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ABSTRACT
Introduction: The COVID-19 pandemic through its impact on healthcare workers (HCWs) could result 

in possible disturbances in the stability of providing medical services. This paper aimed to analyse the 

influence of the SARS-CoV-2 pandemic on HCWs regarding their absenteeism and availability to work.

Materials and methods: An analysis of the Antoni Jurasz University Hospital No. 1. in Bydgoszcz data-

base was conducted regarding the number of SARS-CoV-2 infections and quarantines of HCWs and the 

number of HCWs on sick leave for the period between the 1st of October 2020 and the 28th of February 

2021. The population was analysed regarding occupational groups (doctors, nurses, administrative and 

technical workers, other medical staff members) and in the context of regional epidemiological trends.

Results: Infection and quarantine rates were higher in HCWs than in the general population with nurses 

and doctors being the most affected groups. A significant increase in the number of HCWs on sick leave 

in 2020/2021 was observed in comparison with 2019/2020.

Conclusions: Healthcare workers are a group significantly affected by the COVID-19 pandemic. The avail-

ability of workforce in the hospital has been impacted both directly (infections, quarantines) and indirectly 

(sick leave). Further studies in the area of HCWs’ security are needed.
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Introduction

The first confirmed case of a severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) infection 
was reported in Poland on the 4th of March 2020 [1]. 
Since then, the coronavirus disease 2019 (COVID-19) 
pandemic has been progressively spreading and 
affecting almost every area of our lives, especially 
the aspect of healthcare services. With the shrinking 
capacities of many hospitals and medical personnel 
shortages, the issue of healthcare system organization 
in the face of the pandemic is in the spotlight. At the 
heart of this global crisis are the healthcare workers 
(HCWs) fighting an uneven battle with a rapidly spread-
ing viral agent. The epidemiological situation has 

undoubtedly taken a heavy toll on HCWs in particular. 
The need for isolation in case of a confirmed SARS-
CoV-2 infection as well as compulsory quarantines 
result in abandonment of work and therefore in pos-
sible disturbances in the stability of providing medical 
services. To maintain a well-functioning healthcare 
system with continuity of medical services and stability 
of workforce the issue of COVID-19 in HCWs needs 
to be properly contained and controlled. However, 
first and foremost the phenomena need to be better 
understood. This paper aimed to analyse the influence 
of the SARS-CoV-2 pandemic on healthcare workers 
regarding their absenteeism and availability to work in 
the context of the hospital population itself as well as 
the general population in the region.
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Materials and methods

We have analysed the data acquired from the hos-
pital database of the Antoni Jurasz University Hospital 
No. 1. in Bydgoszcz, Kuyavian-Pomeranian Voivode-
ship, Poland. The collected data included the number 
of HCWs that:

 — tested positive for SARS-CoV-2,
 — were quarantined,
 — went on sick leave.

The data were obtained for each day between the 
1st of October 2020 and the 28th of February 2021. Ad-
ditionally, the number of HCWs that went on sick leave 
was also analysed for the corresponding period of 
2019/2020 (from the 1st of October 2019 to the 29th of 
February 2020).

The study population comprised of HCWs, the 
Antoni Jurasz University Hospital No. 1. in Bydgoszcz 
employees. The acquired data were analysed regarding 
specific occupational groups: doctors, nurses, ad-
ministrative and technical workers, other medical staff 
members. The total number of HCWs in each group 
was determined for each month separately based on 
the data acquired from the hospital database.

For a comparison with general epidemiological 
trends in the region, the official, freely available data 
was used, provided by the Voivodship Sanitary and 
Epidemiological Station in Bydgoszcz [2] and the 
Ministry of Health [3] for the period between the 8th of 
November 2020 and the 28th of February 2021. The 
data for the period between the 1st of October 2020 and 
the 7th of November 2020 was made available by the 
Voivodship Sanitary and Epidemiological Station in 
Bydgoszcz upon request. The data pertained to the 
number of SARS-CoV-2 positive cases as well as the 

number of people quarantined in the Kuyavian-Po-
meranian Voivodeship. The total number of people in 
the voivodeship used for the analysis was determined 
based on data of Statistics Poland (Polish: Główny 
Urząd Statystyczny) to be 2,069,273 [4].

The statistical analysis was performed using Sta-
tistica 13.3 software. Wilcoxon signed-rank test was 
used to evaluate the data. Results were considered 
significant at p < 0.05.

