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Background: In many workplaces, the coronavirus disease 2019 pandemic changed work arrangements, but there is scarce longitudinal evidence
on whether psychosocial work environment and employee well-being were affected.

Aims: To examine the psychosocial work environment and employee well-being before, during and after the pandemic in relation to pandemic-
induced changes (working from home, change to other tasks and team reorganization).

Methods: Survey data from a cohort of 20 944 public sector employees in Finland were collected before (2016-2018), during (2020) and after
the pandemic (2022). Multilevel linear and logistic regression was used to examine group differences between the before—during and during—
after periods of the pandemic.

Results: Working from home was associated with a small but favourable change in worktime control, organizational justice and social capital
(scale 1-S) during the pandemic and after the pandemic (marginal mean difference ranging from 0.02 to 0.09 with 95% confidence intervals
[ClIs] from 0.01 to 0.10). There was a post-pandemic increase in work time control, even among participants with a transfer into other tasks
(0.11,95% CI0.07,0.14) or team reorganization (0.06,95% CI 0.02, 0.10). The decline in self-rated work ability (scale 0~10) before and during
the pandemic was greater in those transferred into other tasks (-0.10, 95% CI -0.13, —0.06) than in those not (-0.0S, 95% CI —0.06, —0.04).

Conclusions: Working from home during the pandemic was accompanied by small favourable changes in the psychosocial work environment
during the pandemic, whereas transition to different tasks was associated with a decline in self-rated work ability.

INTRODUCTION Assystematic review on mostly cross-sectional studies reported
high psychological distress in healthcare workers in on-site work

Exposure to stressful events, uncertainty and rapid changes
during the COVID-19 pandemic [13]. Similarly, a Polish study

at workplace can adversely affect work ability, health and

well-being of employees, as well as the functioning and prod- observed h‘igher stress Ievel.s in on-site workers compared to
uctivity of teams and organizations [1-7]. The coronavirus those working remotely during the same period [14]. To date,

disease 2019 (COVID-19) pandemic caused many such few studies have examined pandemics-related changes in work
factors longitudinally, and the results have been mixed. For in-

changes at work [8,9]. A large proportion of employees were
stance, a recent study on US desk workers found both positive

transferred to remote work [10]. While working from home ) i behavi p
was increasing already before the pandemic, it was in most and negative changes in the health behaviours of remote workers

cases occasional and voluntary [11]. In pre-pandemic period [15]. In our prospective study of Finnish employees, using pre-

(2018) in Finland, for example, 41-50% of the labour force pandemic times as the reference, working from home during
the pandemic was associated with an improved psychosocial

work environment. Conversely, other changes in work, such as
transfers to other tasks and team reorganizations, were linked to

reported working from home occasionally but only 13% of
employed people reported working usually from home [12].

Low-skilled, service and high labour-intensive work was less ) i
likely to be done from home [10,11]. poorer health outcomes [16]. However, this study did not ex-

tend to the post-pandemic period.
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Key learning points

What is already known about this subject:

« Exposure to stressful events and uncertainty may decrease
employee well-being.

o During the coronavirus disease 2019 pandemic, various
changes in work arrangements, such as working from
home, transfer to other tasks and team reorganization,
were implemented.

« Few studies have examined the extent to which these ar-
rangements were associated with changes in psychosocial
work environment and employee well-being in post-
pandemic period.

What this study adds:

« Working from home during the 2020 coronavirus disease
2019 pandemic was associated with small favourable
changes in worktime control, perceptions of organiza-
tional justice and workplace social capital, with these ef-
fects largely persisting into the post-pandemic period.

« No consistent associations were observed between trans-
fer into other tasks and team reorganization in 2020 and
changes in psychosocial work environment.

« Transfer into other tasks was associated with a decline in
self-rated work ability.

What impact this may have on practice, policy or
procedure:

« Opportunity to work from home might protect from
some negative impacts of the pandemic, but this oppor-
tunity was less often available for women and those in a
lower socioeconomic position.

« No clear associations were observed between coronavirus
disease 2019-related changes, such as transitions to differ-
ent tasks, and perceptions of work ability.

« Occupational healthcare and the management of organ-
izations need to support the resilience of vulnerable em-
ployee groups during pandemics.

