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Introduction: Longitudinal studies are rare for associations between telework
and sickness absence (SA). This prospective cohort study aimed to investigate
short (1-3 days) SA from 2019 to 2023 among a cohort of Finnish knowledge
workers and the role of telework in short SA.

Methods: Complete employer-owned register data on SA and telework were
available from four organizations for 2019-2023, comprising 924 employees.
Weekly means of telework days/week and short (1-3 days) SA days were
calculated and analyzed using conditional Poisson with fixed-effects to obtain
incidence rate ratios (IRRs) with 95% confidence intervals (Cls).

Results: The levels of short SA were low from 2019 to 2023, while telework
increased at the start of the COVID-19 pandemic and remained at an elevated
level. In a fully adjusted model, each 1-day increase in telework was associated
with a higher likelihood of short SA (IRR 1.35, 95%Cl 1.22, 1.50).

Conclusion: Telework has become a central way of working among Finnish
knowledge workers since the COVID-19 pandemic, while shortSA has remained
at a low level. A higher number of weekly teleworking days may be linked to
a higher likelihood of short SA, indicating that workplaces should pay special
attention to their employees’ wellbeing and health.
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Introduction

Since the outbreak of COVID-19 in March 2020, the working life of knowledge workers
occupying offices has undergone a tremendous change (1, 2). Those experts who usually do
office-based jobs with computers were first assigned to work remotely. Since 2022, while the
waves of the pandemic started to subside, knowledge workers were allowed to return to offices.
At the beginning of COVID-19, the rates of sickness absence (SA) decreased from
pre-pandemic levels. That was due to closed healthcare services or limited access to healthcare
services for conditions other than urgent, health-threatening conditions (3), working remotely
even while sick (4, 5), and due to potentially non-diagnosed symptoms or diseases, as they
may have been perceived to add burden to the overloaded healthcare system (6, 7). Although
earlier studies of SA and telework among office workers exist, studies with an evaluation of the
post-pandemic era are rare, as most have focused on the years before the pandemic (8) or the
first years of the pandemic (9-11). Furthermore, they have had, e.g., a cross-sectional design,
survey data, or both (10, 12-14), while studies assessing telework and/or SA with objective,
employer-owned register data in longitudinal settings are rare (11). Thus, the knowledge of
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SA rates during and after COVID-19 among teleworking knowledge
workers is lacking. Another aspect in earlier studies is that telework
was measured at one time point only, or by surveying participants on
whether they can work remotely or not (12). Although surveys are
feasible for gathering large-scale data from thousands of individuals,
they are hampered by reporting and memory biases. Furthermore,
estimating telework by the survey is limited to a pre-specified
timespan only (e.g., from the survey date to previous days, weeks, or
months). Thus, more detailed and longitudinal measures of telework,
together with SA evaluations, would be warranted, as various methods
to track or collect daily location data are available (15, 16).

In general, SA can be considered as a proxy for health status and as
an indicator of workability, since short (1-3 or 1-5 days by self-
certification) SA (later referred to as shortSA) is known to predict
longer SA (17, 18) (later referred to as longSA). The shortSA by self-
certification is common in Nordic countries, and they are compensated
by employers in Finland. These shortSA are mainly used for health-
related reasons, such as epidemics or for symptoms such as coughing,
headache, or migraine that prevent employees from working or might
be contagious, for example, the stomach flu. In addition, shortSA may
represent different causes than longSA, which requires medical
certification by a physician. Moreover, longSA is compensated by the
social insurance in Finland and other Nordic countries. Some evidence
exists that shortSA reflects self-perceived health with or without
underlying disease (19). Thus, investigating shortSA and telework is
needed to understand the linkage between working conditions (remote
work vs. working at the employer’s premises in this study) and SA.

This prospective cohort study aimed to investigate (1-3 days)
shortSA before, during, and in the follow-up to the COVID-19
pandemic among a cohort of Finnish knowledge workers. Another
aim was to investigate the association of telework days/week for
shortSA. We hypothesized that the increasing number of telework
days would be associated with a lower likelihood of shortSA.

