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Persistent obstacles for return to
work after COVID-19 infection —
an explorative follow-up study
in Sweden

Hilda Ohlén’, lolanda Santos Tavares Silva®, Marie Gustafsson®,
Sara Jarl' and Ann Bjérkdahl**

!Sahlgrenska University Hospital, Goteborg, Sweden, 2University of Gothenburg, Gothenburg, Sweden

Design, aim and method: To explore in patients with postcovid-19 condition the
influence of various factors on return to work in the year following diagnosis.
The study had an explorative quantitative and qualitative design based on
interviews with 41 hospitalized (HC) and 63 primary care (PC) COVID-19
patients. RTW was described at 3 and 12 months, and differences between
groups, changes over time and possible factors explaining RTW were analysed
statistically. Qualitative analyses with content analysis of interviews were
performed to describe obstacles to work.

Result: The obstacles for RTW were persistent symptoms such as fatigue,
cognitive dysfunction and breathlessness with the consequences for work as
lack of energy, decreased physical capability, decreased mental stamina,
reduced cognitive ability, increased sensitivity to stress and general reduced
capacity. At 12 months, 50% and 70% of patients in the PC and HC groups,
respectively, had returned to full-time work, while 20% of patients in both
groups had not RTW at all. To function at work, many patients expressed that
they required adaptations. RTW was not dependent on the initial severity of
COVID-19 or type of work. The likelihood of RTW was higher in males with
COVID-19 onset during the second wave.

Conclusion: RTW may be limited after COVID-19 infection, regardless of its
initial severity. Women with persistent covid had greater difficulty than men in
returning to work. Limitations were due to a general reduced capacity mainly
caused by physical and mental fatigue, and cognitive dysfunction. However,
the support from employers and the environment also has an impact on the
RTW. If necessary, appropriate rehabilitation measures should be offered and
adaptations of work content and the organization of the work at the
workplace are of great importance.
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Introduction

COVID-19 can affect multiple organs in the body with far reaching consequences.
Both patients who required hospitalisation, including those admitted to the intensive
care unit (ICU), and primary care (PC) patients with a milder COVID-19 infection
may experience significant residual disabilities for a long period of time (1, 2). The
World Health Organisation (WHO) has defined a condition with long-lasting problems
as “post-COVID-19 condition” (PCC), which “occurs in individuals with a history of
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probable or confirmed SARS-CoV-2 infection, usually 3 months
from the onset, with symptoms that last for at least 2 months
and cannot be explained by an alternative diagnosis” (3, 4).
A study based on data from national registers and primary
health care databases for all adult inhabitants of the two largest
regions in Sweden, comprising around 40% of the Swedish
population (4.1 million persons), found that 2.0% of all
registered patients with COVID-19 had been diagnosed with
PCC (5).

All viruses, including SARS-CoV-2, change over time and the
WHO established a group in 2020, with a specific focus on
SARS-CoV-2 variants, their phenotype and their impact on
countermeasures in order to prioritize global monitoring and
research, and to inform and adjust the COVID-19 response.
They also started to characterize some virus variants as variants
of interest (VOIs) and variants of concern (VOCs) to be able to
inform about an increased risk to global public health (6). In
Sweden, a combination of virus variants predominated from
February 2020 to January 2021 (first and second waves), followed
by the Alpha variant of concern (VOC) from February to June
2021 (third wave), and the Delta VOC from July to December
2021 (fourth and fifth waves (5). A Swedish study tried to
describe potential virus variant-specific characteristics. They
found that the cumulative incidence of PCC was lowest in the
Delta VOC period but with the highest incidence rate in the
same period. There were fewer diagnosed PCC cases in the Delta
VOC than the other two periods (5).

A meta-analysis of the 1-year prevalence of specific post-
COVID symptoms showed that the most prevalent symptoms
were fatigue/weakness (28%), dyspnea (18%), arthromyalgia
(26%), depression (23%), anxiety (22%), memory loss (19%),
(18%) and insomnia (12%) (7).
Recovery was slow, with limited changes in fatigue and cognitive

concentration difficulties

function from 3 months to 1 year in both hospitalised and non-
hospitalised COVID-19 patients (8). Many symptoms persisted
for 2 years after infection, the most common being cognitive
dysfunction, sensorimotor difficulties and fatigue (9). Long-term
persistent symptoms are more prevalent in females than males
and in older age (10-12) and in individuals with a higher level
of education (5). The acute severity of the infection has also been
found to be a risk for PCC (11-13). However, the majority of
the PCC cases in a study from Sweden had not been hospitalised
for COVID-19 (5). PCC is not restricted to the elderly which
Daugherty et al. showed in 2021 with an increased risk of
developing new clinical sequelae after the acute phase of
COVID-19 infection, including specific types of sequelae that are
less common in other viral diseases. The greatest risk was for
older adults with pre-existing conditions who were hospitalized,
but younger adults (<50) without pre-existing conditions and
those not hospitalized were alsoat increased risk of developing
new clinical sequelae (14).

Evaluation of return to work (RTW) after COVID-19 infection
also found that symptoms such as fatigue, cognitive dysfunction,
shortness of breath and autonomic dysregulation were major
obstacles to RTW (15, 16). In addition, women reported a larger
reduction in work ability than men (16). A 2-year follow-up of
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patients hospitalised with COVID-19 found that over 50% of
those working before COVID-19 had returned to part or full-
time work, although their occupational status was significantly
worse after than before COVID-19 infection (9). Moreover,
around 50% of these individuals who were on sick leave at 4
months were still on sick leave at 2 years (9). The workability
obstacles have been described as being multi-level, comprising
fatigue, an interaction between symptoms and job, lack of control
over time and content of work tasks, inappropriate sickness
and lack of COVID-aware
organizational cultures (17). Post-COVID condition has been

absence management policies,
associated with high functional impairment, particularly in social
leisure activities and ability to work, which has a negative effect
on their health-related quality of life (18). The present study
explored RTW during the first year after onset of COVID-19
infection and tried to describe the obstacles for work activities.
In Sweden the employer$ responsibility for work rehabilitation is
far-reaching (19), why it is important to contribute knowledge
about barriers to return to work to increase understanding of
how to facilitate return to work.

Aim

The aim of the study was to explore return to work and
eventual obstacles for the return in the first year after contracting
COVID-19 infection, in patients with a severe onset in need of
hospital care and patients with a milder onset not in need of
hospitalization but seeking primary care rehabilitation due to
persistent dysfunction.

Research questions:

1. To what extent do the patients in the study RTW fully or
partially in the first year after contracting COVID-19?

2. Are there RTW
sociodemographic factors such as age, sex, or type of work?

differences in the according to

3. Which obstacles for RTW are expressed in the interviews of the
patients in the study?

4. How large are the proportions of patients that the evaluators
rate as having moderate or great obstacles for RTW at one
year post onset of COVID-19 infection?

5. Is there a difference in RTW between those admitted to
hospital compared to those with a milder onset seeking
rehabilitation in the primary care?

Materials and methods

This study was part of a larger prospective 1-year follow-up
study with quantitative and qualitative data from interviews using
a convergent parallel mixed-method design where quantitative
and qualitative data collection occurred in parallel, and analysis
started after data collection. Mixed-method is suitable to use to
explore complex health processes and health care systems,
exploring why and how a phenomenon occurs (20). In the
present study, mixed-method was used to provide a better
return

understanding of what hinders the to work by
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complementing quantitative with qualitative data. Data was
collected on hospitalised and non-hospitalised patients in Sweden
who were diagnosed with COVID-19 infection during the first,
second and third waves of the pandemic (7). (Reported in: FOU
I Sverige Dnr 274943, 277346, https://www.researchweb.org/is/
sverige/project/274943 and LECOG-COV-19/277346).

The study was approved by the Swedish Ethical Review
Authority (Dnr: 2020-03222, 2021-03824) and complied with the
Declaration of Helsinki. A written consent was obtained from
all participants.