To provide further insights into the consequences of COVID-
19 on the public sector working life, we analysed updated data
to examine whether changes induced by the COVID-19 pan-
demic at work were associated with employees’ perceptions of
psychosocial work environment, health and health behaviours
during and after the pandemic. We utilized data collected at
three time points—pre-pandemic, during the pandemic and
post-pandemic.

METHODS

Data were collected as a part of the ongoing Finnish Public
Sector Study [17-19]. The study population included the em-
ployees of 11 cities and was representative of public sector
workers. In Finland, public sector employees comprise 25% of
the national labour force. The most common occupations were
those related to healthcare, social services and education, repre-
senting nearly 50% of all employees. In the Finnish Public Sector

study, socio-demographic background information in 2020 was
obtained from the registers of the employers, and self-reported
survey data from employees were collected in the pre-pandemic
period (autumn of 2016 and 2018), during the pandemic (au-
tumn 2020) and after the pandemic (autumn 2022). We classi-
fied occupations according to the 2001 International Standard
Classification of Occupations codes and categorized them into
three levels of socioeconomic status (SES): high (upper-grade
non-manual workers including managers, administrators and
specialists), intermediate (lower-grade non-manual workers
including office workers, clerks, customer service and sales
workers, registered and public health nurses) and low (manual
workers including construction workers, manufacturing, trans-
portation workers and practical nurses).

During the pandemic in 2020, we asked the participants
whether the COVID-19 pandemic had caused the following
changes in their work: (i) the employee was transferred partially
or totally to working from home; (ii) the employee was trans-
ferred to other work tasks within the same occupational sector
or to another occupational sector and/or (iii) their work unit/
team was reorganized into a smaller or larger unit. Each partici-
pant could have faced none, one or more of these changes.

Information on baseline levels of outcome variables (psy-
chosocial work environment, employee well-being and health
behaviours) was collected in two surveys before the pandemic
(2016 and 2018), during (2020) and after the pandemic (2022)
(for details, see Ervasti et al. [16]). The characteristics of the psy-
chosocial work environment examined were work time control
[20-22], job strain [23,24], procedural justice [25], relational
justice [25] and social capital [26]. Worktime control was meas-
ured using a standard questionnaire on aspects of their working
time [20]. Self-rated health was measured with a single-item
measure ‘How do you rate your health?” [27]. Self-rated work
ability was measured with a single-item measure from the Work
Ability Index [28,29].

Factors related to health behaviours were body mass index
(BMI), alcohol use, smoking and physical inactivity [16,30].
Excessive alcohol consumption was determined based on weekly
alcohol units [31]. Smoking status was based on a question: do
you smoke? and it was dichotomized into ‘smokers’ (daily or oc-
casional smokers) and ‘non-smokers’ (never or former smokers,
reference group) [32]. Physical activity was inquired by asking
respondents how much they exercised in general and trans-
formed into weekly metabolic equivalent task (MET) hours
[33]. Physical inactivity was categorized as ‘inactive’ if weekly
MET hours were less than 14, and as ‘active’ (the reference
group) if more than that.

We examined the changes in the outcomes from pre- to
during and from during to post-pandemic periods in employees
exposed to pandemic-induced changes at work (working from
home, change to other tasks and team reorganization) compared
to employees not exposed to such change. We estimated changes
in psychosocial work environment, self-rated health, self-rated
work ability, and health behaviours for the exposed and non-
exposed groups using multilevel models accounting for autocor-
relation between observations. Linear regression was applied for
continuous outcome variables and logistic regression for dichot-
omous outcome variables. We estimated marginal mean differ-
ences (MMD) with 95% confidence intervals (CIs) contrasting
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time periods before (2016, 2018), during (2020) and after the
pandemic (2022) for continuous outcome variables for the ex-
posed and non-exposed to a pandemic-induced change. For
dichotomous outcome variables, we calculated risk differences
(RD) with 95% CI for the exposed and the non-exposed con-
trasting the three periods. We present within-group estimates
from crude models for all outcomes, models adjusted for socio-
demographic factors and health behaviours for psychosocial
work characteristics and self-rated work ability and health, and
models adjusted for socio-demographic factors and psychosocial
work characteristics for health behaviour. Statistical significance
of the differences between periods in outcomes for the exposed
and non-exposed to a pandemic-induced change was estimated
by computing ‘group x period’ interaction terms in each model.
The MDDs can be interpreted as an estimated mean change in
the outcome between pre- and post-pandemic periods. RDs
represent percentage point change in risk for a given outcome
between the periods. For all analyses, we used R 4.3.0 with Imer-
and emmeans-packages.