10.3389/fpubh.2025.1683731

Method

For this register-based prospective study, we first included all
employees with employer-owned register data for SA and telework
(N = 2,303, four organizations) for 2019-2023. The sizes of public and
private organizations with mainly knowledge work varied from 250 to
>1,000 employees. We defined the study sample by limiting the data
to those without missing data. That resulted in a full sample of 1764
employees. Limiting the data further to those with 5 years of data
resulted in a final sample of n = 924 employees (Figure 1).

The individual-level data were collected from the employers’
electronic records of working hours, work locations, and SA from the
beginning of 2019 to the end of 2023, covering all employees
employed in the participating organizations during that period. The
working hours and locations data included the starting and ending
times of daily working hours, working at the employer premises or
remotely, travel due to work, and the reasons for any absences (day
off, SA, maternity leave, annual leave, etc.), but also separate records
of SA without any health-related information were collected (the start
and end date for SA spells). Although the data were employer-owned,
the working hours and locations data were initially entered into the
tracking systems by the employees themselves. However, as the
working hours’ data were used as a basis for salary in each
participating organization, it can be assumed to be valid. For this
study, potential duplicate entries for working hours and locations
were removed, and any overlapping entries were evaluated, i.e., if
there were two entries for a date, it was checked if they were partial
duplicates or subsequent entries (<5% of all observations). For partial
duplicates, i.e., with the same start or end time, or a difference in
work location (premises vs. remote), the first entry was selected. That
was done to avoid any interpretations based on the data and to treat
observations systematically. In case of subsequent entries, i.e.,
reporting a new start time for work after an already entered end time,

Full sample
N=2303
Exclude_d due:to mizsing data Excluded since data < 5 years
in remote work
n=1221
n=11
Excluded since data of Excluded since data of
covariates were missing covariates were missing
n=>528 n=158
Final sample with 5 years of
Sample with all information P Y
n=1764 data
- n=924
FIGURE 1
Flow chart of the sample definition.
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we utilized a limit of 1 h. Thus, if the time between two subsequent
entries was <1 h, they were combined into one entry, and working
hours were calculated for this complete period as has been done, e.g.,
in studies of working hours in shiftwork (20). This decision did not
affect the estimates of telework, as we assigned a date for telework if
full or partial working hours were entered as telework. Regarding the
SA, we focused on the (1-3 days of self-certified) shortSA, calculating
the number of shortSA days and all SA days (all lengths, later referred
to as allSA). The SA data consisted of full-day absences confirmed by
employers. To estimate seasonal variation and the effects of
COVID-19 restrictions, we calculated the SA measures for each week
from 2019 to 2023. We calculated the number of shortSA spells/week
in each year for sensitivity analyses.

As a factor of interest, we calculated the number of days worked
remotely per week based on the employer-owned register data.

The covariates accounted for in the analyses were available from
the employer registers, including age (continuous), sex (woman vs.
man), job title (working in an assistant role, being an expert, or as a
team leader or supervisor), work experience in the organization, and
working hours. Besides the employee-level covariates, we also
included organization in the models to account for the potential
effects of organizational culture and instructions for SA and telework.
Although we obtained the covariates from the employer registers, they
were not complete for the full sample or the final sample. To account
for the missing covariate data, we chose not to impute but to add the
covariates to the models step-by-step to test the effects on their
associations. The covariates were selected based on the known
associations with the outcome (shortSA) (21) and factor of interest
(telework) (22), and they were thus controlled in the analyses.

This study was approved by the Ethical Board of the Finnish
Institute of Occupational Health, Helsinki, Finland.

10.3389/fpubh.2025.1683731

All statistical analyses were conducted with Stata 18
MP. Descriptive characteristics for the full sample (n = 1764) were
calculated first for means with standard deviations (SD) or
frequencies with percentages (%). Then we estimated the means
across 2019-2023 for telework days/week and shortSA days/week
(the maximum number of short SA days could be 5 days if two
subsequent spells of shortSA took place during a week) and
presented them graphically for the full sample of 1764 employees
(Figure 2). Next, we utilized conditional Poisson regression for a
longitudinal design with fixed-effects (fe option) to account for the
repeated nature of observations in the data while using the final
sample with 5 years of data (n = 924). The FE model was chosen as
it accounts for within-individual changes in shortSA over the study
period. The FE controls all stable characteristics of individuals,
whether measured or not. The models included a crude model to
adjust weekly working hours. Then, we added other influential
factors to the models to obtain adjusted incidence rate ratios (IRRs)
with 95% confidence intervals (CI). Supplementary Table S1 reports
on the associations of covariates with shortSA. As a sensitivity
analysis, we repeated the models using shortSA spells/week as
an outcome.