Sample

Patients for the main study were adults recruited if they had
been diagnosed with COVID-19 and were either admitted to
hospital or underwent rehabilitation in a primary care facility in
Gothenburg the second largest city in Sweden (>600,000
inhabitants). Hospitalised patients (HC, n=122) were recruited
from 1 July 2020 to 28 February 2021, and primary care patients
(PC, n=90) were recruited from 1 September 2020 to 31 August
2021. Patients were included if (a) they were able to understand
and participate in cognitive screening as well as an interview on
occupational performance, (b) lived independently prior to
infection. Patients in the HC group were also required to have a
hospital stay >5 days in a ward other than the ICU. Patients in
the PC group were also required to have sought rehabilitation in
a primary care service because of consequences following
COVID-19 infection. During data collection, a third group was
identified, consisting of 13 patients in the PC group with prior
hospitalisation, but outside the inclusion period for HC from 1
July 2020 to 28 February 2021 (PC+ group).

For the present study of RTW, patients older than working age
or unemployed before the onset of COVID-19 were excluded.
Patients were also excluded from the analysis if (a) employment
had ceased prior to follow-up or (b) data at 3- or 12-months
were missing. After application of these inclusion and exclusion
criteria, 104 (48.1%) of the 212 participants recruited for the
main study were deemed eligible and included in the present
study. These included 41 participants in the HC group, 50 in the
PC group and 13 in the PC+ group. There was some change
over time in the number of participants in each group assessed
at 3 and 12 months. One subject in the HC group dropped out
because of unemployment prior to 3 months; and one who was
followed-up at 12 months, was not followed-up at 3 months,
with the latter not included in comparisons at 3 and 12 months.
In addition, seven subjects in the HC group could not be
reached at 12 months. Two subjects each in the PC and PC+
groups dropped out prior to 12 months. Thus, at 12 months, 32
participants remained in the HC group, 48 in the PC group and
11 in the PC+ group (Figure 1). Six participants were studying at
the time of admission, age m=32,50 (SD 10,37). This included
higher education, further education or studies for retraining.
These participants were included as we equated studying in this
way with being able to return to work.
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Data collection

Main study

Data were collected at baseline and 3- and 12-months after the
onset of COVID-19. All patients were administered cognitive tests
and were interviewed regarding symptoms of breathing, fatigue and
cognitive dysfunction, and their impact on daily life activities. Four
occupational therapists (OTs) were involved in the data collection
and were calibrated before regarding the implementation. The
same interview guide was used (Supplementary Material).
Questions on the presence or absence of symptoms were
answered yes or no (for quantitative analyse), with additional
questions on the impact of the symptoms on the ability to
perform daily life activities, further expanded with the patient’s
own words (for qualitative analyse). Each interview also included
semi-structured questions regarding the ability to perform
activities in four areas of daily life: personal care [personal
activities of daily life (PADL)], household activities [instrumental
activities of daily life (IADL)], leisure activities and work or
study activities. The material from the interviews were used for a
qualitative analyse of the patient§ experiences of activity
restrictions because of consequences of the disease. Based on
these descriptions, the interviewers also estimated the extent to
which the patient was hindered in the different activities by the
consequences of COVID-19 infection, with rating scored as 0
(not at all), 1 (to some extent), or 2 (to a great extent). Analyses
regarding cognition, fatigue and daily activities and the change
during the first year are presented in an earlier article (8).
A summary of these findings is presented below under the
heading “Previously analyzed data from the same data collection
in the main study”.

Data regarding work in the present study

In the present study interview data regarding persistent
presence of symptoms (cognitive, fatigue) were used together
with data regarding their occupation and obstacles for work. As
we asked about occupation we also got some participants that
were students in higher education which we equalled with work
as it was their occupation and also where they got their income.
Specific questions were posed regarding the amount of work they
performed at the time of interview (0%, 25%, 50%, 75% or
100%), the type of work, obstacles to working and eventual
adaptations to enable working. The participants were asked to
describe whether they could perform work in the same way as
before COVID-19 infection and to elaborate on these answers (8).

Previously analyzed data from the same
data collection in the main study

Data from the main study has earlier been published presenting
the impact of cognitive dysfunction, fatigue, and shortness of
breath, on activities of daily life after COVID-19 infection, until
one year follow-up (8). These results may be of interest for the
present study on RTW as it is partly the same sample why it is
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Participants recruited in the overall project
n=212
Received hospital care Rehabilitation in primary care
n=122 n=90
Not included™ |, || Notincluded
n=21 n=11
Retired before T3 Retired before T3
n=56 n=9
Unemployed or on Unemployed or on
sick leave before T1 |« ™ sick leave before T1
n=4 n=7
'
Included Included Included in
in present study in present study present study
Hospital care Primary care & Primary care
Hospital care only
T1n=41 Tin=13 T1 n=50
Missing
n=1
Drop out T2 n=39 | T2 n=13 T2 n=50
n=1
Missi issi T Missing
issing T3 n=32 Missing T3 n=11 T3 n= 48 -
n=6 n=2 n=2
FIGURE 1
Flowchart of the participants included in this study. The grey areas indicate the flow chart of the present study.

shortly presented here. The result showed that the levels of fatigue
and cognitive dysfunction in both the HC and PC groups were high
and persisted for 12 months. A significant impact on activities of
daily life was also observed, with marginal changes from 3- to
12-months. Subjects in the HC group performed worse than
those in the PC group in the cognitive tests, although subjects in
the PC group perceived higher levels of fatigue and cognitive
dysfunction. Limitations in activity, however, were greater in the
PC than in the HC group (8).

Analysis in the present study

Primary outcomes of the present study were level of RTW,
factors influencing RTW, degree of working limitation and
eventual differences in RTW between groups as quantitative
analyses. Statistical analyses were performed using the statistical
package IBM SPSS Version: 28.0.1.1. Experiences of work
limitations expressed in the interviews were used for the
qualitative analyse. An open-ended question in the 12-month
interview was: “If any, which obstacles to resume work after the
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COVID infection do you still experience?”. A qualitative content
analysis of the written answers to the question was conducted.

Descriptive analyses

Demographic factors analysed in the three groups (i.e., the HC,
PC and PC+ groups) included age, sex, level of education,
occupation (work or education), date of COVID-19 onset,
pandemic wave, days hospitalised in the HC group, and weeks to
first assessment in the PC group. Occupations were divided into
three domains: white collar work (office and theoretical work),
blue collar work (carpenters, practical work etc), and work in the
service sector (bus driver, shop assistant). Level of education was
based on those existing in the Swedish school system; 9-year
compulsory school, 3-year upper secondary school or higher
education such as university education. For the present study
regarding the RTW we included participants that had been in
higher education, which we equated with being able to return to
work. The dates for different pandemic waves were in Sweden, a
combination of virus variants predominated from February 2020
to January 2021 (first and second waves), followed by the Alpha
variant of concern (VOC) from February to June 2021 (third

frontiersin.org


https://doi.org/10.3389/fresc.2025.1628490
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/

Ohlén et al.

wave), and the Delta VOC from July to December 2021 (fourth and
fifth waves) (5).
Occupational (OTs), that

participants, rated the extent to which different activity areas

therapists interviewed  the
were restricted and for this study the ratings were based on the
participants experiences of persistent symptoms and obstacles for
RTW. The result of the ratings of the degree of restrictions for
work are presented as proportions in each of the three groups.

Comparisons and regressions

Due to the low number in the P+ group, this group was not
used for comparisons. Differences in the percentages of
participants in the HC and PC groups who returned to work
partially or fully were compared using x> test and the Mann-
Whitney U test. Within-group comparisons at 3 months and 12
months were determined using Wilcoxon signed rank tests. The
probability of occurrence of an event was analyzed using the
QOdds ratio (OR).

Logistic regression analyses were performed to assess factors,
such as age, sex and type of work, associated with RTW at one
year, as well as the relationship between pandemic wave at onset
of COVID-19 and RTW at one year. For the logistic regression
RTW was dichotomised as 0%-25% work, considered not
working, and >25%-100% work, considered as working part- or
full-time. Two logistic regression models were designed because

of the relatively small sample.

Qualitative content analysis

The open-ended questions in the interview regarding obstacles
for work have been qualitative analysed with content analysis
according to Granheim and Lundman (21). Meaning units
describing obstacles to work were retrieved from the answers.
Thereafter meaning units related to each other were given codes,
which were analysed further to create categories. The categories
describe what were expressed as obstacles to work. The categories
include respectively subcategories that describe how these
impairments and conditions manifest themselves as barriers in
the work situation.