The study followed the Finnish Public Sector Study (FPS)
protocol in line with the EU and Finnish data legislation. The
Ethical Committee of the Helsinki and Uusimaa Hospital ap-
proved the FPS study (HUS/1210/2016).

RESULTS

We included participants who responded to the study question-
naire in all four surveys, 2016 (n = 65 089, response rate 72%),
2018 (n = 64066, 71%), 2020 (n= 65179, 72%) and 2022
(n=57752,62%), had complete data on the exposure and out-
come variables, had register-based information on sex, age and
occupation, and consented to linkage of survey and register
data. The resulting analytic sample included 20944 partici-
pants (Figure 1, available as Supplementary data at Occupational
Medicine online).

Descriptive characteristics at baseline in 2016 for employees
who experienced COVID-19-related changes at work (i.e.
working from home, transfer to other tasks or team reorganiza-
tion) in 2020, and for those who did not, are shown in Table 1
(available as Supplementary data at Occupational Medicine on-
line). Women represented the majority of the total sample of
employees, and they most often worked in social and healthcare,
and in education and culture. During the pandemic, 47% re-
ported being transferred partially or totally to working from
home, 7% reported being transferred to other work tasks within
the same occupational sector or to another occupational sector,
and 5% reported that the work unit/team in which they worked
was reorganized into a smaller or larger unit in 2020 due to the
COVID-19 pandemic. In men and women, 55% and 44%, re-
spectively, were transferred to working from home. A transfer to
other work tasks was more common in women and less common
in high SES compared to those who had not faced such a change.
Also, a reorganization of work unit or team into smaller or larger
unit was less common in those with high SES compared to
others.

Work time control was higher throughout the follow-up
among those transferred to working from home during the pan-
demic than among on-site workers. The largest, although small
in absolute terms, increase was observed from before to during

pandemic period among employees working from home (MMD
0.07,95% CI10.06, 0.08), and from during to after among on-site
workers (MMD 0.06, 95% CI 0.05, 0.07) (Table 1, Figure 1A).

From before to during pandemic, procedural justice increased
more among those working from home (MMD = 0.09, 95% CI
0.07, 0.10) than among on-site workers (MMD = 0.06, 95%
CI 0.04, 0.07). After the pandemic, procedural justice slightly
decreased in both groups (Table 1, Figure 1B). As a sensitivity
analysis, we separated those who remained working from home
in 2022 (n = 8237) from those who returned to on-site work in
2022 (n = 2197). Procedural justice decreased in both groups
(remained in working from home MMD = -0.04,95% CI -0.06,
—0.03; returned to on-site work MMD = -0.08, 95% CI -0.11,
—0.04, P-value for interaction = 0.09).

Workplace social capital increased from before to during
the pandemic, particularly among those working from home
(MMD = 0.07, 95% CI 0.0S, 0.08). From during to after
the pandemic, we observed a slight increase in both groups
(Table 1, Figure 1C).

The largest decreases in work ability (MMD = -0.07, 95%
CI -0.08, —0.05) and self-rated health (MMD = -0.21, 95%
CI-0.24,-0.19) were seen among on-site workers from before
to during pandemic. However, declining trends were observed
in both groups, and they continued until after the pandemic
(Table 2, Figure 1D).

We observed no differences between those exposed to transfer
to other tasks and the non-exposed, except that non-exposure to
transfer to other tasks due to the pandemic was associated with
increased work time control (MMD = 0.05, 95% CI 0.04, 0.06)
from before to during pandemic (Table 1). Among the exposed,
the level of work time control was lower through the follow-up
(Figure 2A).

Job strain slightly increased in those not transferred to other
tasks from during to after pandemic period (MMD = 0.01, 95%
C10.00,0.01) (Table 1, Figure 2B).