Results

The full study sample (n = 1764) with complete data had 74%
women, were on average 48.9 years of age, had 67% temporary
positions, and 62% had an expert-level job title (Table 1).

Figure 2 indicates the mean weekly levels of shortSA days and
telework days for 2019 to 2023. The figure using shortSA spells showed
the same pattern (data not shown).
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FIGURE 2

Means of short sickness absence days and telework days per week from 2019 to 2023 in the full sample of 1764 employees. The dashed vertical line
indicates that COVID-19 restrictions started in Finland in March 2020 and ended in March 2022.
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The associations between teleworking and shortSA were tested
step-wise to understand the effects of various covariates (Table 2). In
the crude model, where we only accounted for weekly working hours
and organization, each 1-day increase in telework was associated with
a lower likelihood of shortSA in that week. However, accounting for
age, sex, and work contract changed the direction and magnitude of
the association toward a higher likelihood of shortSA that week.
Adding the job title attenuated the association, while adding work
experience had no further influence. Instead, adding allSA days as
they would mean that an employee might have a health issue and
potentially be away from work, the model, including all covariates,
retained the association at the IRR 1.26 (95%CI 1.15, 1.38). The
sensitivity analyses for shortSA spells/week retained the associations’
direction and magnitude (Supplementary Table S1).

Discussion

This cohort study of 924 Finnish knowledge employees in
public and private organizations aimed to investigate the rates of
shortSA before, during, and in the follow-up to the COVID-19
pandemic, and the potential effects of telework on shortSA rates.
To the best of our knowledge, such longitudinal studies with
objective, employer-owned electronic data on telework and
shortSA are rare.

The estimated rates of shortSA were low and showed no variation
across follow-up from 2019 to 2023. Instead, the rates of telework
increased dramatically in March 2020 when COVID-19 restrictions were

TABLE 1 Descriptive characteristics of the full sample (n = 1724).

Mean SD
Age (years) 48.9 10.1
Work experience (years) 15.9 11.0
n %
Sex
Women 1,226 74
Men 426 26
Work contract
Permanent 645 33
Temporary 1,305 67
Job title
Assistants 194 19
Experts 646 62
Team leaders or supervisors 194 19

10.3389/fpubh.2025.1683731

first applied. Although teleworking has remained higher than before the
COVID-19 pandemic, most knowledge workers also work at employer’s
premises. Another aim was to estimate the associations between telework
and shortSA, indicating that employee characteristics, including age, sex,
work contract, job title, and work experience, played an important role
in the associations. Each 1-day increase in telework days/week seemed
to increase the likelihood of shortSA in the model accounting for the
covariates, while in the crude model, the association was the opposite,
i.e., toward lower likelihood. This finding was robust for the shortSA
measure as the associations retained magnitude and direction when
using shortSA spells/week as an outcome. All in all, our results might also
imply that as shortSA is based on self-assessed sickness, i.e., calling in as
sick, it might also reflect the fact that telework may enable working even
while sick (23, 24). Thus, further studies should assess this masking effect.

COVID-19 restrictions have affected
telework

All in all, the COVID-19 pandemic was an exceptional situation
in working life as national regulations were applied in response to
acute decisions to safeguard the population. In Finland, a lockdown
was applied in March 2020, and social distancing, including a directive
for telework, was imposed. These measures raised concerns about
employee perceptions and strain (1, 2, 25), while such directives were
in action until April 2022. As telework has shown positive and
negative associations with employee wellbeing and health (26, 27), and
a higher number of weekly teleworking days has been related mainly
to positive outcomes (28). However, the linkage with shortSA has
remained important to be shown since the earlier studies of allSA and
telework among office workers have focused on the years before the
pandemic (8) or the first years of the pandemic (9-11).