The qualitative and quantitative findings; statistical analysis
and analysis of answers to open-ended question in interviews
were performed separately. The integration of qualitative and
quantitative data took place in the presentation of the results,
according to mixed method design in the reporting level.

Results

Patient demographic and clinical
characteristics

Participants who were hospitalised had a mean hospital stay of
37 days (+40) and were included in the study at the end of the
hospital stay. Participants in the PC group were included when
they contacted the local primary care rehabilitation clinic because
of remaining rehabilitation needs, resulting in a variation in time
from onset to first assessment (Table 1).
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About two-thirds of the subjects in the HC group were men,
whereas about two-thirds of the subjects in the PC group were
women (y*=15,95 (p<0.001). Subjects in the PC group were
significantly younger (p=0.002, 95% CI —11.48 to —2.63) and
had a higher level of education (x* =13,47, p=0,004) than those
in the HC group. The PC+ group was similar to the HC group.
The six students were only present in the PC group, but
otherwise the distribution of different types of occupation was
similar in these groups, with theoretical work being most
common in all groups. About two-thirds of the subjects in the
HC group fell ill during the second wave of the pandemic, but
none in the third wave, whereas most subjects in the PC group
fell ill during wave one, with the percentages who fell ill during
waves two and three being similar. The onset of most of the
patients in PC+ were in wave one (Table 1).

Between differences of RTW in HC and PC

Comparisons of subjects working (>25%-100%) and not
working (0%-25%) showed no statistically significant differences
between the HC and PC groups at 3 and 12 months. Similarly,
no significant between-group differences at 3 and 12 months
were observed when percentage working was set at 0%, 25%,
50%, 75% or 100%.

Within group changes of RTW from 3 to 12
months

The changes within groups, between 3 and 12 months, in the
percentage working, increased significantly in the HC (p=0.01,
Z=-257), but not in the PC group (p=0.94, Z=-0.075)
(Figure 2). In the PC group the percentage back in full-time
work was the same at the two time points, 3 and 12 months.
While, in the HC group, the percentage back in full-time work
changed significantly (Z —2.52, p=0.012) between 3 and 12
months, increasing from 38% at 3 months to 70% at 12 months.
About 20% of the subjects in both the PC and HC groups were
unable to RTW at 12 months. RTW in the PC+ group did not
differ significantly at 3 and 12 months (Figure 2).

Aspects of RTW

Some participants reported during their interviews that,
although they had returned to full-time work, their performance
was lower than before COVID-19 infection or they needed to
adapt how they worked. This factor was explored by dividing the
subjects into two groups: those who performed their work in a
manner similar to that before COVID-19 and those who worked
in an adapted manner (Figure 3). The percentage of subjects
working in an adapted manner was high in both the HC and PC
groups. At 12 months, the percentage working 100% in the same
way as before COVID was significantly higher in the HC (46%)
than in the PC (15%) group. All of those working full-time at 12
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TABLE 1 Demographic and clinical characteristics of subjects enrolled in this study.

Participant characteristics
In total
n=104

Variables
n=41

Hospital care

Primary care only
n=50

Hospital & primary care n =13

Men/Women number =n (%) 56/48 (54/46) 32/9 (78/22) 16/34 (32/68) 8/5 (62/38)
Age, yr mean (SD) 49.7 (10.9) 53.3 (9.61) 46.2 (11.5) 51.8 (8.5)
Education n (%)

Elementary school/High school 26 (25) 15 (36.6) 8 (16) 3 (23)
After high school/Practical education 32 (31) 11 (27) 15 (30) 6 (46)
University/college 46 (44) 15 (36.6) 27 (54) 4 (31)
Occupation before COVID-19 n (%) (n=104) (n=41) (n=50) (n=13)
White collar work 62 (59,6) 23 (56.1) 31 (62.0) 8 (61,5)
Blue collar work 27 (26,0) 13 (31,7) 10 (20.0) 4 (30.5)
Service sector work 9 (8.7) 5(12.2) 3 (6.0) 1(7.7)
Student 6 (5,8) 0 (0,0) 6 (12.0) 0 (0.0)
Pandemic wave® n (%)

I (March-September 2020) 49 (47) 13 (32) 28 (56) 8 (62)

II (October 2020- January 2021) 45 (43) 28 (68) 14 (28) 3 (23)
III (February 2021- June 2021) 10 (10) 0 (0) 8 (16) 2 (15)
Days hospitalised mean (SD) 37 (40) 18 (11)
Time to first assessment (weeks)

Mean (range) | 165 (2-56) 17.0 (4-30)

*Virus variants: in Sweden, a combination of virus variants predominated from February 2020 to January 2021 (first and second waves), followed by the Alpha variant of concern (VOC) from
February to June 2021 (third wave), and the Delta VOC from July to December 2021 (fourth and fifth waves) (5).
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months in the PC+ group were doing so with adaptations. These
adaptations included the option to work from home, as well as
having an understanding manager who considered employees’
needs in performing certain tasks, the need for more breaks and
acceptance of slower performance. The participants also reported
that they did not perform at the same level or as much as
before COVID.
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Taking as a reference that most of this cohort performs a
theoretical job (n=759/92 (64,5%)), it was observed that most of
the people performing this type of work have returned to some
work activity (n="71(79,8%)), and almost half of the sample has
returned to 100% (n=49 (51%)), although also most of them
have done so in an adapted form [n=35 (33,7%)]. However,
most people with post COVID-19 condition working in the
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Work 100%, like before or in an adpted manner
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FIGURE 3

Percentages of participants in the PC and HC groups who worked 100%, either like before COVID or in an adapted manner, at 3 months and 1 year.

HC 3 month HC 1 year

TABLE 2 Proportion with different levels of return to work split by gender
and age in the two groups PC and HC.

1 year follow-up | 0% | Part time 100% 100% like
adapted before

PC women 7 =34 28.1% 28.1% 43.8% 0%

HC women 7 =16 37.5% 25.0% 25.0% 12.5%
PC men n=16 12.5% 12.5% 50.0% 25.0%
HC men n=26 11.5% 7.7% 42.3% 38.5%

PC <40 years n=17 29.4% 11.8% 52.9% 5.9%

HC <40 years n=3 66.7% 0% 0% 33.3%

PC > 40 years n =31 19.4% 29.0% 41.9% 9.7%

HC > 40 years n =31 12.9% 12.9% 32.3% 41.9%

service sector (1 =8 (8,6%) have not returned to their work activity
one year after COVID- 19 infection. Regarding those doing
physical work, the results are more variable, with [n=5 (25%)]
not having returned to work, [n=7 (35%)] having returned
100% to work and [n=4 (20%)] having returned to work in an
adapted manner (Table 3).

To explore the RTW in relation to gender and age groups (+40
years) the different levels of return to work in the PC and HC
groups from this perspective could be seen in Table 2. The HC
group was older than the PC why the number of men in
HC <40 years was only 3 and therefore not valid to compare
with the other groups in regard to RTW. In most of the groups
in Table 2 there were high percentages that had returned to work
100% but with the need of adaptations at 1 year follow-up except
for the women in the HC that tended to have less participants in
adapted 100% work but more not in work at all compared to the
PC group However, the percentage of women who do not RTW
one year after being diagnosed with persistent covid is higher
than that of men, regardless of whether they come from primary
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TABLE 3 Description of different types of work and return to work (RTW)
for the whole sample at 12-months follow-up after COVID-19 infection.

