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ABSTRACT
Objectives To assess the impact of the COVID- 19 
pandemic on sick leave among healthcare workers 
(HCWs) in primary and specialist care and examine its 
causes.
Methods Using individual- level register data, we 
studied monthly proportions of sick leave (all- cause 
and not related to SARS- CoV- 2 infection) from 2017 to 
February 2022 for all HCWs in primary (N=60 973) and 
specialist care (N=34 978) in Norway. First, we estimated 
the impact of the pandemic on sick leave, by comparing 
the sick leave rates during the pandemic to sick leave 
rates in 2017–2019. We then examined the impact of 
COVID- 19- related workload on sick leave, by comparing 
HCWs working in healthcare facilities with different 
levels of COVID- 19 patient loads.
Results HCWs had elevated monthly rates of all- cause 
sick leave during the COVID- 19 pandemic of 2.8 (95% CI 
2.67 to 2.9) and 2.2 (95% CI 2.07 to 2.35) percentage 
points in primary and specialist care. The corresponding 
increases for sick leave not related to SARS- CoV- 2 
infection were 1.2 (95% CI 1.29 to 1.05) and 0.7 (95% 
CI 0.52 to 0.78) percentage points. All- cause sick leave 
was higher in areas with high versus low COVID- 19 
workloads. However, after removing sick leave episodes 
due to SARS- CoV- 2 infections, there was no difference.
Conclusions There was a substantial increase in 
sick leave among HCWs during the pandemic. Our 
results suggest that the increase was due to HCWs 
becoming infected with SARS- CoV- 2 and/or sector- wide 
effects, such as strict infection control measures. More 
differentiated countermeasures should, therefore, be 
evaluated to limit capacity constraints in healthcare 
provision.

INTRODUCTION
Healthcare workers (HCWs) have played a crucial 
role in the response effort during the COVID- 19 
pandemic. However, the added workload and 
work- related stress during this period have been 
linked to elevated rates of burn- out, psychological 
problems and plans to quit.1–6 These findings align 
with research from previous novel viral outbreaks, 
for example, Severe Acute Respiratory Syndrome 
(SARS) and Middle East Respiratory Syndrome 
(MERS), finding increased psychological distress 
and burn- out among HCWs during a pandemic.7 8

In contrast to other recent viral outbreaks, the 
countermeasures introduced to limit the spread of 
the COVID- 19 pandemic included comprehensive 

population- wide countermeasures, for example, 
strict quarantine and isolation requirements. Among 
the main reasons for these measures were ensuring 
sufficient capacity for medical treatment in a period 
of increasing demand.9 10 Although these measures 
limited the spread, they also restricted the avail-
ability of healthcare personnel, as many HCWs had 
to be isolated after becoming infected with SARS- 
CoV- 2 or were quarantined due to close contact 
with infected individuals. Hence, the increase in 
sickness absence among HCWs during periods of 
high infection rates potentially also led to adverse 
health effects from additional work- related stress 
among those remaining at work.

While there have been some studies finding 
increased sick leave among HCWs during the 
COVID- 19 pandemic,11–13 population- wide 
longitudinal evidence on the impact of increased 
COVID- 19- related workload is lacking. Improved 
knowledge of the mechanisms underlying increased 
sickness absence among HCWs during the 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Several studies reported on increased levels of 
sick leave, burn- out, mental health problems 
and plan of quitting among healthcare workers 
during the COVID- 19 pandemic.

 ⇒ Many healthcare facilities experienced 
substantial capacity constraints during the 
COVID- 19 pandemic.

WHAT THIS STUDY ADDS
 ⇒ The impact of the COVID- 19 pandemic on sick 
leave among healthcare workers in Norway was 
substantial.

 ⇒ The impact was greater in areas with high 
COVID- 19- related workloads compared with 
areas with low COVID- 19- related workloads.

 ⇒ The increase in sick leave in areas with high 
COVID- 19- related workloads was primarily due 
to SARS- CoV- 2 infections and/or sector- wide 
strict infection control measures.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ During periods with substantial variation in 
infection rates across geographical areas, 
more differentiated countermeasures may 
be necessary to limit capacity constraints in 
healthcare provision.
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pandemic, and its different phases, may be important for the 
development of public health policies, for example, when facing 
new variants of SARS- CoV- 2 or other viral outbreaks.

The objective of this study was to assess the impact of the 
COVID- 19 pandemic on sick leave among HCWs in primary 
and specialist care and examine its causes. More specifically, we 
aimed to (1) present estimates of the impact of the pandemic on 
all- cause sick leave and sick leave not related to SARS- CoV- 2 
infection among HCWs in primary and specialist care in Norway 
and (2) examine how the impact varied between healthcare facil-
ities with high and low COVID- 19- related workloads.

METHODS
Study design and data sources
The study was designed as a register- based observational study 
using data from BEREDT C19 (BC19), a population- wide 
emergency preparedness register established to provide rapid 
knowledge about the COVID- 19 pandemic.14 BC19 is a linked 
individual- level database with data on demographics (The 
National Population Register), primary care utilisation from 
general practitioners and emergency wards (Norway Control 
and Payment of Health Reimbursement, KUHR), specialist care 
utilisation (Norwegian Patient register), SARS- CoV- 2 infec-
tions (the Norwegian Surveillance System for Communicable 
Diseases) and employment data (the Employer and Employee 
register).

Our study population included all Norwegian residents who 
in January 2020 were between 30 and 55 years old and had 
an active employment contract as a HCW. The HCWs were 
followed each month from January 2017 to January 2022 
(37 564 persons; 63 months per individual; 2 366 532 person- 
months in total). Individuals who died or emigrated during the 
study period were censored from the month of death or emigra-
tion and onwards. HCWs were identified by their occupational 
code in the employment data, and separated into working in 
primary and specialist care by the employer’s industrial classi-
fication code (see table 1 for specific codes). Within specialist 
care, we only included employment contracts from public hospi-
tals (identified by the organisation number), corresponding to 
99.2% of the employees within specialist care. If an employee 
was registered with more than one active employment contract, 
we selected the employment contract with the latest starting date. 
Online supplemental figure A1 provides a graphical presentation 
of the sampling procedure.

Outcomes
Our outcome of interest was doctor- certified sick leave from 
2017 to early 2022. Sick leave was identified by its unique reim-
bursement code used by physicians in primary care (code L1). 
In addition, because Norwegian law required workers with a 
positive test to stay at home in isolation,15 we also defined a sick 
leave event if an individual had positive SARS- CoV- 2 test.

To assess whether potential increases in sick leave were 
caused by SARS- CoV- 2 infection (isolation or quarantine), or 
other health problems, we separated between all- cause sick 
leave and sick leave not related to SARS- CoV- 2 infections. To 
achieve this, we identified sick leave directly related to SARS- 
CoV- 2 infection or quarantine as sick leave (L1) coded with the 
International Classification of Primary Care (ICPC- 2) codes for 
detected/suspected COVID- 19 (R991 and R992) and/or quaran-
tine (A23), and/or a positive SARS- CoV- 2 test the given month. 
Sick leave that was not coded with any of these ICPC- 2 codes 
(R991, R992, A23) or a positive SARS- CoV- 2 test, was defined 

as sick leave not related to SARS- CoV- 2 infections. For the few 
cases where individuals were registered with both an event of 
sick leave directly related to COVID- 19 and an event with sick 
leave not related to SARS- CoV- 2 infection in the same month 
(0.83% of monthly sick leave events), we coded it as sick leave 
not related to SARS- CoV- 2 infection.