Results

In the period between the 1st of October 2020 and 
the 28th of February 2021 a total number of 467 cases of 
a positive SARS-CoV-2 test result were reported among 
HCWs of Antoni Jurasz University Hospital No. 1. in 
Bydgoszcz, meaning that almost 1 in 4 HCWs (23.77%) 
got infected over the analysed period. Among those, 
there were 89 doctors (27.07%), 229 nurses (31.46%), 
37 administrative and technical workers (13.13%) and 
112 other medical staff members (17.89%). Statistical-
ly significant differences were found between almost 
all of the occupational groups regarding daily rates 
of SARS-CoV-2 infections (percentage of HCWs that 
tested positive for SARS-CoV-2 in accordance to a total 
number of HCWs in each group per day). The nurses 
and the doctors had the highest SARS-CoV-2 incidence 
rate (statistically significant differences between these 
groups were not found), while the administrative and 
technical workers and other medical staff members 
had the lowest rates (statistically significant differenc-
es between these groups were not found either). The 
monthly infection rates of HCWs that tested positive 
for SARS-CoV-2 in each group are shown in Figure 1.

Figure 1. Monthly infection rates in the healthcare workers of the Antoni Jurasz University Hospital No. 1. in Bydgoszcz 
divided into occupational groups
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Figure 2. Monthly infection rates in the healthcare workers of the Antoni Jurasz University Hospital No. 1. in Bydgoszcz 
and the general population of the Kuyavian-Pomeranian Voivodeship

Figure 3. Daily quarantine rates in the healthcare workers of the Antoni Jurasz University Hospital No. 1. in Bydgoszcz 
and the general population of the Kuyavian-Pomeranian Voivodeship

The differences between the general population of 
the Kuyavian-Pomeranian Voivodeship and the pop-
ulation of HCWs of Antoni Jurasz University Hospital 
No. 1. in Bydgoszcz regarding SARS-CoV-2 incidence 
rate were deemed statistically significant (p = 0.00). 
A comparison between those groups based on the 
percentage of the population with new confirmed SARS-
CoV-2 cases per month is shown in Figure 2. Also, sta-
tistically significant differences were found between the 
rates of infection in every occupational group, including 
administrative and technical workers of the hospital, in 
comparison with the regional rates.

A comparison of daily quarantine rates (percentage 
of people on quarantine in accordance to a total num-
ber of people in an analysed group per day) between 
the general population of the Kuyavian-Pomeranian 
Voivodeship and HCWs in total is shown in Figure 3.  
Statistically significant differences (p = 0.00) were found 
(Fig. 4). Additionally, the occupational groups of HCWs 
were compared. Statistically significant differences 
were found between almost all the analysed HCWs 
groups. Daily quarantine rates were not found to be 
statistically different only in the case of the comparison 
between doctors and other medical staff members. 
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Table 1. Monthly rates of man-days lost due to quarantines of HCWs divided into occupational groups

HCWs group October November December January February

Doctors 139 / 10664
(1.30%)

78 / 9390
(0.83%)

201 / 10075
(2.00%)

45 / 10106
(0.45%)

8 / 9408
(0.09%)

Nurses 274 / 22599
(1.21%)

494 / 21930
(2.25%)

428 / 22506
(1.90%)

157 / 22475
(0.70%)

102 / 20412
(0.50%)

Administrative and technical 
workers

82 / 8742
(0.94%)

113 / 8460
(1.34%)

11 / 8804
(0.12%)

71 / 8680
(0.82%)

14 / 7868
(0.18%)

Other medical staff members 280 / 19344
(1.45%)

362 / 18870
(1.92%)

232 / 19468
(1.19%)

59 / 19375
(0.30%)

20 / 17472  
(0.11%)

HCWs in total 775 / 61349
(1.26%)

1047 / 58650
(1.79%)

872 / 60853
(1.43%)

332 / 60636
(0.55%)

144 / 55160
(0.26%)

 Median 
 25%–75% 
 Min–Max 

HCWs Voivodeship

Population

0.000

0.002

0.004

0.008

0.010

0.014

0.016

0.020

0.022

0.024

0.028

D
a

ily
 q

u
a

ra
n

tin
e

 r
a

te

0.006

0.012

0.018

0.026

Figure 4. A comparison of daily quarantine rates in the 
healthcare workers of the Antoni Jurasz University Hospital 
No. 1. in Bydgoszcz and the general population of the 
Kuyavian-Pomeranian Voivodeship

The number of man-days lost due to quarantines 
of HCWs has been calculated for each HCWs group 
for each month as shown in Table 1. November was 
the most affected month with 1047 man-days lost 
solely to quarantines and with the highest rates of 
man-days lost in almost all of the groups. Only the 
rates in doctors were the highest in a different month, 
in December.

The absenteeism of HCWs during the COVID-19 pan-
demic was also assessed by the number of hospital 
employees on sick leave between October and Feb-
ruary 2020/2021 in comparison to the corresponding 
period from a year before (2019/2020) as shown in 
Figure 5. Statistically significant differences (p = 0.00) 
were found between the 2019/2020 and 2020/2021 pe-
riods (Fig. 6).