Unit Whole | White Blue | Service
sample @ collar | collar sector
work work

% (n) % (n) % (n)
Total at 12 months | % (n) 88.2 (92) 64.5 (59) | 26.9 (25) 8.6 (8)
No RTW % (n) | 202 (21) 143 (8) | 250 (5) 62.5 (5)
100% as before % (n) | 15.4 (16) 143 (8) | 350 (7) 0.0 (0)
100% adapted % (n) | 337 (35) | 44.6 (25 | 200 (4) 25.0 (2)
Part time % (n) | 19.2 (20) | 26.8 (15) | 20.0 (4) 125 (1)

care (28.1%) or hospital (37.5%). The differences between men
and women are significant, with women being 3.5 times more
likely than men to remain unable to work one year after being
diagnosed with persistent covid [Odds ratio 3.482 (CI 1.151-
10.534); z=2.209; p = 0.0272]. Women showed significantly lower
proportions of working 100% as before and also the proportions
not at all back in work were higher in women (x*=13.67
(p=0.01). Being male makes it 12 times more likely to return to
work as before the covid-19 pandemic than a female [Odds ratio
12.000 (CI 2.538-56.718); z=3.136; p=0.0017]. Of the women
working full-time, only one, in the HC group, worked full-time
without adjustments. By comparison, 15 men in both groups
worked full-time without adjustments (Table 2 and Figure 4).

Factors associated with RTW
Logistic regression analysis, of the whole sample, attempted to

identify factors associated with RTW. The chosen model contained
four independent variables (sex, age, group and type of work). The
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Employment rates of men and women in the HC and PC groups at one year.

TABLE 4 Logistic regression analysis of factors predicting return to work for the whole sample.

Variables (in the model) Sig. Exp (B) 95.0% C.| for odds ratio

Lower Upper
Sex 1.32 0.67 459 1 0.032 3.74 112 12.5
Age 0.03 0.02 117 1 0279 1.03 0.97 1.08
PC/HC (HC) 0.60 0.56 115 1 0.283 5.84 0.60 552
White collar work —0.89 0.67 1.76 1 0.184 0.40 0.10 1.53
Blue collar work -1.75 091 371 1 0.054 0.17 029 1.03
Constant —0.92 1.25 0.54 1 0.461 0.39

dependent variable (work or not work) was dichotomised to 0%-
25% or >25%, respectively. The model containing all predictors
[x*=1446, p<0.01 (n=282)],
indicating that this model could distinguish RTW from non-
RTW. Only one
significantly to this model indicating that a man was more than
3 times more likely to RTW than a woman [p =0.03, odds ratio
(OR) 3.74]; (Table 4). RTW rates were lower in women than in
men, with 60% of women and 40% men not working or working

was statistically significant

independent variable, sex, contributed

<25%, regardless of group (Figure 4). The model explained
between 16.2% (Cox and Snell R square) and 23.3% (Nagelkerke
R Square) of the variance in RTW and correctly classified 71.7%
of the participants. This model could therefore explain some of
the conditions associated with RTW (Table 4).

Logistic regression analysis was also performed to assess the
impact of COVID-19 onset in different waves (I-II) on RTW.
This analysis, using subjects diagnosed during wave one as a
reference category, found that RTW differed significantly in
subjects diagnosed during wave two, with the latter 5 times more
likely to RTW (OR of 5.38). The likelihood of RTW did not
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differ significantly in subjects diagnosed during waves 1 and
3. This model explained between 10.9% (Cox and Snell R square)
and 15.7% (Nagelkerke R Square) of the variance in RTW and
correctly classified 71.7% of the study subjects (Table 5).

The impact of post-COVID symptoms on work ability as
assessed by OTs based on interview descriptions at 12-months
showed that in the PC group, 37% were rated as the post-
COVID symptoms had a great impact on RTW and 28% were
rated as post-COVID symptoms had a moderate impact on
RTW. In the HC group, these percentages were 44% and 19%,
respectively, and in the PC+ group, 78% were rated as post-
COVID symptoms had a great impact hindering RTW. There
was no significant difference in ratings between HC and PC group.

Obstacles to working and underlying
impairments and conditions after COVID

The result of the content analysis of the experiences of
obstacles to work after the COVID generated seven categories;
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TABLE 5 Logistic regression analysis of the impact of wave of the pandemic on return to work.

Variables (in the model) B 95.0% ClI for odds ratio
Lower Upper

Reference’ Wave 1 9.387 2 0.009

Wave 2 1.683 0.569 8.753 1 0.003 5.383 1.765 16.419

Wave 3 1.153 0.848 1.847 1 0.174 3.167 0.601 16.692

Constant 0.234 0.307 0.579 1 0.447 1.263

lack of energy, decreased physical capability to work, decreased
mental stamina, reduced cognitive ability, increased sensitivity to
stress, generally reduced capacity to carry out work tasks and
lack of understanding and support (Table 6). These categories
consist of sub-categories describing the impairments and
conditions leading to barriers/obstacles in the work situation.
The most evident obstacles mentioned by most respondents were
a lack of energy and fatigue that limited working time, the tempo
of performance and the type of work they could manage. Tasks
were performed more slowly and with lower quality than before
the COVID infection. Some of the participants experienced
enormous fatigue even though they only worked part-time. In
addition to adapting by reducing working hours, the participants
also described how breaks

necessary to cope with the energy shortage. A bus driver described;

between different tasks became

“I don’t have the energy to do anything extra like asking
passengers to show their ticket. I have stopped doing that.
I don’t have the energy to argue with people. When I get
into an argument, it takes all the energy for the day.”

Participants reported that they needed much longer and more
frequent recovery periods. In both the HC and PC groups the
participants experienced lack of energy and decreased mental
stamina, but it was more frequently mentioned in the PC group.

“I have adapted work tasks after the need of more frequent
breaks. My attention is impaired, and I have difficulty with
divided attention. This means a reduced stamina and need
for breaks, which prevents me from working full-time.”

By contrast, most subjects in the HC group reported decreased
physical capability to work that required physical efforts. Physical
barriers to RTW included climbing stairs and lifting heavy
objects. Decreased physical capability were frequently associated
with respiratory and orthostatic problems and sometimes with
pain. A nurse expressed it in the following way, and related her
experiences to feelings of shame:

“My breathing is still affected, I get short of breath and the air
is not enough, I gasp for breath. Embarrassing to be out of
breath when I bend over. I am reluctant to go down the
stairs to get things. I need more transition time between tasks.”

In combination with decreased mental stamina, participants
reported difficulty to spend time in stimuli-rich environment, too
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TABLE 6 Categories and subcategories from the content analysis
regarding obstacles to working and the consequences leading to
barriers in the work situation.

Categories Subcategories

Obstacles to working Impairments and conditions leading to barriers
in the work situation:

Lack of energy .
o Reduced tempo of performance

o Lower quality in of activity performance
« Longer time for recovery

« More frequent rest

Limitation on the scope of work

Decreased physical capability to | « Difficulty climbing stairs and lifting heavy

work objects,
o Gets out of breath easily
o Orthostatic problems

« Headache on exertion

Decreased mental stamina « Lack of initiative,
« Difficulty to spend time in stimuli-
rich environment

o The brain may “shut down”.

Reduced cognitive ability o Decreased ability to concentrate

« Difficulty in multitasking

o Risk of forgetting information
and agreements

« Difficulty to cope with distractions

« Difficulty to solve problems and

draw conclusions

Difficulty to understand and

sort information

« Difficulty to act appropriately

o Decreased flexibility

Increased sensitivity to stress .

Generally reduced capacity to .
carry out work tasks .

Need of support from others

Limited ability to perform certain tasks such

as leadership

« Difficulties to manage meetings with several
people involved

« Difficulty to fully hold in work that involves
customer contact

« Difficulty to take notes at meetings

Lack of understanding and .
support .

Insufficient support for adaptation
Requirements too high compared to level
of ability

many stimuli tire them or hinder cognitive processes. If the load
is too high, then the brain may “shut down”. This decreased
mental stamina creates a lack of initiative, and subsequently leads
to the least possible effort being made. Participants also talked
about the difficulty of managing the same workload as before.

A participant in a managerial position described the following:

“I feel more lacking in initiative and flatter in attitude. Before
COVID I was also better at managing stress”.
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Reduced cognitive ability was often reported. This experience
was described in the category reduced cognitive ability and
implied deficits in attention, working memory and speed of
difficult and the
concentrate was short-lived. Many participants experienced

processing. Multitasking was ability to
forgetfulness and were told that they needed reminders, which
was embarrassing. Difficulties in coping with reduced cognitive
abilities became more evident for participants with managerial
positions as it meant difficulties in making decisions and
remembering and retaining different cognitive processes and
information in memory. A county council employee, described:

“I am hindered by having to read difficult texts, make
decisions. I don’t have the energy, and I find it hard to think
about keeping all the parts together at the required pace

when my energy is so limited. Embarrassing.”