Physical inactivity decreased, that is, physical activity
increased, among the group not exposed to other tasks
(RD = -0.84, 95% CI -1.53, —0.16) from during to after pan-
demic period compared to the exposed (RD = 0.26, 95% CI
-2.28,2.79) (Table 3, Figure 2C).

Work time control slightly increased among those not ex-
posed to team reorganization (MMD = 0.05, 95% CI 0.04, 0.06)
but not among those exposed (MMD = -0.01, 95% CI —0.04,
0.03) from before to during pandemic period. Work time con-
trol increased from during to after pandemic in both groups, al-
though slightly more in the exposed group (MMD = 0.06, 95%
CI 0.02, 0.10) than among the non-exposed (MMD = 0.0,
95% CI 0.04, 0.06) (Table 1, Figure 3). No differences in self-
rated health, work ability or health behaviours were observed
between the exposed and non-exposed to team reorganization
(Tables 2 and 3).

BMI increased, but alcohol use decreased throughout the
follow-up irrespective of pandemic-related changes at work-
places. Smoking decreased, particularly during, but also after
the pandemic. Physical activity increased in the entire study
population: the estimates suggest that those working from
home increased their physical activity during the pandemic,
whereas in other groups, the increase was greater after the pan-
demic (Table 3).
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Figure 1. Adjusted means for outcomes per survey year by transfer to working from home in 2020. In each panel, the left-side figures show
trends with full scale (x-axis); right-side figures show trend with truncated scale to enable better visualization of 95% confidence intervals.

DISCUSSION

Working from home during COVID-19 in 2020 was associ-
ated with positive, although small changes in psychosocial
work environment, including improved worktime control and
more favourable perceptions of organizational justice and so-
cial capital. These changes largely sustained after the pandemic
in this group of employees. Transfer into other tasks or a team
reorganization in 2020 was not similarly associated with posi-
tive changes in psychosocial work environment. In contrast,
we observed a steeper decline in work ability in those trans-
ferred into new tasks during the pandemic than among those
not. Post-pandemic period was also associated with some
positive changes irrespective of COVID-19-induced changes

in work. For example, work time control improved also for
those who experienced a transfer into new tasks or a team re-
organization in 2020. Moreover, irrespective of changes made
at workplaces in 2020, health behaviours, except for BMI, im-
proved.

Assignificant proportion of public sector employees in Finland
experienced changes at work organization due to the COVID-19
pandemic. Specifically, 47% of the participants reported being
transferred partially or totally to working from home, 7% re-
ported transition to different work tasks within the same occupa-
tional sector or to another occupational sector, and 5% reported
that the work unit/team in which they worked, was reorganized
into a smaller or larger unit.
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Table 1. Estimated mean differences for psychosocial work characteristics before (2016-2018), during (2020) and after (2022) COVID-19

