temporal distribution of these cases. Second, as testing strate-
gies during this first part of the pandemic differed for HCW and

the general public, the proportion of infected HCW among the total
cases may be overestimated. Third, the proportion of HS defined as
“other” was low (11.8%), and we hypothesize that participating HS
in this category were the most impacted by the pandemic, leading
to an over-estimation of the proportion of infected workers. Lastly,
because of the limited questionnaire length, no additional question
was asked about infection control practices and protective equip-
ment use in the workplace or about household or other community
exposure to SARS-COV-2. Therefore, this survey cannot distinguish
occupational from community transmission.
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This survey highlights the high burden of COVID-19 in HS wor-
kers in France, with more than 1 in 30 hospital workers infected
over the first four months of the pandemic. Workers in regions with
a cumulative rate of hospitalized COVID-19 patients equal or above
the national rate, HS other than tertiary hospitals, or occupations
with frequent and prolonged patient contacts were particularly
impacted. In light of these findings, targeted prevention campai-
gns should be organized, and protecting HCW to reduce the risk of
SARS-CoV-2 transmission and to preserve the healthcare workforce
in the face of an outbreak must remain a priority [17,18].

This survey is still ongoing. Since July 1, 2020, the case definition
includes asymptomatic cases diagnosed with serological tests and
since November 2020 cases diagnosed with antigenic tests.
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