Participants frequently had difficulties attending meetings with
several other persons and were unable to take notes or draw
conclusions. These participants often needed to rely on support
from others. They reported being easily distracted and unable to
sit in an activity-based office or the same room as many other
persons. Generally reduced ability made leading positions too
demanding and hindered the ability to converse with clients,
which required flexibility and memory.

Many participants also found it more difficult to cope with
stress and to understand and act in stressful situations, they
showed an increased sensitivity to stress.

“I cannot work at all. I am far from being able to cope with
mine tasks mainly due to lack of energy and both physical
and cognitive dysfunktions. At the time of my illness,
I worked as a social worker with family home placements.
Now I am too impaired and have too much fatigue and
weakness. Also difficult with cognitive flexibility, I can’t cope

physically either. Can’t hold conversations or sort out what is

said and compile it.”

In many cases the participants who returned to work to some
degree had an understanding and supportive management,
allowing different kinds of adaptations. By contrast, some of the
subjects reported
management, as obstacles for their RTW. Unrealistic demands

lack of understanding and supportive
and lack of understanding by supervisors made their jobs too
burdensome. When the requirements were too high compared to
their level of ability it could result in new sick leave.

A participant who has an office job in a car factory describes:

“It works with full time job because it has been possible to
work from home. I would never have managed to go to work
5 days a week. It is very important that the boss is
understanding, otherwise it would not have been possible.
Just driving a car is an effort. I can’t handle stress and

pressure like before.”
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Discussion

The study showed that still after 12 months many subjects with
post-COVID condition were unable to RTW full-time, without
accommodations, because of persistent symptoms, such as fatigue
and cognitive dysfunction. RTW did not differ significantly by
occupation, but such probability was higher in men, especially if
they had contracted COVID-19 infection in the second wave. No
statistically significant differences were found between HC and
PC group in the levels of RTW. However, looking at RTW for
the different sexes showed that several times more women were
unable to work at all and in need of adaptations to be able to
work 100% at one year than men, and the proportion of women
in the PC group were 2/3 compared to 1/3 in the HC.

The overall findings of our study are in line with other studies
(22). Large studies have shown that 1%-2% of all patients infected
with COVID-19 have long-term persistent symptoms (5, 23), with
most cases of post-COVID condition being of working age (23).
Although the highest overall cumulative incidence has been
observed in patients with severe onset of the COVID-19
diagnosed with post-COVID
condition had not been hospitalized (5). Common persistent

infection, most individuals
symptoms include fatigue, shortness of breath and cognitive
dysfunction, which generally have a significant impact on
everyday functioning. Symptoms may arise following initial
recovery from an acute COVID-19 episode or persist from the
initial illness and may also fluctuate or relapse over time (23).
Long after onset of the COVID-19 infection, a substantial
number of both hospitalised and non-hospitalised individuals
have been unable to RTW (9, 24), a finding confirmed in the
present study. Fatigue and cognitive dysfunction greatly affect the
ability to work, with recovery from these symptoms being slow,
as shown by minimal change between 3 and 12 months reported
from the main study (8). Similarly slow increases in ability to
work between 6 and 12 months have been reported, resulting in
restricted work performance (9, 25, 26).

There are conflicting evidence regarding the association of
acute severity and outcome. Some studies finds this association
(13, 22) while others finds that RTW has not been associated
with the initial severity of COVID-19 infection, demographic
characteristics, lifestyle factors or performance on functional
testing (9, 27). Another study of the patients assessed in the
present study found that results on cognitive function tests were
lower in the HC than in the PC group, whereas cognitive
function had a greater impact on daily activities in the PC group.
Persistent fatigue and cognitive dysfunction 1-year post-COVID
had a great impact on daily activities (8). Moreover, a qualitative
study reported that fatigue, cognitive dysfunction, respiratory
symptoms and pain have a major impact on daily life and on
professional or educational activities. Because these symptoms
were unpredictable, cyclical and fluctuated over time, it was
difficult to plan for RTW (28). Fatigue was found to be the
strongest predictor of functional impairment after COVID-19,
followed by depression and cognitive dysfunction (18). Interviews
of subjects in the present study found that lack of energy,
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decreased mental stamina and reduced cognitive ability were major
obstacles to functional ability and RTW.

Although initial COVID severity was not associated with RTW,
other factors may explain some of the difficulties of RTW (27). The
UK Military evaluated the ability of subjects with ongoing
symptomatic or initially severe COVID-19 to return to full duty.
Participants were categorised as fully deployable or medically
downgraded, and factors associated with sustained long-term
medical downgrading at 12 and 18 months were evaluated.
Factors associated with medical downgrading 1 year after onset
of COVID-19 infection included cognitive dysfunction, mental
health symptoms, shortness of breath, fatigue and impaired
cardiopulmonary function (in 51% of individuals). At 18 months,
cognitive dysfunction, mental health and reduction in maximal
aerobic capacity continued to be associated with inability to
RTW in the 31% of individuals who remained occupationally
restricted (27). A survey of over 3,000 subjects found cognitive
dysfunction in 55% at 7 months, with 86% of working
respondents experiencing reduced working ability. Combinations
of neurological/cognitive and systemic symptoms showed the
longest persistence (29). There is a heterogeneity in the reported
proportions with persistent cognitive dysfunction that to some
extent may be contributed to the instruments used and their
sensitivity to detect dysfunction. As we point out in an earlier
article (8) a reason for the conflicting results regarding cognitive
function may be due to the use of crude screening instruments
that do not capture more subtle impairments in a group of
highly educated people with high demands on cognitive
functioning in their work.

Although RTW 7 months after hospital discharge after
COVID-19 infection may be common, these individuals may not
have recovered completely, with work limiting participation in
hobbies and physical activities due to fatigue and restricted
participation (30). Due to persistent functional limitations after a
COVID infection, adaptations are frequently required to allow
people to resume work (17, 22, 28, 32-33). Interviews of subjects
in the present study showed that many of those working full-
time did so in an adapted way, such as working from home,
performing only certain tasks, having more breaks, performing
more slowly, and requiring flexibility in time and work content.
The qualitative analyze also showed that some job roles were
difficult to manage given the difficulties involved. This was the
case, for example, for managerial roles and roles involving a lot
of customer contact. Although RTW did not differ significantly
in the PC and HC groups, the percentage requiring of
adaptations was higher in the PC group. Logistic regression
analysis found that group and type of work were unrelated to
RTW, although blue collar work tended to have a negative
impact on RTW. Both the percentage of subjects performing blue
collar work and the existence of physical symptoms were higher
in the HC group. One possible explanation for the result that
type of work was not related to RTW could be the uneven
distribution in the different work areas with very few of the
participants working in the service sector and the majority
having a white-collar work.
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Logistic regression analyses in the present study also found that
male sex and infection during the second wave of the pandemic
were associated with a higher likelihood of RTW. This result
could suggest a different pathogenicity in relation to its
chronification between the different waves, a result that is
supported, despite the small sample size of our study, by the
results of the Center of Occupational and Environmental
Medicine of Stockholm (COEMS). The COEMS found the risk of
later RTW being twice as high in those infected during the first
than during the second wave of the pandemic and 10% higher in
women than in men (33). The present study found that,
compared with onset during the first wave, onset during the
third wave did not affect RTW, which may have been due to the
low number of patients in the study infected during the third
wave and the large 95% confidence interval in this group. The
percentages of men and participants with onset during the
second wave were significantly higher in the HC than in PC
group, suggesting that male sex and onset during the second
wave may be predictors of RTW mainly in the HC group. RTW,
however, did not differ significantly in these two groups,
although the percentage of HC, but not PC, subjects who
attained RTW increased significantly from 3 to 12 months. In
addition, the proportion of subjects fully able to work was higher
in the HC group, while the proportion of subjects fully able to
work with adaptations only was higher in the PC group. This
could suggest that the HC with predominantly men with
respiratory problems at 3 months still were highly affected but
that the recovery from this was relatively good. Possibly this can
also explain the fact that the PC group described significantly
more barriers to daily activity due to cognitive dysfunction than
HC and the cognitive dysfunctions have been shown to be one of
the most persistent limitations (9).