All outcome variables were defined as one if the individual 
was registered with the given type of sick leave (all- cause or not 
related to COVID- 19) the given month, and zero otherwise. All 
Norwegian employees are mandatory members of the national 
sick leave insurance scheme, which ensures full reimbursement 
of earnings lost due to sickness up to a generous ceiling and 
limited to 1 year.

Exposure
The workload of HCWs due to COVID- 19- related consulta-
tions and hospitalisations varied significantly across the different 
regions in Norway. The spread of the SARS- CoV- 2 virus was 
generally higher in densely populated areas, leading to a higher 
COVID- 19- related workload for HCWs working in these areas. 
We used this variation to assess to what extent a higher COVID- 
19- related workload was associated with higher sick leave 
among HCWs.

The measure of COVID- 19- related workload for a HCW was 
defined as the share of total activity that was related to treating 
COVID- 19 patients at the healthcare facility where a HCW was 
working. For HCWs in primary care, the measure was defined as 
the average share of COVID- 19- related consultations (ICPC- 2: 
R911, R992, A23) among the primary care providers in the 

Table 1 Descriptive statistics for workers in primary and specialist 
care, and HCWs working in healthcare facilities with high and low 
COVID- 19- related workload

Primary care Specialist care

High COVID- 
19- related 
workload

Low COVID- 
19- related 
workload

Mean/(SD) Mean/(SD) Mean/(SD) Mean/(SD)

Age 42.06 41.19 42.04 41.42

(7.619) (7.507) (7.629) (7.493)

Women 0.87 0.79 0.85 0.81

(0.340) (0.408) (0.355) (0.394)

Immigrant 0.35 0.17 0.19 0.38

(0.476) (0.377) (0.395) (0.485)

Occupational 
groups

Physicians 0.06 0.26 0.13 0.16

(0.236) (0.438) (0.334) (0.366)

Nurses 0.31 0.65 0.44 0.46

(0.462) (0.478) (0.496) (0.498)

Health 
professionals

0.42 0.05 0.28 0.26

(0.494) (0.211) (0.447) (0.440)

Personal care 
workers

0.21 0.05 0.16 0.12

(0.405) (0.209) (0.363) (0.326)

No of workers 60 973 34 978 18 955 23 865

Primary care was identified with by the employer’s industrial classification codes 
(SIC2007); 86.211, 86.901, 87.101, 87.102 and specialist care was identified by 
the code: 86.101. Occupational groups were defined by the 4- level International 
Standard Classification of Occupation- 08 codes; 2211 and 2212 (physicians); 2221–
2223 (nurses); 5321 (health professionals); 5329 (personal care workers)).
HCWs, healthcare workers.
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municipality (ie, COVID- 19- related consultations/total amount 
of consultations) (figure 1A). For HCWs in specialist care, we 
used the share of COVID- 19- related hospital days (ICD- 10 
code: U071) at the hospital where the HCW was employed (ie, 
COVID- 19- related hospital days/total amount of hospital days) 
(figure 1B). Our exposure captures workload due to the treat-
ment of COVID- 19 patients, and does not account for workload 
related to additional infection control measures implemented 
across the healthcare sector during the pandemic.

To examine the impact of COVID- 19- related workload during 
the pandemic, we divided HCWs into two groups: low and high 
COVID- 19- related workload, operationalised by the first and 
fifth quintile (lowest and highest 20%) of COVID- 19- related 
activity, based on the healthcare facility where they worked. The 
use of quintiles for grouping was partly arbitrary, and we, there-
fore, present robustness checks of the main results using tertiles 
and a median split—see online supplemental figure A5,A6. 
The quintiles were created by ranking HCWs according to the 
COVID- 19- related workload from low to high, separately for 
HCWs in primary and specialist care. HCWs among the first 
20% (first quintile), that is, with the lowest COVID- 19- related 
workload, were then assigned to the low COVID- 19- related 
workload group (Q1). Workers among the highest 20% (fifth 
quintile) were assigned to the high COVID- 19- related workload 
group (Q5) (figure 1). The remaining HCWs (2nd–4th quintile) 
were not included in the parts of our analysis where these groups 
are used. All HCWs in the same municipality or health trust were 
assigned to the same quintile. Therefore, the sizes of the quintiles 
do not reflect exactly 20% of the working population (figure 1). 
See online supplemental table A1 for descriptive statistics on the 
high and low exposure groups, and online supplemental figure 
A2 for how COVID- 19- related activity varied over time.

Statistical analyses
First, to assess the overall impact of COVID- 19 on all- cause 
sick leave and sick leave not related to SARS- CoV- 2 infections, 
we estimated and plotted monthly rates of sick leave working 
in primary and specialist care, for the years 2017–2019, 2020, 
2021 and early 2022. The rates were calculated as the number of 

employees with at least one doctor- certified sick leave registra-
tion in each month, divided by the total number of employees. 
Second, we examined how the impact varied with different levels 
of COVID- 19- related workloads. This was done by comparing 
the monthly sick leave rates—all- cause and not related to SARS- 
CoV- 2 infections—between HCWs exposed to low vs high 
COVID- 19- related workload. This was operationalised by the 
first and fifth quintile, and using the period 2017–2019 within 
each exposure group as a reference. By comparing the low and 
high exposure groups over time, we were able to account for 
both potential time trends in sick leave prior to COVID- 19 and 
potential differences between the low and high exposure groups 
that existed prior to the pandemic.

All means and models were estimated on individual level 
data, that is, following the same individuals over the whole 
period. This strategy mitigates potential bias from changes in 
sample composition over time, a common concern in repeated 
cross- sectional studies. We estimated all confidence intervals 
using standard errors clustered on the level of the individual, to 
account for within- person correlation across time. All analyses 
were run in STATA MP V.16 and R V.4.02.

RESULTS
Table 1 presents summary statistics for our sample. We studied 
primary care workers (N =60 973) and specialist care workers 
(N =34 978). The majority of our sample consisted of women, 
87% in primary care and 79% in specialist care, with an average 
age of 42.1 in primary care and 41.2 in specialist care at the onset 
of the pandemic. Specialist care had a considerably higher share 
of physicians or nurses compared with primary care (91% vs 
37%). This difference reflects that primary care supply consists 
of a substantial group of health professionals (42%) and personal 
care workers (21%), which typically are involved in caring for 
the elderly (table 1).

Sick leave before and during the COVID-19 pandemic
The rates of all- cause sick leave were substantially elevated 
during the pandemic compared with previous years. Compared 

Figure 1 The distribution of the COVID- 19- related workload across HCWs in primary and specialist care. The quintiles (1st, 2nd– 4th and 5th) of the 
COVID- 19- related workload are indicated by colours. Panel (A) shows COVID- 19 consultations for HCWs in primary care. Workloads were assigned based 
on the share of COVID- 19- related consultations in the municipality in 2020 and 2021 (y- axis). Workers were ordered from low to high COVID- 19- related 
workload (x- axis). Panel (B) shows COVID- 19- related hospital days for HCWs in specialist care. Workloads were assigned according to their health trusts. 
Workers were ordered from low to high COVID- 19- related workload (x- axis). HCWs, healthcare workers.
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with the rates in the corresponding months of 2017–2019, 
the average monthly increase in all- cause sick leave during the 
pandemic was 2.8 (95% CI 2.67 to 2.9) and 2.2 (95% CI 2.07 
to 2.35) percentage points in primary and specialist care, respec-
tively (online supplemental table A2). There was a particularly 
strong increase in all- cause sick leave during the fall of 2021 
and early 2022 (figure 2A), for example, in February 2022, the 
rates were 22.9% in primary care and 21.5% in specialist care, 
compared with 11.1% and 8.2% in 2017–2019 (online supple-
mental table A3). For sick leave not related to SARS- CoV- 2 
infections (figure 2B), the average monthly increases during the 
pandemic were 1.2 (95% CI 1.29 to 1.05) and 0.7 (95% CI 0.52 
to 0.78) percentage points in primary and specialist care, respec-
tively (online supplemental table A2).