Discussion

The presented analysis constitutes one of the few 
currently available attempts to assess the incidence of 
COVID-19 in health care workers and their absenteeism 
regarding the stability of the workforce in a hospital 
setting. The use of sick leave data and the calculation 
of lost man-days as a measuring method was found to 
be a novel approach to this topic, as well as analysing 
the impact of COVID-19 on healthcare workers not only 
in the context of the hospital population itself but also 
in a comparison with the regional trends. 

The analysed period is in keeping with an outburst 
of the second wave of COVID-19 in Poland, therefore 
a pronounced peak in the number of SARS-CoV-2 in-
fections can be seen in the presented analysis between 
October and December of 2020.

Several studies have been conducted so far to 
evaluate the impact of COVID-19 on HCWs in general 
and in specific groups within that population. In a study 
by Rudberg et al. [5] the seroprevalence of SARS-
CoV-2 IgG antibodies was found to be 19.1% among 
2149 HCWs of a hospital in Sweden, which constitutes 
a higher rate than the regional values determined for the 
same period. Additionally, a nationwide linkage cohort 
study led by Shah et al. [6] in Scotland, UK, indicated 
that the risk of hospital admission for COVID-19 was 
similar in non-patient-facing HCWs and the general 
population. However, a comparison of patient-facing 
and non-patient-facing HCWs showed that the former 
is at a greater risk than the latter, with the highest risk 
in specific occupational groups such as paramedics 
and medical personnel working in acute receiving 
specialities. 

Another study that aimed to assess occupational 
risks of SARS-CoV-2 infection in HCWs was a prospec-
tive observational study conducted by Eyre et al. [7] at 
Oxford University Hospitals, UK. The highest infection 
rates were found in porters and cleaners (18.6%), while 
the lowest in administrative staff (7.2%). Contrastingly, 
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Figure 6. A comparison of the daily number of healthcare 
workers of the Antoni Jurasz University Hospital No. 1. in 
Bydgoszcz on sick leave from the 1st of October to the 
28th/29th of February 2019/2020 and 2020/2021

Figure 5. Daily number of healthcare workers of the Antoni Jurasz University Hospital No. 1. in Bydgoszcz on sick leave 
between the 1st of October and the 28th/29th of February in years 2019/2020 and 2020/2021

a study by Garzaro et al. [8] from a university hos-
pital in Italy determined a statistically increased risk 
of being infected among HCWs only in physicians 
and administrative staff as well as in non-medical 
services. However, an analysis conducted by Kantele 
et al. [9] at Helsinki University Hospital, Finland, did 
not find significant differences between HCWs groups 
(physicians, nurses, etc.) regarding COVID-19 inci-
dence but rather an association with their working 

area (non-ICU vs. ICU). While most studies do indicate 
a higher risk of SARS-CoV-2 infections among HCWs, 
the results regarding specific occupational groups are 
not consistent. The differences between the available 
analyses as well as the one that we have conducted 
might suggest varying levels of staff training and the 
availability of protective equipment in specific health-
care facilities. In addition, the information about wheth-
er hospitals provide COVID-19 dedicated services 
(e.g., COVID-19 dedicated departments) should also 
be taken into account.

A much-needed attempt to analyse the impact of 
COVID-19 on HCWs in a global context was made by 
Bandyopadhyay et al. [10] in a form of a systematic 
review of infections and mortality worldwide through 
searches of bibliographic databases. The analysis 
report of 152,888 cases of infections and 1,413 cases 
of death with infections occurring mainly in nurses and 
deaths occurring mainly in doctors.

To maintain well-functioning healthcare systems 
around the world one needs to consider what are 
the most effective ways to protect HCWs. A ques-
tionnaire-based study of 103 HCWs diagnosed with 
COVID-19 has been conducted by Jin et al. [11] in 
a Wuhan hospital to assess perceived routes of infec-
tion. In 84.5% of the cases, the infection was assumed 
to occur in the hospital. A lack of proper training and 
equipment to protect against the virus are factors often 
regarded as causative to a high percentage of infections 
among HCWs [12]. The urgent need for improvements 
in HCWs’ security and the restructuration of healthcare 
systems worldwide was also raised by Pruc et al. [12]. 
Moreover, the authors underlined the current lack of pre-
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cise data on the incidence of COVID-19 in HCWs. This 
proves the importance of the analysis we have conduct-
ed. Still, further research in this area is needed.

The limitations of this study pertain to the fact that 
HCWs might have had a higher rate of SARS-CoV-2 test-
ing than the general population, e.g., due to different 
testing policies or higher awareness of health-related 
issues among HCWs. This might have caused a higher 
detectability of the infections and therefore higher rates 
of infections among this group.

Conclusions

Healthcare workers are a group significantly affected 
by the COVID-19 pandemic, which can be observed 
through higher rates of infections and quarantines, 
especially in nurses and doctors.

The COVID-19 pandemic has influenced the stability 
and availability of the workforce in the hospital both directly 
(infections, quarantines) and indirectly (sick leave).

Further studies in the area of HCWs’ security 
are needed.
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