Similar to the present study, the COEMS reported that type of
work, demands at work and duration of sick leave were unrelated
to RTW, although individuals in an administrative profession
tended to have more sick days (34). Most of the subjects in the
present study performed white collar work, with many of those
working full-time requiring adaptations, indicating remaining
difficulties. The ability to make adaptations may differ by types
of work, making it more difficult to compare RTW in subjects
performing different types of work.

The RTW process may be difficult, with many patients
experiencing several relapses and several attempts to RTW (17).
The slow and lengthy process of RTW may be due to the
episodic nature of the condition (31) and the persistence of
symptoms arising after attempts to work. The main obstacles to
RTW include interactions between symptoms and jobs, lack of
control over job pressures, inappropriate management policies
regarding absence for sickness, and lack of COVID-aware
cultures (17). RTW may be facilitated by communications,
support and work adjustments (22, 32, 34). Adaptations can
include work-from-home accommodations, allowing employed
individuals to conserve energy, elevate their legs and pace in
ways not feasible when physically present in an office.
(31), self-
management support, modified work and graded return planning

Understanding by management and colleagues
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are important in promoting RTW (17). The recognition that long
COVID is an occupational disease, following acute COVID-19,
would provide better social protection (28) and support RTW.

As described in a recent meta-analysis (35), long haulers
following viral illnesses are not specific to COVID-19. Symptoms
like PCC have been described following past influenza pandemics
since the late 19th century and similarities between PCC and
myalgic encephalomyelitis/chronic fatigue syndrome have been
well described. However, although similarities to other syndromes
the PCC includes specific types of sequelae that are less common
in other viral diseases (14). There are studies on post-viral and
post-COVID-19 syndrome trials regarding treatment but more
knowledge on how to design treatment and rehabilitation services
are needed. There is also a need for more detailed and longer
follow-up of cognitive dysfunction and fatigue and its impact on
the ability to resume everyday activities and return to work. In
addition, the literature show that women have the highest
prevalence of long-term sick-leave among the working population
in Sweden (36, 37) and disability pension has also been found to
be greater for female workers in Sweden and other Scandinavian
countries (38). People with recurrent COVID-19 sick leave were
found to be significantly older and more often women than people
with shorter period(s) of sick leave (<35 days) (39) why it will be
important with further research on gender differences.

Limitations and strengths

One limitation of this study was that the two groups were not
completely comparable, as they differed in assessment times and
circumstances for inclusion. The PC group was recruited from a
selected group of patients who had consulted a primary care facility
due to persisting problems after COVID-19 infection, whereas the
HC group consisted of all patients with COVID-19 infection at the
hospital. The results, however, were not affected by time of
inclusion, as results were similar in the PC and HC group, and not
in favor of PC despite the longer time for recovery. As sex showed
differences in RTW it could be seen as a limitation that the groups
differed in the proportions of men and women. However, as this
was an explorative study this could also be seen as a strength that
there were indications of sex differences in how they were affected.
The comparisons provided insight into differences in symptoms
and obstacles in patients with severe and milder acute illness, which
in both groups persisted and limited RTW. Information regarding
rehabilitation provision during the year after onset was not
collected which
interventions other than hospitalization are offered in primary care

also is a limitation. However, rehabilitation
at the request of the patient and thus provided the same conditions
in both groups. Another limitation was the small numbers of
participants infected during the third wave of the pandemic and in
service jobs, which may have affected the association of RTW with
pandemic wave and type of work. Logistic regression analysis,
showed differences in RTW between the first and second waves, in
agreement with previous findings (33).

The proportion of subjects not working at 12 months was
highest in those performing service jobs, suggesting that the
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inclusion of more participants in service jobs may have resulted
in an association between service jobs and RTW. The inclusion
criteria regarding the Swedish language may have influenced the
number in service jobs, as many of the patients admitted to
hospital early in the pandemic were bus and taxi drivers,
occupations common among immigrants, who may have been
excluded due to language difficulties. Physical work tended to be
a negative predictor of RTW, with the highest percentage of
subjects in the HC group performing physical work. For
example, another study found greater limitations for work and
everyday life in COVID patients experiencing cardiopulmonary
symptoms (40). Evaluation of a larger sample especially from the
HC group may have shown different results, as the percentages
reporting respiratory problems and physical limitations were
higher in the HC than in the PC group. Overall, the study would
have benefited from a larger sample that maybe could have
detected more aspects explaining RTW. Since the participants in
the present study were included from a main study with an older
population, especially in the HC, the number of participants of
working age were limited.

A more detailed grouping of occupations may also have provided
greater insights that could help in vocational rehabilitation. Finally,
the interviews focused on activity and the main restrictions in daily
activities, with most questions addressing the most prominent
symptoms, such as fatigue and cognitive symptoms. The results of
this study may have been enhanced by detailed questions about
oxygenation and autonomic problems, which are major limitations
for many subjects and could affect RTW. Nevertheless, one strength
of this study was the qualitative input from the interviews that
could help explain the low rates of RTW. This study also provides
understanding of the need for long-term rehabilitation and support
for RTW after a COVID-19 infection.

Conclusion

The study showed that RTW may be limited after COVID-19
infection, regardless of its initial severity. Gender differences were
present and shown in the study with women being 3.5 times
more likely than men to remain unable to work one year after
being diagnosed with persistent covid. The obstacles for RTW
were persistent symptoms such as fatigue, cognitive dysfunction
and breathlessness with consequences as lack of energy,
decreased physical capability, decreased mental stamina, reduced
cognitive ability, increased sensitivity to stress and general
reduced capacity. However, the support from employers and the
environment also has an impact on the RTW. If necessary,
appropriate rehabilitation measures should be offered and
adaptations of work content and the organization of the work at
the workplace are of great importance. Future research should
focus on finding explanations for why women are so highly
affected by PCC. Furthermore, in-depth knowledge should be
developed about which cognitive functions are particularly
vulnerable when falling ill with COVID-19 in order to be able to
offer appropriate strategies that can improve the conditions for
returning to work.

frontiersin.org


https://doi.org/10.3389/fresc.2025.1628490
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/

Ohlén et al.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Swedish
Ethical Review Authority (Dnr: 2020-03222, 2021-03824) and
complied with the Declaration of Helsinki. The studies were
accordance with the local

conducted in legislation and

institutional requirements. The participants provided their

written informed consent to participate in this study.

Author contributions

HO: Writing - review & editing, Writing - original draft,
Formal analysis. IS: Methodology, Investigation, Writing - review
& editing, Formal analysis, Writing - original draft. MG: Data
curation, Writing - review & editing. SJ: Writing - review &
editing. AB: Project administration, Data curation, Formal
Methodology,
Conceptualization, Investigation, Writing - review & editing,

analysis, Supervision, Visualization,

Funding acquisition, Resources, Writing — original draft.

Funding

The author(s) declare that financial support was received for
the research and/or publication of this article. This study was
funded by regional research funding grants for the region of
Viastra Gotaland (VGFOUREG-969261, VGFOUREG-982285)
and the local R&D council in Gothenburg and southern

Bohusldn (VGFOUGSB-976990).

Acknowledgments

We would like to thank the OTs at SU (Ostra, Mdolndal,
Hogsbo and Sahlgrenska hospitals) for their contributions to the
study and data collection. We would also like to thank the OTs

References

1. Chen C, Haupert SR, Zimmermann L, Shi X, Fritsche LG, Mukherjee B. Global
prevalence of post-coronavirus disease 2019 (COVID-19) condition or long COVID: a
meta-analysis and systematic review. J Infect Dis. (2022) 226(9):1593-607. doi: 10.
1093/infdis/jiac136

2. Steinmetz A, Gross S, Lehnert K, Liicker P, Friedrich N, Nauck M, et al.
Longitudinal clinical features of post-COVID-19 patients-symptoms, fatigue and
physical function at 3- and 6-month follow-up. J Clin Med. (2023) 12(12):3966.
doi: 10.3390/jcm12123966

3. Soriano JB, Murthy S, Marshall JC, Relan P, Diaz JV. A clinical case definition of

post-COVID-19 condition by a delphi consensus. Lancet Infect Dis. (2022) 22(4):
e102-e7. doi: 10.1016/s1473-3099(21)00703-9

Frontiers in Rehabilitation Sciences

10.3389/fresc.2025.1628490

at PC rehabilitation clinics in the Gothenburg area, Sivedalen
and Molndal, who helped recruit patients and collect data.
A special
occupational therapy and physiotherapy at the hospitals and in
PC who offered support for the study. We would also like to
thank the patients in the study for their participation.

thank you also goes to the management in

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

The reviewer JL has declared a shared affiliation with the
authors to the handling editor at the time of review.