COVID-19-related workload and sick leave
All- cause sick leave rates among HCWs with low and high 
COVID- 19- related workloads followed similar trends prior to 
the pandemic (figure 3A, online supplemental table A4). The 
average monthly difference between HCWs with low and high 
COVID- 19- related workload from January 2017 to February 
2020 was 0.96 (95% CI 0.66 to 1.27) percentage points in 
primary care, and 0.63 (95% CI 0.31 to 0.95) percentage points 
in specialist care. However, during the pandemic, the corre-
sponding differences were 2.02 (95% CI 1.64 to 2.39) and 
1.05 (95% CI 0.66 to 1.44) percentage points, respectively. 
The change in this difference was statistically significant both 
in primary and specialist care (p<0.001 and p=0.028). The 
strongest increase was in January 2022. For HCW in primary 
care, the sick leave rates were 18.1 in areas with a low COVID- 
19- related workload and 26.64 in areas with a high COVID- 
19- related workload (figure 3A), that is, the all- cause sick 
leave rate was 8.55 percentage points higher in areas with high 

COVID- 19- related workload (figure 3B). The corresponding 
difference for HCWs in specialist care was 5.15 percentage 
points. In our alternative exposure measurements, where we 
split HCWs into high and low COVID- 19 workload based on 
tertiles and the median, the difference in all- cause sick leave 
between HCWs with high and low COVID- 19 workloads is 
smaller (online supplemental figures A5,A6). This is as expected, 
as the difference in average workload in the different groups is 
smaller when the exposure measurement is based on a weaker 
contrast.

COVID-19-related workload and sick leave not related to 
SARS-CoV-2 infections
After excluding sick leave related to SARS- CoV- 2 infections, 
there were not clear differences between healthcare providers 
with a high and low COVID- 19- related workload (figure 4, 
online supplemental table A5), both before and during the 
pandemic. Since there was no SARS- CoV- 2 related sick leave 
prior to the pandemic, the average monthly difference prior to 
the pandemic was the same as the difference in all- cause sick 
leave as described above. During the pandemic, the difference 
between HCWs with low and high COVID- 19- related workload 
was 0.83 (95% CI 0.46 to 1.2) percentage points in primary care, 
and 0.24 (95% CI −0.14 to 0.62) percentage points in specialist 
care. However, compared with the difference between the high 
and low exposure groups prior to the pandemic, the difference 
in sick leave during the pandemic was not significantly higher 
within primary care (p=0.49), while in specialist care there was 
a significant reduction (p=0.038) (figure 4B).

DISCUSSION
In a study of 95 951 HCWs in Norway from 2017 to February 
2022, we found significant increases in all- cause sick leave rates 

Figure 2 Monthly all- cause sick leave rates (A) and sick leave not related to SARS- CoV- 2 infections (B) with corresponding 95% CIs in primary and 
specialist care for the years 2017–2019, 2020, 2021 and early 2022. See online supplemental table A2 for corresponding tables.
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and sick leave not related to SARS- CoV- 2 infections during the 
pandemic. The increases were particularly strong in primary 
care, and during the later phases of the pandemic. The increase 
in all- cause sick leave was especially high in February 2022 
with relative increases of 106.3% (from 11.1% to 22.9%) and 
162.3% (from 8.2% to 21.5%) in primary and specialist care, 
respectively (figure 2). HCWs in areas with a high COVID- 
19- related workload had a stronger increase in sick leave than 

HCWs in areas with a low COVID- 19- related workload. This 
difference in increase by area was not observed when excluding 
sick leave related to COVID- 19 from the analyses.

Comparison to previous studies
To our knowledge, our study is the first to compare the 
development in sick leave between healthcare facilities with 

Figure 4 Monthly rates of sick leave not related to SARS- CoV- 2 infection in primary and specialist care. (A) shows monthly rates from 2019 to February 
2022, for HCWs in health facilities with high and low COVID- 19- related workload. (B) shows the difference between them. See online supplemental material 
for a 2017–2019 preperiod. HCWs, healthcare workers.

Figure 3 Monthly all- cause sick leave rates in primary and specialist care. (A) shows monthly rates of all- cause sick leave from 2019 to February 2022, for 
HCWs in health facilities with high and low COVID- 19- related workload. (B) shows the difference between them. See online supplemental figure A3 for a 
2017–2019 preperiod. HCWs, healthcare workers.
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different levels of COVID- 19 workloads, prior to and during 
the pandemic, covering both primary and specialist care. While 
previous studies on sick leave among HCWs during the pandemic 
have been based on limited samples or time periods,11–13 this 
study includes all HCWs working in publicly provided primary 
and specialist care over a 5- year period (2017–2022). As such, 
our study sheds important new light to a recent register- based 
study performed in the UK, covering the period 2019–2020 (1.5 
year) only. Excluding sickness absence due to SARS- CoV- 2 infec-
tions, the UK study finds an overall decrease of 21.5% in sick-
ness absence during the early phase of pandemic among HCWs 
employed by the National Health Service trusts (weeks 11–20). 
However, substantial increases were found for absence due to 
infectious diseases, respiratory problems and mental illness. Our 
study finds that while sick leave related to SARS- CoV- 2 infec-
tions likely were the main cause of increased sick leave during 
the pandemic, there was a significant increase in sick leave 
not related to SARS- CoV- 2 infections (1.18 percentage points 
in primary care and 0.65 percentage points in specialist care). 
These increases were stronger in primary care and during later 
phases of the pandemic, highlighting the importance of consid-
ering primary care and a longer time period in understanding 
the impact of the pandemic on sick leave among HCWs. The 
differences in findings between these studies can be attributed 
to various factors, including the duration of the study period, 
differences in infection rates, and the institutional setting, such 
as job security and compensation.

Other studies of HCWs during the pandemic, mostly based on 
convenience sampling and small sample sizes, found an increase 
in mental complaints, such as burn- out and depressive mood 
in HCWs during the COVID- 19 pandemic.3–6 Although our 
sick leave measure cannot serve as a proxy for mental health, 
we found that the increase in sick leave could be attributed to 
a combination of SARS- CoV- 2 infections and/or sector- wide 
factors, such as strict infection control measures and/or a general 
feeling of threat to the own safety when working as a HCW 
during this period. Hence, our study suggests that sector- wide 
factors, rather than the work- activity related to treatment of 
COVID- 19 patients, may have been the more important source 
of increased work- related stress during the pandemic.