pandemic by changes at work due to the pandemic

‘Working from home in 2020 Other tasks in 2020 Team reorganization in 2020
Exposed, Non-exposed, Exposed, Non-exposed, Exposed, Non-exposed,
n=9793 n=11151 n=1527 n=19417 n=998 n=19946
MMD 95%CI MMD 95%CI P(group MMD 95%CI MMD 95%CI P (group MMD 95%CI MMD 95%CI P (group
X time) X time) X time)
Work time control
Before-during— 0.07  0.06,  0.01 0.00, <0.001 -0.01 -0.03, 0.04 0.03, <0.001 -0.01 -0.04, 0.04 0.03, <0.01
Model 1 0.08 0.02 0.02 0.05 0.02 0.05
Before-during— 0.07  0.06, 0.02 0.01, <0.001 0.00 -0.03, 0.05 0.04, <0.001 -0.01 -0.04, 0.05 0.04, <0.01
Model 2 0.08 0.03 0.03 0.06 0.03 0.06
During-after—  0.04 0.02, 0.05 0.04, <0.001 0.09 0.06, 0.04 0.03, ns 0.05 0.01, 0.04  0.03, <0.05
Model 1 0.0S 0.06 0.12 0.05 0.09 0.05
During-after—  0.04 0.03, 0.06 0.05, <0.001 0.11  0.07, 0.05 0.04, ns 0.06  0.02, 0.05  0.04, <0.05
Model 2 0.05 0.06 0.14 0.06 0.10 0.06
Job strain
Before-during— 0.00  0.00,  0.01 0.00, ns 0.00 -0.01, 0.00 0.00, ns 0.01  0.01, 0.00 0.00, ns
Model 1 0.01 0.01 0.01 0.01 0.03 0.01,
Before-during— 0.00  0.00, 0.01 0.00, ns 0.00 -0.01, 0.00 0.00, ns 0.02  0.00, 0.00 0.00, ns
Model 2 0.01 0.01 0.02 0.01 0.03 0.01
During-after—  0.01  0.01,  0.01 0.00, ns 0.00 -0.02, 0.01 0.01, <0.05 0.00 -0.01, 0.01 0.0, ns
Model 1 0.02 0.01 0.01 0.01 0.02 0.01
During-after—  0.01 ~ 0.01,  0.00 0.00, ns -0.01 -0.02, 0.01 0.00, <0.01 0.00 -0.02, 0.01 0.00, ns
Model 2 0.02 0.01 0.00 0.01 0.02 0.01
Procedural justice
Before-during— 0.10  0.08,  0.07 0.06, <0.05 004 0.0, 0.09 0.08, <0.05 0.08  0.03, 0.08 0.07, ns
Model 1 0.11 0.09 0.07 0.10 0.12 0.10
Before-during— 0.09  0.07, 0.06 0.04, <0.05 0.03 -0.01, 0.08 0.06, ns 0.06 0.01, 0.07 0.06, ns
Model 2 0.10 0.07 0.07 0.09 0.11 0.08
During-after—  -0.04 -0.06, -0.06 -0.08, <0.001 -0.01 -0.05, -0.06 -0.07, ns -0.07 -0.13, -0.05 -0.06, ns
Model 1 -0.03 -0.04 0.03 0.04 -0.02 0.04
During-after—  -0.0S -0.07, -0.06 -0.08, <0.001 -0.01 -0.06, -0.06 -0.07, ns -0.07 -0.13, -0.05 -0.07, ns
Model 2 -0.03 -0.04 0.03 0.04 -0.02 -0.04
Relational justice
Before—during— 0.08 0.07, 0.07 0.0, ns 0.04 0.00, 0.08 0.06, ns 0.07  0.02, 0.07  0.06, ns
Model 1 0.10 0.08 0.08 0.09 0.12 0.08
Before-during— 0.09  0.07,  0.07 0.05, ns 0.05 0.01, 0.08 0.07, ns 0.08  0.03, 0.08 0.06, ns
Model 2 0.11 0.08 0.09 0.09 0.14 0.09
During-after—  0.02  0.00,  0.02 0.00, ns 0.04 -0.01, 0.02 0.00, ns 0.04 -0.02, 0.02 0.00, ns
Model 1 0.03 0.04 0.08 0.03 0.09 0.03
During-after—  0.02  0.00, 0.03 0.01, ns 0.04 -0.01, 0.02 0.01, ns 0.04 -0.02, 0.02 001, ns
Model 2 0.04 0.0S 0.09 0.04 0.10 0.04
Workplace social capital
Before-during— 0.06  0.05,  0.03 0.02, <0.001 0.03 0.00, 0.05 0.04, ns 0.03 -0.01, 005 0.04, ns
Model 1 0.07 0.04 0.06 0.06 0.07 0.06
Before-during— 0.07  0.05,  0.04 0.02, <0.001 0.04 0.01, 0.05 0.04, ns 0.03  0.00, 0.05 0.04, ns
Model 2 0.08 0.05 0.07 0.06 0.07 0.06
During-after—  0.02  0.00,  0.01 0.00, <0.001 0.02 -0.01, 0.01 0.00, ns 0.01 -0.03, 001 0.00, ns
Model 1 0.03 0.02 0.06 0.02 0.05 0.02
During-after—  0.02  0.01,  0.02 0.00, <0.001 0.03 -0.01, 0.02 0.01, ns 0.02 -0.02, 0.02 001, ns
Model 2 0.04 0.03 0.07 0.03 0.07 0.03

Model 1 is unadjusted, Model 2 is adjusted for socio-demographic factors and health behaviours. P-value for group x time interaction indicates a statistically significant difference

between groups between two time points (before—during or during-after). ns P > 0.05.