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure
accuracy, including review by the authors wherever possible. If
you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fresc.2025.
1628490/full#supplementary-material

4. Villar JC, Gumisiriza N, Abreu LG, Maude RJ, Colebunders R. Defining post-
COVID condition. Lancet Infect Dis. (2022) 22(3):316-7. doi: 10.1016/S1473-3099(22)
00060-3

5. Bygdell M, Leach S, Lundberg L, Gyll D, Martikainen ], Santosa A, et al.
A comprehensive  characterization of patients diagnosed ~with  post-
COVID-19 condition in Sweden 16 months after the introduction of the
international classification of diseases tenth revision diagnosis code (U09.9): a
population-based cohort study. Int J Infect Dis. (2023) 126:104-13. doi: 10.1016/j.
ijid.2022.11.021

6. WHO. Tracking SARS-CoV-2 Variants. Geneva: World Health Organisation (2025).
Available online at: https://www.who.int/activities/tracking-SARS-CoV-2-variants

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fresc.2025.1628490/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fresc.2025.1628490/full#supplementary-material
https://doi.org/10.1093/infdis/jiac136
https://doi.org/10.1093/infdis/jiac136
https://doi.org/10.3390/jcm12123966
https://doi.org/10.1016/s1473-3099(21)00703-9
https://doi.org/10.1016/S1473-3099(22)00060-3
https://doi.org/10.1016/S1473-3099(22)00060-3
https://doi.org/10.1016/j.ijid.2022.11.021
https://doi.org/10.1016/j.ijid.2022.11.021
https://www.who.int/activities/tracking-SARS-CoV-2-variants
https://doi.org/10.3389/fresc.2025.1628490
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/

Ohlén et al.

7. Han Q, Zheng B, Daines L, Sheikh A. Long-Term sequelae of COVID-19: a
systematic review and meta-analysis of one-year follow-up studies on post-COVID
symptoms. Pathogens (Basel. (2022) 11(2):269. doi: 10.3390/pathogens11020269

8. Bjérkdahl A, Gustafsson M, Ohlén H, Jarl S, Santos Tavares Silva I. Exploring the
impact of cognitive dysfunction, fatigue, and shortness of breath on activities of daily
life after COVID-19 infection, until 1-year follow-up. J Rehabil Med. (2024) 56:
jrm35403. doi: 10.2340/jrm.v56.35403

9. Wahlgren C, Forsberg G, Divanoglou A, Ostholm Balkhed A, Niward K, Berg S,
et al. Two-year follow-up of patients with post-COVID-19 condition in Sweden: a
prospective cohort study. Lancet Reg Health Eur. (2023) 28:100595. doi: 10.1016/j.
lanepe.2023.100595

10. Augustin M, Schommers P, Stecher M, Dewald F, Gieselmann L, Gruell H, et al.
Post-COVID syndrome in non-hospitalised patients with COVID-19: a longitudinal
prospective cohort study. Lancet Reg Health Eur. (2021) 6:100122. doi: 10.1016/j.
lanepe.2021.100122

11. Whitaker M, Elliott J, Chadeau-Hyam M, Riley S, Darzi A, Cooke G, et al.
Persistent COVID-19 symptoms in a community study of 606,434 people in
England. Nat Commun. (2022) 13(1):1957. doi: 10.1038/s41467-022-29521-z

12. Santoro A, Bai F, Greco MF, Rovito R, Sala M, Borghi L, et al. Short and long-
term trajectories of the post COVID-19 condition: results from the EuCARE
POSTCOVID study. BMC Infect Dis. (2025) 25(1):625. doi: 10.1186/s12879-025-
10805-w

13. Bernas SN, Baldauf H, Real R, Sauter ], Markert J, Trost S, et al. Post-COVID-19
condition in the German working population: a cross-sectional study of 200,000
registered stem cell donors. ] Intern Med. (2023) 293(3):354-70. doi: 10.1111/joim.
13587

14. Daugherty SE, Guo Y, Heath K, Dasmarifias MC, Jubilo KG, Samranvedhya J,
et al. Risk of clinical sequelae after the acute phase of SARS-CoV-2 infection:
retrospective cohort study. Br Med J. (2021) 373:n1098. doi: 10.1136/bm;j.n1098

15. Kokolevich ZM, Crowe M, Mendez D, Biros E, Reznik JE. Most common long
COVID physical symptoms in working age adults who experienced mild COVID-19
infection: a scoping review. Healthcare (Basel. (2022) 10(12):2577. doi: 10.3390/
healthcare10122577

16. Sansone D, Tassinari A, Valentinotti R, Kontogiannis D, Ronchese F, Centonze
S, et al. Persistence of symptoms 15 months since COVID-19 diagnosis: prevalence,
risk factors and residual work ability. Life (Basel. Switzerland. (2022) 13(1):97.
doi: 10.3390/1ife13010097

17. Lunt J, Hemming S, Burton K, Elander J, Baraniak A. What workers can tell US
about post-COVID workability. Occup Med. (2024) 74(1):15-23. doi: 10.1093/
occmed/kqac086

18. Walker S, Goodfellow H, Pookarnjanamorakot P, Murray E, Bindman J,
Blandford A, et al. Impact of fatigue as the primary determinant of functional
limitations among patients with post-COVID-19 syndrome: a cross-sectional
observational study. BMJ open. (2023) 13(6):¢069217. doi: 10.1136/bmjopen-2022-
069217

19. Swedish Work Environment Authority. The employer’s obligations according to
the Work Environment Act (AML). (2025). Available online at: https://www.av.se/en/
work-environment-work-and-inspections/the-employers-responsibility-for-the-work-
environment2/ (Accessed October 23, 2024).

20. Fetters MD, Curry LA, Creswell JW. Achieving integration in mixed methods
designs-principles and practices. Health Serv Res. (2013) 48(6 Pt 2):2134-56.
doi: 10.1111/1475-6773.12117

21. Graneheim UH, Lundman B. Qualitative content analysis in nursing research:
concepts, procedures and measures to achieve trustworthiness. Nurse Educ Today.
(2004) 24(2):105-12. doi: 10.1016/j.nedt.2003.10.001

22. Ottiger M, Poppele I, Sperling N, Schlesinger T, Miiller K. Work ability and
return-to-work of patients with post-COVID-19: a systematic review and meta-
analysis. BMC Public Health. (2024) 24(1):1811. doi: 10.1186/s12889-024-19328-6

23. Descatha AMDP, Evanoff BAMDMPH, Fadel MMDM. Post-COVID condition
or “long COVID”, return-to work, and occupational health research. Scand ] Work
Environ Health. (2023) 49(3):165-9. doi: 10.5271/sjweh.4088

Frontiers in Rehabilitation Sciences

14

10.3389/fresc.2025.1628490

24. Ida FS, Ferreira HP, Vasconcelos AKM, Furtado IAB, Fontenele C, Pereira AC.
Post-COVID-19 syndrome: persistent symptoms, functional impact, quality of life,
return to work, and indirect costs - a prospective case study 12 months after
COVID-19 infection. Cad Saude Publica. (2024) 40(2):e00022623. doi: 10.1590/
0102-311xpt026623

25. Lemhéofer C, Sturm C, Loudovici-Krug D, Guntenbrunner C, Billow M, Reuken
P, et al. Quality of life and ability to work of patients with post-COVID syndrome in
relation to the number of existing symptoms and the duration since infection up to 12
months: a cross-sectional study. Qual Life Res. (2023) 32(7):1991-2002. doi: 10.1007/
511136-023-03369-2