Comparison of the current study with
earlier research

Our results add to the existing knowledge of the associations
between telework and shortSA that have been rarely investigated and
mainly based on the early COVID-19 pandemic (9-11), or years before
the pandemic (8). Furthermore, our results based on the mean levels of
shortSA and telework across 2019-2023 add to the existing literature,
indicating that no such peaks in shortSA could be seen. Furthermore, the
associations between telework and SA indicate that both employee (e.g.,
age and sex) and work-related factors (e.g., job title and work contract)
play an influential role. That aligns with earlier findings for telework (26,
27, 29) and allSA (21, 30), suggesting that such factors may affect the
associations between telework and SA, as shown in our crude and
adjusted models. Although the social distancing and restriction directives

TABLE 2 Conditional poisson regression models for associations between telework days/week and short sickness absence days/week with incidence
rate ratios (IRR) with 95% confidence intervals (Cl) among the final sample of 924 employees.

Crude model

Adjusted model 1

IRR* 95%ClI IRR* 95%ClI

Adjusted model 2
IRR*

Adjusted model 3
95%Cl IRR* 95%Cl

Adjusted model 4
IRR* 95%Cl

0.89,0.92

Telework days/week ‘ 0.91 1.72 ‘ 1.61,1.84 ‘

1.32

1.21, 1.44 ‘ 1.26 1.15,1.38 1.35 ‘ 1.22,1.50

*Crude model adjusted with weekly working hours and organization; adjusted model 1 additionally adjusted for age, sex, and work contract; adjusted model 2 additionally adjusted for job
title; adjusted model 3 additionally adjusted for all sickness absence days, and adjusted model 4 additionally adjusted for work experience.
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have taken place globally, we are aware that compensated allSA or
shortSA is not. Thus, our results might be most generalizable to Finland
but potentially apply to the Nordic countries with similar welfare models
and working life as to other countries. The same may apply to telework,
as some indications exist that the transition to telework was exceptional
in Finland, with high coverage of high-level IT technology (25).

Strengths and limitations

The strength of this study was the use of employer-owned register
data of employees, including working hours, teleworking, shortSA, and
other characteristics. Such data of all the employees in the organization
are objective, accurate, and free from biases relating to memory, self-
reporting, or obtaining consent. Further strengths were a rather large
sample, 1764 employees with complete data on teleworking, shortSA,
and covariates, and even the final sample of 924 employees with 5 years
of follow-up. Furthermore, our sample of knowledge employees in the
public and private sectors is comparable to the general population in
Finland working in similar occupations (25). Despite the benefits of the
register data, we still had some missing data. That is due to the turnover
of employees due to a change of workplace, retirement, or even other
longer absences (due to, e.g., parental leaves, work incapacity, or else).
Since we estimated the mean levels of telework and SA both for the full
sample (Supplementary Figure S1) and for those with 5 years of data
(Figure 1), we could not detect any visible differences or trends. However,
further studies could address the turnover by using partitioned follow-up
or other statistical methods accounting for censoring. Many measures
of SA exist, and we applied shortSA in this study as it was expected to
reflect the epidemics and/or work burden since longer absences require
a certificate from a medical expert. We used two measures, shortSA days
and spells, to test the findings. The results were also tested for allSA days
(i.e., regardless of the length), indicating that the results hold. Thus, our
results should be robust for the availability of healthcare during the
pandemic. Of course, one can argue that the time after COVID-19 is not
yet available, but we consider the possibility of investigating 5 years of
teleworking and shortSA rather unique, especially using register data.
Furthermore, our use of employer-owned register data might be a
drawback due to limited access to relevant covariates. Based on the
earlier research, mental health, work-life balance, or perceived work
environment may play a role in the associations between telework and
SA (31, 32), why should further studies pay attention to them.

To conclude, the peak of telework during the lockdown due to the
COVID-19 pandemic in March 2020 has remained at an elevated level
among Finnish knowledge workers until the end of 2023. No peaks or
variations in levels of shortSA were detected. Working more days
remotely was associated with a higher likelihood of shortSA while
accounting for employee and work-related factors. The maintenance
of wellbeing and health in telework might need special attention from
supervisors and guidelines from workplaces.
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