In an earlier study among the same study population but
with a shorter follow-up until 2020 [16], we found that working
from home was associated with a small improvement in psy-
chosocial work environment. In addition, working from home
seemed to protect from a larger decline of work ability and

health. The results of our study, with an extended follow-up until
post-pandemic period in 2022, are consistent with the earlier
study but also reveal new insights. We observed that the differ-
ences in psychosocial resources between on-site workers and
those working from home during the pandemic were somewhat
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Table 2. Estimated mean differences for self-rated work ability and self-rated health before (2016-2018), during (2020), and after (2022)

COVID-19 pandemic

Outcome/  Change to work from home in 2020 Change to other tasks in 2020 Team reorganization in 2020
model
Exposed, Non-exposed, Exposed, Non-exposed, Exposed Non-exposed
n=9793 n=11151 n=1527 n=19417 n =998 n = 19946
MMD 95%CI MMD 95%CI P(group MMD 95%CI MMD 95%CI P(group MMD 95%CI MMD 95%CI p (group
X time) X time) x time)

Self-rated work ability
Before- -0.08 -0.10, -0.12 -0.13, <0.001 -0.14 -0.17, -0.10 -0.11, <0.0S -0.10 -0.14, -0.10 -0.11, ns
during— -0.07 -0.10 -0.11 -0.09 -0.06 -0.09
Model 1
Before- -0.04 -0.05, -0.07 -0.08, <0.01 -0.10 -0.13, -0.05 -0.06, <0.05 -0.06 -0.10, -0.05 -0.06, ns
during— -0.02 -0.05 -0.06 -0.04 -0.01 -0.04
Model 2
During- -0.09 -0.10, -0.08 -0.10, <0.01 -0.08 -0.11, -0.09 -0.10, ns -0.09 -0.14, -0.09 -0.10, ns
after— -0.07 -0.07 -0.03 -0.08 -0.04 -0.07
Model 1
During- -0.06 -0.07, -0.0S5 —007, <001  -0.04 -008, -006 —-0.07, ns -0.06 -0.11, 005 -0.07, ns
after— ~0.04 -0.04 0.00 ~0.04 -0.01 ~0.04
Model 2

Self-rated health
Before- -021 -023, -027 -029, <0.001 -029 -036, -024 -025 ns -026 -034, -024 -026, ns
during— -0.18 -0.25 -0.23 -0.22 -0.19 -0.22
Model 1
Before— —0.14 -0.17, -021 -024, <0.001 -023 =029, -017 -0.19, ns -020 -029, -018 =020, ns
during— -0.11 -0.19 -0.16 -0.15 -0.12 ~0.16
Model 2
During- -0.17 -020, -0.16 -0.19, <001  -0.15 =021, -0.16 -0.19, ns -0.13 -022, -016 =018, ns
after— ~0.14 -0.13 -0.07 -0.14 -0.04 ~0.14
Model 1
During- -0.13 -0.16, -0.11 -0.14, <001  -0.10 -0.18, -0.2 —-0.14, ns -0.09 -018, -0.12 -0.14, ns
after— -0.10 -0.08 -0.02 -0.10 0.01 -0.10
Model 2

Multilevel models. Model 1 Unadjusted, Model 2 Adjusted for socio-demographic factors and health behaviours. ns P > 0.05.

diminished after the pandemic. Moreover, this study also ex-
plored outcomes related to health behaviours.

Previous studies have suggested that psychosocial risks (so-
cial and professional isolation, loneliness, ambiguous work-
non-work boundaries, negative effects on sense of community
and pro-social behaviour), ergonomic risks (musculoskeletal
problems) and behavioural risks (health behaviours) [9,34]
increased after pandemic-induced, most often non-voluntary
transfer to working from home. Evidence is mixed as regards the
outcomes of working from home [14,15]. Our findings suggest
that working from home was accompanied by improved per-
ceptions of psychosocial work environment among employees
during pre- and post-pandemic period as compared to on-site
workers, and thus might have protected them from the negative
impacts of the pandemic.