26. Huang L, Li X, Gu X, Zhang H, Ren L, Guo L, et al. Health outcomes in people 2
years after surviving hospitalisation with COVID-19: a longitudinal cohort study.
Lancet Respir Med. (2022) 10(9):863-76. doi: 10.1016/s2213-2600(22)00126-6

27. O’Sullivan O, Houston A, Ladlow P, Barker-Davies RM, Chamley R, Bennett AN,
et al. Factors influencing medium- and long-term occupational impact following
COVID-19. Occup Med (Lond. (2024) 74(1):53-62. doi: 10.1093/occmed/kqad041

28. Kohn L, Dauvrin M, Detollenaere J, Primus-de Jong C, Maertens de Noordhout
C, Castanares-Zapatero D, et al. Long COVID and return to work: a qualitative study.
Occup Med (Lond. (2024) 74(1):29-36. doi: 10.1093/occmed/kqac119

29. Davis HE, Assaf GS, McCorkell L, Wei H, Low R], Re'em Y, et al. Characterizing
long COVID in an international cohort: 7 months of symptoms and their impact.
EClinicalMedicine. (2021) 38:101019. doi: 10.1016/j.eclinm.2021.101019

30. Hiirlimann O, Decavel P, Annoni J-M, Mancinetti M. Return to work after
hospitalisation for COVID-19 infection. Eur J Intern Med. (2022) 97:110-2. doi: 10.
1016/j.¢jim.2022.01.010

31. Stelson EA, Dash D, McCorkell L, Wilson C, Assaf G, Re'em Y, et al. Return-to-
work with long COVID: an episodic disability and total worker health® analysis. Soc
Sci Med. (2023) 338:116336. doi: 10.1016/j.socscimed.2023.116336

32. DeMars J, Durand-Moreau Q, Branton E, Nowrouzi-Kia B, Gross DP,, on behalf
of participants of the Canadian Symposium on Long CRtWS. Improving occupational
rehabilitation for people living with long COVID. J Occup Rehabil. (2025) 35(1):1-3.
doi: 10.1007/5s10926-024-10267-y

33. Anveden Berglind I AM, Albin M, Bodin T. Atergdng I Arbete Efter Covid-19 -
Si Paverkade Yrke, Krav I Arbetet och Tidpunkt for Sjukskrivning. Stockholm:
Centrum for arbets- och miljomedicin, Region Stockholm (2022). Report No.: 2023:04.

34. Gyllensten K, Holm A, Sandén H. Workplace factors that promote and hinder
work ability and return to work among individuals with long-term effects of COVID-
19: a qualitative study. Work. (2023) 75(4):1101-12. doi: 10.3233/wor-220541

35. Motilal S, Rampersad R, Adams M, Goon Lun S, Ramdhanie A, Ruiz T, et al.
Randomized controlled trials for post-COVID-19 conditions: a systematic review.
Cureus. (2024) 16(8):¢67603. doi: 10.7759/cureus.67603

36. Borg K, Goine H, Soderberg E, Marnetoft SU, Alexanderson K. Comparison of
seven measures of sickness absence based on data from three counties in Sweden.
Work (Reading, Mass). (2006) 26(4):421-8. doi: 10.3233/WOR-2006-00537

37. Love J, Holmgren K, Torén K, Hensing G. Can work ability explain the social
gradient in sickness absence: a study of a general population in Sweden. BMC
Public Health. (2012) 12(1):163. doi: 10.1186/1471-2458-12-163

38. Thorsen SV, Burr H, Diderichsen F, Bjorner JB. A one-item workability measure
mediates work demands, individual resources and health in the prediction of sickness
absence. Int Arch Occup Environ Health. (2013) 86(7):755-66. doi: 10.1007/s00420-
012-0807-z

39. Palstam A, Westerlind E, Stibrant Sunnerhagen K, Persson HC. Recurrent sick
leave after COVID-19: investigating the first wave of the pandemic in a comprehensive
Swedish registry-based study. BMC Public Health. (2021) 21(1):1914. doi: 10.1186/
$12889-021-11918-y

40. Fonseca De Almeida E Val F, Cassia Da Luz Goulart CLG, Jefferson Valente JV,
Anna Gabriela Rezende AGR, Bernardo Maia Da Silva BMS, Alexandre Vilhena Neto
AVN, et al. Daily-life and work activities are more impaired in individuals with long
COVID who present cardiopulmonary symptoms: preliminary results from a cross-
sectional assessment. Eur ] Prev Cardiol. (2024) 31(Supplement_1):497. doi: 10.
1093/eurjpc/zwael75.332

frontiersin.org


https://doi.org/10.3390/pathogens11020269
https://doi.org/10.2340/jrm.v56.35403
https://doi.org/10.1016/j.lanepe.2023.100595
https://doi.org/10.1016/j.lanepe.2023.100595
https://doi.org/10.1016/j.lanepe.2021.100122
https://doi.org/10.1016/j.lanepe.2021.100122
https://doi.org/10.1038/s41467-022-29521-z
https://doi.org/10.1186/s12879-025-10805-w
https://doi.org/10.1186/s12879-025-10805-w
https://doi.org/10.1111/joim.13587
https://doi.org/10.1111/joim.13587
https://doi.org/10.1136/bmj.n1098
https://doi.org/10.3390/healthcare10122577
https://doi.org/10.3390/healthcare10122577
https://doi.org/10.3390/life13010097
https://doi.org/10.1093/occmed/kqac086
https://doi.org/10.1093/occmed/kqac086
https://doi.org/10.1136/bmjopen-2022-069217
https://doi.org/10.1136/bmjopen-2022-069217
https://www.av.se/en/work-environment-work-and-inspections/the-employers-responsibility-for-the-work-environment2/
https://www.av.se/en/work-environment-work-and-inspections/the-employers-responsibility-for-the-work-environment2/
https://www.av.se/en/work-environment-work-and-inspections/the-employers-responsibility-for-the-work-environment2/
https://doi.org/10.1111/1475-6773.12117
https://doi.org/10.1016/j.nedt.2003.10.001
https://doi.org/10.1186/s12889-024-19328-6
https://doi.org/10.5271/sjweh.4088
https://doi.org/10.1590/0102-311xpt026623
https://doi.org/10.1590/0102-311xpt026623
https://doi.org/10.1007/s11136-023-03369-2
https://doi.org/10.1007/s11136-023-03369-2
https://doi.org/10.1016/s2213-2600(22)00126-6
https://doi.org/10.1093/occmed/kqad041
https://doi.org/10.1093/occmed/kqac119
https://doi.org/10.1016/j.eclinm.2021.101019
https://doi.org/10.1016/j.ejim.2022.01.010
https://doi.org/10.1016/j.ejim.2022.01.010
https://doi.org/10.1016/j.socscimed.2023.116336
https://doi.org/10.1007/s10926-024-10267-y
https://doi.org/10.3233/wor-220541
https://doi.org/10.7759/cureus.67603
https://doi.org/10.3233/WOR-2006-00537
https://doi.org/10.1186/1471-2458-12-163
https://doi.org/10.1007/s00420-012-0807-z
https://doi.org/10.1007/s00420-012-0807-z
https://doi.org/10.1186/s12889-021-11918-y
https://doi.org/10.1186/s12889-021-11918-y
https://doi.org/10.1093/eurjpc/zwae175.332
https://doi.org/10.1093/eurjpc/zwae175.332
https://doi.org/10.3389/fresc.2025.1628490
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/

	Persistent obstacles for return to work after COVID-19 infection – an explorative follow-up study in Sweden
	Introduction
	Aim

	Materials and methods
	Sample
	Data collection
	Main study
	Data regarding work in the present study

	Previously analyzed data from the same data collection in the main study
	Analysis in the present study
	Descriptive analyses
	Comparisons and regressions
	Qualitative content analysis


	Results
	Patient demographic and clinical characteristics
	Between differences of RTW in HC and PC
	Within group changes of RTW from 3 to 12 months
	Aspects of RTW
	Factors associated with RTW
	Obstacles to working and underlying impairments and conditions after COVID

	Discussion
	Limitations and strengths

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