Strengths and limitations of this study
A strength of our study is the detailed individual- level adminis-
trative registers used to study developments in sick leave during 
the COVID- 19 pandemic. By contrasting the development in 
areas with high and low COVID- 19- related workloads, it allows 
for credible estimates of both the magnitude of the impact, and 
exploring the underlying mechanism. The sample is based on all 
active HCWs in the months before the pandemic, which could 
be interpreted as both a strength and weakness. A strength of 
this approach is that our analysis is not biased by changes in the 
sample composition over time—a typical challenge in repeated 
cross- sectional studies. A limitation is that it cannot inform about 
changes in the inflow and outflow of HCWs due to the pandemic. 
To minimise how this affects our results we only included HCWs 
aged 30–55, that is, excluding young HCWs that were likely to 
be students during the period of 2017–2019 and HCWs likely to 
retire during the pandemic. In addition, as Norway had a lower 
proportion of COVID- 19 patients than most other countries,16 
the external validity of our results is restricted to countries with 
similar COVID- 19 infection rates and restrictions.

Another potential limitation is that when analysing the impact 
of COVID- 19- related workload, we contrasted the first and 

fifth quintile of the distribution. The differences in all- cause 
sick leave between the high and low exposure groups would 
vary with how these groups are constructed, with larger differ-
ences when applying stronger contrasts and smaller differ-
ences when comparing, for example, above and below mean. 
In online supplemental material, we present results on all- cause 
sick leave using median split (online supplemental figure A5) or 
tertiles (online supplemental figure A6). As expected, the esti-
mated differences between the groups are smaller, suggesting a 
dose–response relationship between our measure of COVID- 19- 
related workload and impact on all- cause sick leave.

Finally, our measure of COVID- 19- related workload was 
based on the share of treatment related to treating COVID- 
patients. Although this measure covers an important aspect of 
the additional workload among HCWs during the pandemic, 
it cannot clearly distinguish between causes that were general 
across all healthcare facilities. For example, the increased work-
load from sector- wide strict infection control measures. Also, 
there could be a sector- wide effect from the stress and uncer-
tainty from being exposed to a high risk of infection when 
working as a HCW.

Policy implications
Our findings suggest that the health and work capacity of 
HCWs were severely affected by COVID- 19. The impact of the 
pandemic on sick leave was twofold: a substantial increase in sick 
leave due to SARS- CoV- 2 infections, but also an increase in sick 
leave related to other health conditions. This suggests that the 
prolonged and demanding nature of the pandemic had a compre-
hensive impact on the well- being of HCWs. Paradoxically, while 
strict countermeasures were periodically introduced to ensure 
sufficient capacity in the healthcare service, the strict quaran-
tine requirements and infection prevention measures likely also 
contributed to additional sickness absence. Although the increase 
in sick leave among HCWs was substantial, we found that it was 
related to SARS- CoV- 2 infections or sector- wide effects such as 
strict infection control measures, rather than increased workload 
from treating COVID- 19 patients. Hence, our study stresses the 
need for more differentiated countermeasures, for example, by 
geographical region or type of HCW, to more efficiently protect 
healthcare capacity during high pandemic pressures.17

CONCLUSIONS
We found a substantial increase in sick leave among HCWs 
during the COVID- 19 pandemic, especially in late 2021 and 
January 2022, and in areas with high COVID- 19 patient loads.

Previous studies have found increased rates of burn- out and 
psychological problems among HCWs, causing concerns about 
the capacity of health service providers. This study finds that 
increased sickness absence among HCWs during the pandemic 
was not from treating COVID- 19 patients, but rather related 
to HCWs becoming infected with SARS- CoV- 2 and/or sector- 
wide effects, such as higher workloads due to strict infection 
countermeasures.

Acknowledgements We thank the Norwegian Directorate of Health, particularly 
Olav Isak Sjøflot and his Department of Health Registries for their cooperation in 
establishing the emergencypreparedness register, and Gutorm Høgåsen and Anja 
Elsrud Schou Lindman for theirinvaluable work on the register.

Contributors B- AR and MG performed statistical analyses, drafted the manuscript. 
HG and KM contributed to drafting the article and critically revising it. All authors 
gave final approval for the version to be submitted. B- AR is responsible for the 
overall content as guarantor and accepts full responsibility for the finished work, 
and/or the conduct of the study, had access to the data, and controlled the decision 
to publish.

 on M
ay 15, 2023 at F

olkehelseinstituttet. P
rotected by copyright.

http://oem
.bm

j.com
/

O
ccup E

nviron M
ed: first published as 10.1136/oem

ed-2022-108555 on 17 A
pril 2023. D

ow
nloaded from

 

https://dx.doi.org/10.1136/oemed-2022-108555
https://dx.doi.org/10.1136/oemed-2022-108555
https://dx.doi.org/10.1136/oemed-2022-108555
http://oem.bmj.com/


325Reme B- A, et al. Occup Environ Med 2023;80:319–325. doi:10.1136/oemed-2022-108555

Workplace

Funding The study was internally funded by the Norwegian Institute of Public 
Health.

Disclaimer The interpretation and reporting of the data are the sole responsibility 
of the authors, and no endorsement by the register is intended or should be inferred. 
The funding sources had no influence on the design or conduct of the study; 
collection, management, analysis, nor the interpretation of the data; preparation, 
review or approval of the manuscript; nor the decision to submit the manuscript for 
publication

Competing interests None declared.

Patient consent for publication Not applicable.

Ethics approval This study involves human participants but the establishment 
of an emergency preparedness register forms part of the legally mandated 
responsibilities of The Norwegian Institute of Public Health (NIPH) during epidemics. 
The legal basis is the Norwegian Health Preparedness Act §2- 4. Institutional 
board review was conducted by the Ethics Committee of South- East Norway, and 
the committee confirmed (4 June 2020, #153204) that external ethical board 
review was not required. We did not obtain verbal or written consent from the 
study population because the current study was based on routinely collected and 
anonymised register data. The law regulating official statistics in Norway implies that 
anonymised register data can be used for research. The law of statistics combined 
with the Ethics Committee of South- East Norway thus confirmed that informed 
consent was not necessary.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data may be obtained from a third party and are 
not publicly available. The dataset of this study was the Emergency Preparedness 
Register for COVID- 19 (Beredt C19), a strictly regulated register available to selected 
authorised researchers in Norwegian Institute of Public Health. The individual- level 
data that support the findings is thus not publicly available due to privacy laws. 
However, the data are accessible to authorised researchers after ethical approval 
and application to ’ helsedata. no/ en’ administered by the Norwegian Directorate of 
eHealth.

Supplemental material This content has been supplied by the author(s). It 
has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have 
been peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Mari Grøsland http://orcid.org/0000-0001-6992-0620

REFERENCES
 1 De Kock JH, Latham HA, Leslie SJ, et al. 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. 

 2 van der Plaat DA, Edge R, Coggon D, et al. Impact of COVID- 19 pandemic on 
sickness absence for mental ill health in national health service staff. BMJ Open 
2021;11:e054533. 

 3 Zhang SX, Chen J, Afshar Jahanshahi A, et al. Succumbing to the COVID- 19 
pandemic- healthcare workers not satisfied and intend to leave their jobs. Int J Ment 
Health Addict 2022;20:956–65. 

 4 Schug C, Geiser F, Hiebel N, et al. Sick leave and intention to quit the job among 
nursing staff in German hospitals during the COVID- 19 pandemic. Int J Environ Res 
Public Health 2022;19:1947. 

 5 Pappa S, Ntella V, Giannakas T, et al. Prevalence of depression, anxiety, and insomnia 
among healthcare workers during the COVID- 19 pandemic: a systematic review and 
meta- analysis. Brain Behav Immun 2020;88:901–7. 