Organizational changes and restructuring can be associated
with both negative and positive effects in terms of employee
health and well-being [18,19,35-37]. We found that em-
ployees who were transferred to other tasks or another work
unit at the beginning of the pandemic in 2020, did not report
improved psychosocial or well-being-related outcomes after
the pandemic whereas not having to transfer to other tasks or

to another team was associated with improved psychosocial
work environment and well-being. This suggests that the im-
pacts of a pandemic might be heterogeneous and may result
in inequality across various population groups [38,39]. In our
study, those who worked from home during the pandemic
were more often men and in a higher socioeconomic position
than on-site workers.

A strength of this study is a large representative cohort of
public sector workers in Finland. We utilized comprehensive bi-
annual survey data with validated measures of psychosocial work
environment, self-rated health and work ability, and health be-
haviours. Most previous studies on the effects of COVID have
been cross-sectional. We carried out a prospective analysis with
a total follow-up of 6 years. The limitations of this study include
attrition of the study sample. Although the response rates re-
mained relatively high (62-72%), selection bias may have af-
tected our estimates.

Work in the public sector differs from the private sector in
many respects and thus our results may not be generalizable
to occupations in the private sector or to other countries with
different COVID-19 prevention strategies. Taken together,
the COVID-19 pandemic potentially has long-lasting effects
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Figure 2. Adjusted means for outcomes per survey year by transfer to other tasks in 2020. In each panel, the left-side figures show trends with
full scale (x-axis); right-side figures show trend with truncated scale to enable better visualization of 95% confidence intervals.

on work life, health and well-being at the individual, organ-
izational and societal levels [8,9,38]. Pandemics are likely to
change and restructure working life and industries (accelerating
digitalization, emergence of hybrid work, continued existence
of ‘office work’, flexible workplace and -time arrangements, im-
portance of work-life balance in remote work, challenges for
leadership, etc.). Our results from a longitudinal study in the
Finnish public sector covering periods before, during and after
the pandemic showed heterogeneous associations between
COVID-19-induced changes in work arrangements and sub-
sequent changes in psychosocial work environment and em-
ployee well-being.

It is important to acknowledge that the impact of pandemics
and other public health crises on employees can vary by occu-
pation, labour market segment and country, as well as between
the public and private sectors. This will, in turn, contribute to
within-country and cross-country differences. The size of the
public sector in each country also matters. While in the European
Union, the share of public sector jobs in relation to all jobs is
approximately 16%, and in Finland, it is 25% [40]. Moreover,
the occupational, age and gender structures differ substantially
between the public and private sectors in Finland [41]. In the
public sector, most employees are women, and their mean age
is higher than in the private sector. Occupations in healthcare
and education are more common in the public than the private
sector.

We found that employees who were transferred to other tasks
or another work unit at the beginning of the pandemic in 2020
did not report improved psychosocial or well-being-related out-
comes after the pandemic whereas not having to transfer to other
tasks or to another team was associated with improved psycho-
social work environment and well-being. This suggests that the
impacts of a pandemic might be heterogeneous and may result
in deeper occupational health-related inequality across various
employee groups [38,39]. In our study, those who worked from
home during the pandemic were more often men and in a higher
socioeconomic position than on-site workers. Similarly, des-
pite structural differences between public and private sectors in
Finland, Erkkola et al. [42] found differing changes in the health
behaviours of Finnish private sector service workers from pre- to
during the pandemic period. They also found that those workers
with low SES faced the most adverse changes.

It is likely that already-existing work-related health inequal-
ities between employees will increase during pandemics and
other uncertain times. Resilience is a concept that is used in con-
nection with organizations confronting stressful and unexpected
events and uncertain times. It is a process that entails prior
knowledge, observation, developing and implementing of new
solutions and change [43,44]. In future studies, identifying em-
ployee groups that need specific attention and resources during
pandemics will add to the prior knowledgebase that is needed in
developing the resilience of organizations.
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Table 3. Average risk differences for health behaviours before (2016-2018), during (2020) and after (2022) COVID-19 pandemic

