Workplace

®

OPEN ACCESS

» Additional supplemental
material is published online
only. To view, please visit the
journal online (http://dx.doi.
0rg/10.1136/0emed-2022-
108555).

"Cluster for Health Services
Research, Norwegian Institute
of Public Health, Oslo, Norway
Center for Fertility and Helath,
Norwegian Institute of Public
Health, Oslo, Norway

3Clinical Epidemiology Unit,
Orthopedics, Department of
Clinical Sciences Lund, Lund
University, Lund, Sweden

Correspondence to

Mari Gresland, Cluster for
Health Services Research,
Norwegian Institute of Public
Health, Oslo, Norway;
mari.grosland@fhi.no

B-AR and MG contributed
equally.

Received 1 July 2022
Accepted 22 March 2023
Published Online First

17 April 2023

| '.) Check for updates

© Author(s) (or their
employer(s)) 2023. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published

by BMU.

To cite: Reme B-A,
Grosland M, Gjefsen H,
et al. Occup Environ Med
2023;80:319-325.

Original research

Impact of the COVID-19 pandemic on sick leave
among healthcare workers: a register-based

observational study
Bjorn-Atle Reme,"* Mari Gresland

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=60973) and
specialist care (N=34978) 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% Cl
2.67 10 2.9) and 2.2 (95% Cl 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% Cl 1.29 to 1.05) and 0.7 (95%
C10.52 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.’™ 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.”®
In contrast to other recent viral outbreaks, the
countermeasures introduced to limit the spread of
the COVID-19 pandemic included comprehensive

,' Hege Gjefsen," Karin Magnusson '

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.

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.” '° 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,''™" 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

BM)

Reme B-A, et al. Occup Environ Med 2023;80:319-325. doi:10.1136/0emed-2022-108555 319

"WBLAdod Ag pa19a10ld 1eNNIISUIaS|aYaYI0d e £202 ‘ST Ae UO /W09 [wg wao//:dny wouj papeojumod "€20Z IMdY LT U0 GGS80T-2202-PaWwa0/9eTT 0T Se paysiiand 1siy :pajy uoiaug dnooo


http://oem.bmj.com/
http://orcid.org/0000-0001-6992-0620
http://dx.doi.org/10.1136/oemed-2022-108555
http://dx.doi.org/10.1136/oemed-2022-108555
http://dx.doi.org/10.1136/oemed-2022-108555
http://crossmark.crossref.org/dialog/?doi=10.1136/oemed-2022-108555&domain=pdf&date_stamp=2023-04-26
http://oem.bmj.com/
http://oem.bmj.com/
http://oem.bmj.com/
http://oem.bmj.com/
http://oem.bmj.com/
http://oem.bmj.com/
http://oem.bmj.com/
http://oem.bmj.com/
http://oem.bmj.com/
http://oem.bmj.com/
http://oem.bmj.com/

Workplace

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.’* 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
(37564 persons; 63 months per individual; 2366532 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," 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

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

High COVID-  Low COVID-
19-related 19-related

Primary care Specialist care workload 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 0.42 0.05 0.28 0.26
professionals

(0.494) 0.211) (0.447) (0.440)
Personal care 0.21 0.05 0.16 0.12
workers

(0.405) (0.209) (0.363) (0.326)
No of workers 60973 34978 18955 23865

Primary care was identified with by the employer's industrial classification codes
(S1C2007); 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.

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 1year.

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
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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.

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 AS,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 (QJ5) (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=60973) and specialist care workers
(N=34978). 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
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Figure 2 Monthly all-cause sick leave rates (A) and sick leave not related to SARS-CoV-2 infections (B) with corresponding 95% Cls in primary and
specialist care for the years 2017-2019, 2020, 2021 and early 2022. See online supplemental table A2 for corresponding tables.

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 22.99% 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% CI1 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<0.001and 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 AS5), 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
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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.

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
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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.
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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,"™" 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.*® 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,'®
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 AS) 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.'”

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.
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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 High C19- Low C19-related High C19-
workload related workload related
workload workload
Mean/ sd Mean/ sd Mean/ sd Mean/ sd
share share share share
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% (393) 4% (19.5) 5% (21.2)
N 12176 12 250 6779 11615

—_— e~ o~ —

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 13.1 10.29 11.46
[95% ClI: 10.2,10.4] [95% CI: 12.98,13.22]  [95% Cl: 10.19,10.39] [95% Cl: 11.34,11.58]
Specialist care 7.45 9.66 7.44 8.09
[95% ClI: 7.33,7.57] [95% Cl: 9.52,9.8] [95% Cl: 7.32,7.56] [95% ClI: 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- High C19- Difference Low C19- High C19- Difference

related related related related

burden workload workload workload
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- High C19-  Difference Low C19- High C19-  Difference

related related related related

workload workload workload workload
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
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Year Month Low C19- High C19- Difference Low C19- High C19- Difference
related related related related
workload workload workload workload
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(029) 1.11(0.44)  11.79(0.39) 12.9(0.31)  1.1(0.54)
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Figure AS Monthly COVID-19 related sick leave rates in primary and specialist care.
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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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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 (1% and 3™ tertile). Panels B shows the
difference between them.
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