 6 Sahebi A, Nejati- Zarnaqi B, Moayedi S, et al. The prevalence of anxiety and 
depression among healthcare workers during the COVID- 19 pandemic: an 
umbrella review of meta- analyses. Prog Neuropsychopharmacol Biol Psychiatry 
2021;107:110247. 

 7 Magnavita N, Chirico F, Garbarino S, et al. SARS/MERS/SARS- cov- 2 outbreaks and 
burnout syndrome among healthcare workers. An umbrella systematic review. Int J 
Environ Res Public Health 2021;18:4361. 

 8 Kisely S, Warren N, McMahon L, et al. Occurrence, prevention, and management of 
the psychological effects of emerging virus outbreaks on healthcare workers: rapid 
review and meta- analysis. BMJ 2020;369:m1642. 

 9 McCabe R, Schmit N, Christen P, et al. Adapting Hospital capacity to meet changing 
demands during the COVID- 19 pandemic. BMC Med 2020;18:329. 

 10 Fraher EP, Pittman P, Frogner BK, et al. Ensuring and sustaining a pandemic workforce. 
N Engl J Med 2020;382:2181–3. 

 11 Grzelakowska K, Kryś J. The impact of COVID- 19 on healthcare workers’ 
absenteeism: infections, quarantines, sick leave — a database analysis of the antoni 
jurasz university hospital No. 1. in bydgoszcz, Poland. Medical Research Journal 
2021;6:47–52. 

 12 Calvo- Bonacho E, Catalina- Romero C, Fernández- Labandera C, et al. COVID- 19 and 
sick leave: an analysis of the ibermutua cohort of over 1,651,305 Spanish workers in 
the first trimester of 2020. Front Public Health 2020;8:580546. 

 13 Edge R, van der Plaat DA, Parsons V, et al. Changing patterns of sickness absence 
among healthcare workers in england during the COVID- 19 pandemic. J Public Health 
(Oxf) 2022;44:e42–50. 

 14 Norwegian Institute of Public Health. The norwegian emergency preparedness register 
(BEREDT C19). 2021. Available: https://www.fhi.no/sv/smittsomme-sykdommer/ 
corona/norsk-beredskapsregister-for-covid-19/

 15 Lovdata. Forskrift om endring i forskrift  27. mars 2020 nr. 470 om smitteverntiltak 
mv. ved koronautbruddet (covid- 19- forskriften). 2020. Available: https://lovdata.no/ 
dokument/LTI/forskrift/2021-12-14-3504

 16 OWi Data. Number of COVID- 19 patients in hospital per million. 2023. Available: 
https://ourworldindata.org/grapher/current-covid-hospitalizations-per-million? 
country=GBR~USA~FRA~ITA~NOR

 17 Aguilar E, Roberts NJ, Uluturk I, et al. Adaptive staffing can mitigate essential 
worker disease and absenteeism in an emerging epidemic. Proc Natl Acad Sci U S A 
2021;118:e2105337118.  on M

ay 15, 2023 at F
olkehelseinstituttet. P

rotected by copyright.
http://oem

.bm
j.com

/
O

ccup E
nviron M

ed: first published as 10.1136/oem
ed-2022-108555 on 17 A

pril 2023. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-6992-0620
http://dx.doi.org/10.1186/s12889-020-10070-3
http://dx.doi.org/10.1136/bmjopen-2021-054533
http://dx.doi.org/10.1007/s11469-020-00418-6
http://dx.doi.org/10.1007/s11469-020-00418-6
http://dx.doi.org/10.3390/ijerph19041947
http://dx.doi.org/10.3390/ijerph19041947
http://dx.doi.org/10.1016/j.bbi.2020.05.026
http://dx.doi.org/10.1016/j.pnpbp.2021.110247
http://dx.doi.org/10.3390/ijerph18084361
http://dx.doi.org/10.3390/ijerph18084361
http://dx.doi.org/10.1136/bmj.m1642
http://dx.doi.org/10.1186/s12916-020-01781-w
http://dx.doi.org/10.1056/NEJMp2006376
http://dx.doi.org/10.5603/MRJ.a2021.0012
http://dx.doi.org/10.3389/fpubh.2020.580546
http://dx.doi.org/10.1093/pubmed/fdab341
http://dx.doi.org/10.1093/pubmed/fdab341
https://www.fhi.no/sv/smittsomme-sykdommer/corona/norsk-beredskapsregister-for-covid-19/
https://www.fhi.no/sv/smittsomme-sykdommer/corona/norsk-beredskapsregister-for-covid-19/
https://lovdata.no/dokument/LTI/forskrift/2021-12-14-3504
https://lovdata.no/dokument/LTI/forskrift/2021-12-14-3504
https://ourworldindata.org/grapher/current-covid-hospitalizations-per-million?country=GBR~USA~FRA~ITA~NOR
https://ourworldindata.org/grapher/current-covid-hospitalizations-per-million?country=GBR~USA~FRA~ITA~NOR
http://dx.doi.org/10.1073/pnas.2105337118
http://oem.bmj.com/


1 

 

SUPPLEMENTARY MATERIALS 

 

 

Figure A1  Flowchart of sample used in the analysis.  

 

 

A PRIMARY CARE                         B          SPECIALIST CARE  

 

Figure A2 The COVID-19 related workload (consultations/hospital days) over time for 1st and 5th 

quintile of the COVID-19 related workload, in primary (A) and specialist (B) care. 
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Table A1 Descriptive statistics for workers in low and high C19-related workload areas in primary and 

specialist care  

 Primary care  Specialist care  

 Low C19-related 

workload 

High C19-

related 

workload 

Low C19-related 

workload 

High C19-

related 

workload  

 Mean/

share 

sd Mean/

share 

sd  Mean/ 

share 

sd Mean/ 

share  

sd 

  Age 42.4 (7.69) 42 (7.56) 41.3 (7.46) 40.9 (7.38) 

  Women 88 % (32.8) 83 % (37.2) 81 % (39.6) 78 % (41.5) 

  Immigrants  23 % (42.2) 51 % (50.0) 12 % (32.8) 23 % (42.3) 

Occupational groups         

  Physicians  6 % (24.4) 5 % (22.2) 24 % (42.9) 27 % (44.6) 

  Nurses 31 % (46.2) 29 % (45.5) 68 % (46.8) 63 % (48.3) 

  Health professionals 41 % (49.1) 46 % (49.9) 4 % (20.3) 5 % (21.5) 

  Personal care workers 22 % (41.5) 19 % (39.3) 4 % (19.5) 5 % (21.2) 

  N 12 176  12 250 6 779 11 615 

 

 

Table A2 Average monthly sick leave rates in primary and specialist care, prior to (“Pre”, 2017 to 
February 2020), and after the onset of the pandemic, i.e.  (“Post”, March 2020-February 2022). 

Standard errors clustered on the level of individual in parentheses. 

 All-cause sick leave Not COVID-19 related sick leave 

 Pre Post Pre Post 

Primary care 10.3 

[95% CI: 10.2,10.4] 

13.1 

[95% CI: 12.98,13.22] 

10.29 

[95% CI: 10.19,10.39] 

11.46 

[95% CI: 11.34,11.58] 

Specialist care 7.45 

[95% CI: 7.33,7.57] 

9.66 

[95% CI: 9.52,9.8] 

7.44 

[95% CI: 7.32,7.56] 

8.09 

[95% CI: 7.95,8.23] 
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Table A3 Average monthly all-cause sick leave rates (A) and sick leave not related to COVID-19 

infections (B) in primary and specialist care. Standard errors clustered on the level of individual in 

parentheses. 