Outcome /  Change to work from home in 2020 Change to other tasks in 2020 Team reorganization in 2020
Model
Exposed Non-exposed Exposed Non-exposed Exposed Non-exposed
n=9793 n=11151 n=1527 n=19417 n =998 n = 19946
RD 95%CI  RD  95%CI  P(group RD 95%CI RD 95%CI P(group RD  95%CI RD (%) 95%CI p (group
(%) (%) x time) (%) (%) x time) (%) x time)
BMI
Before- 477 416,538 490 423,548 ns 4.80 3.28,6.33 4.84 440,528 ns 420 231, 4.87 444, ns
during— 6.09 5.30
Model 1
Before-  3.68 3.03,434 4.06 341,471 ns 3.88 2.23,5.54 3.88 3.39,4.38 ns 3.69 1.64, 3.89 3.40, ns
during— 5.74 4.38
Model 2
During- 2.72  2.03,342 292 226,3.59 ns 3.52 1.76,527 2.77 227,327 ns 341 123, 2.80 230, ns
after— S.58 3.29
Model 1
During- 197 125,270 2.12  1.38,2.85 ns 2.74 0.82,4.65 1.99 1.45,2.54 ns 216 021, 2.04 1.50, ns
after— 4.52 2.58
Model 2
Alcohol intake
Before-  -0.37 -0.82, -0.15 -0.54, ns 0.88 -0.16, -0.34 -0.65, <0.05 -0.03 -1.38, 026 -0.57, ns
during— 0.07 0.24 1.92 -0.04 1.32 0.04
Model 1
Before-  -0.77 -1.25, -049 -0.92, ns 0.33  -0.76, -0.70 -1.04, ns -0.36 -1.80, -0.64 -0.97, ns
during— -0.30 -0.07 1.42 -0.37 1.09 -0.31
Model 2
During- -1.14 -1.65, -0.90 -1.38, ns -1.09 -2.28, -1.03 -1.38, ns -1.56 -3.07, -1.01 -135, ns
after— -0.64 -0.49 0.09 -0.68 -0.04 -0.67
Model 1
During- -1.32 -1.83, -1.11 -1.58, ns -1.00 -2.22, -1.23 -1.59, ns -1.67 -327, -119 -1.54, ns
after— -0.80 -0.65 0.23 -0.87 -0.08 -0.83
Model 2
Smoking
Before-  -1.44 -1.78, -1.61 -2.01, ns -1.45 -2.48, -1.54 -1.82, ns -188 -3.07, -1.52 -179, ns
during— -1.10 -121 -0.42 -1.27 -0.69 -1.24
Model 1
Before-  -1.33 -1.68, -131 -1.77, ns -1.05 -2.18, -1.35 -1.65, ns -183 -3.13, -130 -1.61, ns
during— -0.97 -0.87 0.08 -1.04 -0.53 -1.00
Model 2
During-  -0.06 -0.44, -0.68 -1.13, <0.05  -0.53 -1.17, -0.37 -0.68, ns -1.06 -240, -035 -0.66, ns
after— 0.31 -0.22 0.65 -0.06 0.27 -0.04
Model 1
During-  0.04 -0.38, -0.54 -1.05, ns -0.38 -1.67, -0.23 -0.57, ns -0.85 -2.31, 022 -0.55, ns
after— 0.44 -0.03 0.92 0.11 0.62 0.12
Model 2
Physical Inactivity
Before-  -0.15 -0.90, 1.63  0.84,2.41 <0.01 124 -0.79, 0.73 0.16,1.30 ns 033 -221, 0.79 023, ns
during— 0.59 3.27 2.86 1.35
Model 1
Before-  -1.21 -1.99, 0.65  -0.20, ns 1.14 -1.03, -0.37 -0.97, ns -0.09 -2.81, -027 -0.87, ns
during— -0.44 1.51 3.31 0.24 2.63 0.33
Model 2
During-  0.39 -0.48, -0.33 -1.26, <0.001 1.10 -1.30, -0.08 -0.74, ns -0.90 -3.85, 0.05 -0.60, ns
after— 1.25 0.59 3.50 0.58 2.06 0.71
Model 1
During- -0.28 -1.15, -126 -2.24, ns 026 -2.28, -0.84 -1.53, <0.05 -2.04 -5.16, -0.70 -1.38, ns
after— 0.59 -0.28 2.79 -0.16 1.08 -0.02
Model 2

Multilevel models, n = 22 298-22 688. Model 1 Unadjusted; Model 2 Adjusted for socio-demographic factors, psychosocial work environment factors. ns P 20.05.
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