          A     All-cause sick leave 
Month Type 2017-2019 2020 2021 2022 

1 Primary care 12.54(0.09) 11.96(0.13) 13.99(0.14) 22.48(0.17) 

2 Primary care 11.09(0.08) 11.78(0.13) 12.91(0.14) 22.91(0.17) 

3 Primary care 10.4(0.08) 17.44(0.15) 14.36(0.14) NA 

4 Primary care 10.56(0.08) 10.18(0.12) 12.67(0.13) NA 

5 Primary care 10.01(0.08) 10.51(0.12) 13.32(0.14) NA 

6 Primary care 9.28(0.07) 11.43(0.13) 10.81(0.13) NA 

7 Primary care 7.89(0.07) 7.69(0.11) 7.55(0.11) NA 

8 Primary care 8.71(0.07) 11.56(0.13) 12.26(0.13) NA 

9 Primary care 10.09(0.08) 10.81(0.13) 12.16(0.13) NA 

10 Primary care 10.88(0.08) 11.79(0.13) 12.47(0.13) NA 

11 Primary care 10.5(0.08) 14.4(0.14) 16.78(0.15) NA 

12 Primary care 10.63(0.08) 10.8(0.13) 13.08(0.14) NA 

1 Specialist care 9.11(0.1) 8.98(0.15) 9.57(0.16) 19.71(0.21) 

2 Specialist care 8.24(0.09) 8.72(0.15) 8.86(0.15) 21.45(0.22) 

3 Specialist care 7.66(0.09) 12.72(0.18) 9.99(0.16) NA 

4 Specialist care 7.76(0.09) 6.8(0.13) 9.03(0.15) NA 

5 Specialist care 7.15(0.09) 7.21(0.14) 9.68(0.16) NA 

6 Specialist care 6.73(0.08) 7.48(0.14) 7.52(0.14) NA 

7 Specialist care 5.37(0.07) 4.77(0.11) 5.1(0.12) NA 

8 Specialist care 6.07(0.08) 8.1(0.15) 8.66(0.15) NA 

9 Specialist care 7.27(0.09) 7.55(0.14) 9.15(0.15) NA 

10 Specialist care 7.83(0.09) 8.29(0.15) 9.55(0.16) NA 

11 Specialist care 7.76(0.09) 10.36(0.16) 13.32(0.18) NA 

12 Specialist care 7.5(0.09) 7.09(0.14) 10.06(0.16) NA 

 

        B    Sick leave not related to COVID-19 infection 
Month Type 2017-2019 2020 2021 2022 

1 Primary  care 12.53(0.09) 11.95(0.13) 12.81(0.14) 13.59(0.14) 

2 Primary  care 11.08(0.08) 11.77(0.13) 12.18(0.13) 10.85(0.13) 

3 Primary  care 10.38(0.08) 15.35(0.15) 13.28(0.14) NA 

4 Primary  care 10.54(0.08) 9.5(0.12) 11.88(0.13) NA 

5 Primary  care 10(0.08) 10.15(0.12) 12.84(0.14) NA 

6 Primary  care 9.26(0.07) 11.19(0.13) 10.58(0.12) NA 

7 Primary  care 7.88(0.07) 7.5(0.11) 7.31(0.11) NA 

8 Primary  care 8.7(0.07) 11.16(0.13) 11.53(0.13) NA 

9 Primary  care 10.08(0.08) 10.42(0.12) 11.44(0.13) NA 

10 Primary  care 10.86(0.08) 11.29(0.13) 11.75(0.13) NA 

11 Primary  care 10.49(0.08) 13.2(0.14) 14.71(0.14) NA 

12 Primary  care 10.61(0.08) 9.82(0.12) 10.7(0.13) NA 

1 Specialist  care 9.11(0.1) 8.97(0.15) 8.75(0.15) 10.09(0.16) 

2 Specialist  care 8.23(0.09) 8.71(0.15) 8.37(0.15) 8.45(0.15) 

3 Specialist  care 7.65(0.09) 10.91(0.17) 9.27(0.16) NA 

4 Specialist  care 7.75(0.09) 6.26(0.13) 8.56(0.15) NA 

5 Specialist  care 7.14(0.09) 6.93(0.14) 9.36(0.16) NA 

6 Specialist  care 6.72(0.08) 7.28(0.14) 7.35(0.14) NA 

7 Specialist  care 5.36(0.07) 4.63(0.11) 4.94(0.12) NA 

8 Specialist  care 6.06(0.08) 7.8(0.14) 8.15(0.15) NA 

9 Specialist  care 7.26(0.09) 7.16(0.14) 8.49(0.15) NA 

10 Specialist  care 7.82(0.09) 7.82(0.14) 8.93(0.15) NA 

11 Specialist  care 7.75(0.09) 9.47(0.16) 11.12(0.17) NA 

12 Specialist  care 7.5(0.09) 6.44(0.13) 7.76(0.14) NA 
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Table A4  Average all-cause sick leave rates in primary and specialist care for low and high COVID-19 

related workload. Standard errors clustered on the level of individual in parentheses. 

  Primary care Specialist care 

Year Month Low C19-

related 

burden 

High C19-

related 

workload 

Difference Low C19-

related 

workload 

High C19-

related 

workload 

Difference 

2017-2019 1 11.25(0.18) 12.82(0.19) 1.57(0.27) 8.81(0.22) 9.68(0.18) 0.87(0.28) 

2017-2019 2 10.27(0.17) 11.04(0.18) 0.77(0.25) 8.08(0.21) 8.57(0.16) 0.48(0.27) 

2017-2019 3 9.61(0.17) 10.29(0.17) 0.68(0.27) 7.4(0.2) 8.02(0.16) 0.62(0.29) 

2017-2019 4 9.69(0.17) 10.23(0.17) 0.54(0.28) 7.48(0.2) 8.01(0.16) 0.52(0.29) 

2017-2019 5 9.32(0.16) 9.7(0.17) 0.38(0.28) 7.21(0.2) 7.34(0.15) 0.13(0.3) 

2017-2019 6 8.67(0.16) 9.21(0.16) 0.54(0.28) 6.37(0.18) 7.17(0.15) 0.8(0.3) 

2017-2019 7 7.27(0.14) 8.52(0.16) 1.25(0.29) 5.15(0.16) 5.62(0.13) 0.48(0.3) 

2017-2019 8 7.99(0.15) 9.04(0.16) 1.05(0.29) 5.95(0.18) 6.43(0.14) 0.48(0.3) 

2017-2019 9 9.15(0.16) 10.3(0.17) 1.15(0.29) 6.82(0.19) 7.75(0.16) 0.93(0.31) 

2017-2019 10 9.89(0.17) 11.3(0.18) 1.41(0.29) 7.54(0.2) 8.29(0.16) 0.75(0.31) 

2017-2019 11 9.52(0.17) 10.85(0.18) 1.33(0.28) 7.6(0.21) 8.33(0.16) 0.73(0.31) 

2017-2019 12 9.81(0.17) 10.9(0.18) 1.08(0.28) 7.29(0.2) 7.97(0.16) 0.68(0.29) 

2020 1 11.44(0.29) 12.33(0.3) 0.89(0.46) 8.56(0.34) 9.53(0.27) 0.97(0.48) 

2020 2 11.12(0.28) 11.6(0.29) 0.48(0.45) 8.54(0.34) 9.12(0.27) 0.58(0.48) 

2020 3 14.8(0.32) 18.95(0.35) 4.15(0.51) 11.66(0.39) 14.86(0.33) 3.21(0.55) 

2020 4 9.07(0.26) 11.21(0.29) 2.13(0.44) 6.39(0.3) 6.92(0.24) 0.53(0.45) 

2020 5 9.95(0.27) 10.76(0.28) 0.81(0.44) 7.1(0.31) 7.28(0.24) 0.18(0.45) 

2020 6 10.45(0.28) 12.29(0.3) 1.84(0.45) 7(0.31) 7.73(0.25) 0.73(0.46) 

2020 7 7.22(0.23) 8.39(0.25) 1.17(0.41) 4.96(0.26) 4.74(0.2) -0.22(0.41) 

2020 8 10.4(0.28) 11.82(0.29) 1.42(0.45) 7.94(0.33) 8.53(0.26) 0.58(0.47) 

2020 9 9.72(0.27) 10.9(0.28) 1.19(0.44) 7.66(0.32) 7.49(0.24) -0.17(0.46) 

2020 10 10.92(0.28) 12.06(0.29) 1.14(0.46) 7.74(0.32) 8.86(0.26) 1.12(0.47) 

2020 11 13.27(0.31) 14.85(0.32) 1.58(0.49) 9.75(0.36) 10.87(0.29) 1.12(0.51) 

2020 12 9.57(0.27) 10.97(0.28) 1.4(0.44) 6.93(0.31) 7.32(0.24) 0.39(0.46) 

2021 1 12.75(0.3) 14.54(0.32) 1.79(0.48) 9.34(0.35) 10.29(0.28) 0.95(0.5) 

2021 2 12.27(0.3) 13.45(0.31) 1.18(0.47) 8.26(0.33) 9.1(0.27) 0.84(0.48) 

2021 3 12.9(0.3) 15.58(0.33) 2.68(0.49) 9.24(0.35) 10.83(0.29) 1.59(0.5) 

2021 4 12.36(0.3) 12.89(0.3) 0.53(0.47) 9.12(0.35) 9.05(0.27) -0.07(0.49) 

2021 5 12.92(0.3) 13.55(0.31) 0.63(0.48) 9.41(0.36) 9.64(0.27) 0.23(0.49) 

2021 6 10.33(0.28) 11.5(0.29) 1.17(0.45) 6.73(0.3) 8.08(0.25) 1.35(0.46) 

2021 7 7.45(0.24) 7.77(0.24) 0.31(0.41) 4.99(0.26) 4.99(0.2) 0(0.42) 

2021 8 10.76(0.28) 13.12(0.31) 2.36(0.47) 8.5(0.34) 8.98(0.27) 0.48(0.48) 

2021 9 10.79(0.28) 13.27(0.31) 2.48(0.47) 8.63(0.34) 10.15(0.28) 1.51(0.5) 

2021 10 11.6(0.29) 13.14(0.31) 1.55(0.47) 9.11(0.35) 10.26(0.28) 1.15(0.5) 

2021 11 14.69(0.32) 17.69(0.35) 3(0.51) 13.19(0.41) 14.45(0.33) 1.26(0.56) 

2021 12 11.24(0.29) 14.72(0.32) 3.48(0.48) 9.11(0.35) 11.23(0.29) 2.12(0.51) 

2022 1 18.1(0.35) 26.65(0.4) 8.55(0.57) 18.57(0.47) 23.73(0.4) 5.16(0.65) 

2022 2 20.59(0.37) 22.49(0.38) 1.9(0.57) 20.3(0.49) 21.55(0.38) 1.25(0.65) 
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Figure A3  Monthly all-cause sick leave rates from 2017 to Feb 2022 for HCWs in health facilities with 

high and low COVID-19 related workload in primary and specialist care.  
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Table A4  Average not COVID-19 related sick leave rates in primary and specialist care for low(Q1) 

and high(Q5) levels of the COVID-19 related workload. Standard errors clustered on the level of 

individual in parentheses. 

  Primary care Specialist care 

Year Month Low C19-

related 

workload 

High C19-

related 

workload 

Difference Low C19-

related 

workload 

High C19-

related 

workload 

Difference 

2017-2019 1 11.24(0.18) 12.81(0.19) 1.56(0.27) 8.8(0.22) 9.68(0.18) 0.88(0.28) 

2017-2019 2 10.26(0.17) 11.03(0.18) 0.77(0.25) 8.07(0.21) 8.56(0.16) 0.48(0.27) 

2017-2019 3 9.61(0.17) 10.27(0.17) 0.67(0.27) 7.39(0.2) 8.01(0.16) 0.62(0.29) 

2017-2019 4 9.68(0.17) 10.21(0.17) 0.53(0.28) 7.46(0.2) 8(0.16) 0.54(0.29) 

2017-2019 5 9.31(0.16) 9.69(0.17) 0.38(0.28) 7.21(0.2) 7.34(0.15) 0.13(0.3) 

2017-2019 6 8.65(0.16) 9.2(0.16) 0.55(0.28) 6.37(0.18) 7.17(0.15) 0.8(0.3) 

2017-2019 7 7.26(0.14) 8.52(0.16) 1.26(0.29) 5.15(0.16) 5.62(0.13) 0.47(0.3) 

2017-2019 8 7.98(0.15) 9.03(0.16) 1.05(0.28) 5.95(0.18) 6.42(0.14) 0.47(0.3) 

2017-2019 9 9.14(0.16) 10.28(0.17) 1.14(0.29) 6.82(0.19) 7.74(0.16) 0.93(0.31) 

2017-2019 10 9.87(0.17) 11.26(0.18) 1.39(0.29) 7.54(0.2) 8.29(0.16) 0.75(0.31) 

2017-2019 11 9.51(0.17) 10.84(0.18) 1.33(0.28) 7.59(0.21) 8.32(0.16) 0.73(0.31) 

2017-2019 12 9.8(0.17) 10.88(0.18) 1.08(0.28) 7.28(0.2) 7.96(0.16) 0.68(0.29) 

2020 1 11.43(0.29) 12.32(0.3) 0.89(0.46) 8.54(0.34) 9.52(0.27) 0.98(0.48) 

2020 2 11.11(0.28) 11.58(0.29) 0.47(0.45) 8.53(0.34) 9.09(0.27) 0.57(0.48) 

2020 3 13.63(0.31) 15.92(0.33) 2.3(0.49) 10.64(0.37) 12.04(0.3) 1.4(0.52) 

2020 4 8.87(0.26) 9.81(0.27) 0.94(0.43) 6.12(0.29) 6.06(0.22) -0.06(0.44) 

2020 5 9.89(0.27) 10.05(0.27) 0.17(0.44) 6.96(0.31) 6.87(0.23) -0.09(0.45) 

2020 6 10.36(0.28) 11.77(0.29) 1.41(0.45) 6.85(0.31) 7.37(0.24) 0.53(0.45) 

2020 7 7.14(0.23) 8.1(0.25) 0.96(0.41) 4.87(0.26) 4.51(0.19) -0.36(0.41) 

2020 8 10.17(0.27) 11.29(0.29) 1.12(0.45) 7.83(0.33) 8.09(0.25) 0.26(0.47) 

2020 9 9.59(0.27) 10.26(0.27) 0.67(0.44) 7.34(0.32) 6.99(0.24) -0.35(0.45) 

2020 10 10.71(0.28) 11.37(0.29) 0.67(0.45) 7.53(0.32) 8.14(0.25) 0.61(0.46) 

2020 11 12.93(0.3) 12.94(0.3) 0.02(0.47) 9.37(0.35) 9.52(0.27) 0.15(0.5) 

2020 12 9.17(0.26) 9.6(0.27) 0.43(0.43) 6.59(0.3) 6.53(0.23) -0.06(0.44) 

2021 1 12.34(0.3) 12.5(0.3) 0.16(0.47) 8.66(0.34) 9.01(0.27) 0.35(0.48) 

2021 2 12.06(0.3) 12.02(0.29) -0.04(0.46) 8.08(0.33) 8.36(0.26) 0.28(0.47) 

2021 3 12.53(0.3) 13.39(0.31) 0.86(0.47) 9.12(0.35) 9.44(0.27) 0.32(0.49) 

2021 4 11.92(0.29) 11.65(0.29) -0.27(0.46) 8.93(0.35) 8.21(0.26) -0.72(0.48) 

2021 5 12.66(0.3) 12.89(0.3) 0.24(0.47) 9.25(0.35) 9.18(0.27) -0.06(0.49) 

2021 6 10.16(0.27) 11.28(0.29) 1.12(0.45) 6.66(0.3) 7.83(0.25) 1.17(0.45) 

2021 7 7.32(0.24) 7.54(0.24) 0.21(0.41) 4.91(0.26) 4.76(0.2) -0.16(0.41) 

2021 8 10.44(0.28) 12.09(0.3) 1.65(0.46) 8.19(0.33) 8.25(0.26) 0.06(0.47) 

2021 9 10.42(0.28) 12.12(0.3) 1.7(0.46) 8.2(0.33) 8.96(0.27) 0.76(0.48) 

2021 10 11.13(0.29) 12.02(0.29) 0.89(0.46) 8.71(0.34) 9.32(0.27) 0.61(0.49) 

2021 11 13.3(0.31) 14.77(0.32) 1.47(0.49) 11.51(0.39) 11.39(0.3) -0.13(0.53) 

2021 12 9.83(0.27) 11.29(0.29) 1.46(0.45) 7.53(0.32) 7.84(0.25) 0.32(0.46) 

2022 1 13.1(0.31) 14.1(0.32) 1.01(0.49) 9.81(0.36) 10.67(0.29) 0.86(0.51) 

2022 2 10.35(0.28) 11.14(0.29) 0.79(0.45) 8.5(0.34) 8.65(0.26) 0.15(0.49) 
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Figure A4  Monthly non-COVID-19 related sick leave rates from 2017 to Feb 2022 for HCWs in health 

facilities with high and low COVID-19 related workload in primary and specialist care.  

 

 

Table A5  Average COVID-19 related sick leave rates in primary and specialist care for low(Q1) and 

high(Q5) levels of the COVID-19 related workload. Standard errors clustered on the level of individual 

in parentheses. 

  Primary care Specialist care 

Year Month Low C19-

related 

workload 

High C19-

related 

workload 

Difference Low C19-

related 

workload 

High C19-

related 

workload 

Difference 

2020 3 1.17(0.1) 3.03(0.15) 1.85(0.18) 1.02(0.12) 2.82(0.15) 1.81(0.2) 

2020 4 0.21(0.04) 1.4(0.11) 1.19(0.19) 0.27(0.06) 0.85(0.09) 0.59(0.21) 

2020 5 0.07(0.02) 0.71(0.08) 0.64(0.19) 0.13(0.04) 0.4(0.06) 0.27(0.2) 

2020 6 0.09(0.03) 0.51(0.06) 0.42(0.19) 0.15(0.05) 0.35(0.06) 0.21(0.21) 

2020 7 0.08(0.03) 0.29(0.05) 0.21(0.19) 0.09(0.04) 0.22(0.04) 0.14(0.2) 

2020 8 0.23(0.04) 0.53(0.07) 0.3(0.2) 0.12(0.04) 0.44(0.06) 0.32(0.21) 

2020 9 0.12(0.03) 0.65(0.07) 0.52(0.2) 0.32(0.07) 0.51(0.07) 0.18(0.22) 

2020 10 0.21(0.04) 0.69(0.07) 0.47(0.2) 0.21(0.06) 0.72(0.08) 0.51(0.22) 

2020 11 0.35(0.05) 1.91(0.12) 1.56(0.23) 0.38(0.08) 1.35(0.11) 0.97(0.23) 

2020 12 0.4(0.06) 1.37(0.1) 0.97(0.22) 0.34(0.07) 0.79(0.08) 0.45(0.22) 

2021 1 0.41(0.06) 2.04(0.13) 1.63(0.23) 0.68(0.1) 1.28(0.1) 0.6(0.24) 

2021 2 0.21(0.04) 1.43(0.11) 1.22(0.22) 0.18(0.05) 0.73(0.08) 0.56(0.22) 

2021 3 0.37(0.06) 2.19(0.13) 1.82(0.23) 0.12(0.04) 1.39(0.11) 1.27(0.23) 

2021 4 0.44(0.06) 1.24(0.1) 0.81(0.22) 0.19(0.05) 0.84(0.08) 0.65(0.22) 

2021 5 0.26(0.05) 0.65(0.07) 0.39(0.2) 0.16(0.05) 0.46(0.06) 0.3(0.21) 

2021 6 0.17(0.04) 0.22(0.04) 0.05(0.19) 0.07(0.03) 0.25(0.05) 0.18(0.2) 

2021 7 0.13(0.03) 0.23(0.04) 0.1(0.19) 0.07(0.03) 0.23(0.04) 0.16(0.2) 

2021 8 0.32(0.05) 1.03(0.09) 0.71(0.21) 0.31(0.07) 0.73(0.08) 0.42(0.22) 

2021 9 0.37(0.06) 1.16(0.1) 0.78(0.21) 0.43(0.08) 1.19(0.1) 0.76(0.23) 

2021 10 0.47(0.06) 1.12(0.1) 0.65(0.22) 0.4(0.08) 0.94(0.09) 0.54(0.23) 

2021 11 1.39(0.11) 2.92(0.15) 1.53(0.26) 1.67(0.16) 3.06(0.16) 1.39(0.3) 

2021 12 1.4(0.11) 3.42(0.16) 2.02(0.27) 1.59(0.15) 3.39(0.17) 1.81(0.3) 

2022 1 5(0.2) 12.55(0.3) 7.55(0.4) 8.76(0.34) 13.06(0.31) 4.3(0.51) 

2022 2 10.25(0.28) 11.35(0.29) 1.11(0.44) 11.79(0.39) 12.9(0.31) 1.1(0.54) 
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(i) Median split  

A  

 

B

 

 

Figure A5 Monthly COVID-19 related sick leave rates in primary and specialist care. Panel A shows 

monthly rates of COVID-19 related sick leave sick leave from 2019 to Feb 2022, for HCWs in health 

facilities with high and low COVID-19 related workload with a median split.  Panels B shows the 

difference between them. 
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(ii) Tertiles 

A  

 

 

B  

 

 

Figure A6 Monthly COVID-19 related sick leave rates in primary and specialist care. Panel A shows 

monthly rates of COVID-19 related sick leave sick leave from 2019 to Feb 2022, for HCWs in health 

facilities with high and low COVID-19 related workload (1st and 3rd tertile).  Panels B shows the 

difference between them. 
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