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SELF-REPORTED FATIGUE IN PEOPLE WITH POST-COVID-19: IMPACT ON
FUNCTIONING IN DAILY LIFE, AND ASSOCIATED FACTORS - A CROSS-SECTIONAL
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Objective: To assess (i) the impact of self-reported
fatigue on functioning in daily life, and (ii) the asso-
ciation with sociodemographics, physical capacity,
and work ability among people with post-COVID-19.
Design: A cross-sectional study.

Subjects: Adults reporting post-COVID-19 symp-
toms for at least 2 months.

Methods: Participants were recruited through social
media and responded to an online survey between
October 2021 and February 2022 regarding socio-
demographics, COVID-19 symptoms, comorbidities,
physical and mental fatigue, aerobic capacity, and
work ability. Descriptive statistics and logistic reg-
ression analyses were used.

Results: A total of 614 participants (88% women,
mean age 47 years, on average 13 months of symp-
toms) were included. A majority (=84%) reported
both physical fatigue and mental fatigue, accor-
ding to the Fatigue Severity Scale and Mental Fati-
gue Scale. The fatigue impacted motivation, phy-
sical functioning, work, family, or social life, and
increased sensitivity to stress and concentration
difficulties. Among the factors, work ability had the
strongest association with both physical fatigue
and mental fatigue; odds ratio: 0.650 and 0.473,
p<0.001, respectively.

Conclusion: This study found that self-reported fati-
gue is common among people with post-COVID-19,
and negatively impacts functioning in daily life. To
achieve a sustainable life and work situation, sup-
port and targeted rehabilitation interventions may
be important.
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o far, around 772 million people worldwide have
been infected by COVID-19 (1) and the virus still

/LAY ABSTRACT )

Despite self-reported fatigue being common following
post-COVID-19, there is limited knowledge of how it
impacts functioning on daily life, and which factors are
related to fatigue. In this study, 614 adults who had
experienced post-COVID-19 symptoms for at least 2
months responded to an online survey with questions
on sociodemographic factors, COVID-19 symptoms,
comorbidities, fatigue, physical fitness, and work abili-
ty. We found that a majority (=84%) of the participants
perceived both physical fatigue and mental fatigue.
Reduced motivation, impact on physical functioning,
work, family, or social life were commonly reported,
but also increased sensitivity to stress, problems with
mental fatiguability, and concentration. Work ability
was the factor most strongly related to both physical
fatigue and mental fatigue. To achieve a sustainable
daily life and work situation, support and targeted
\interventions to these people may be important. Y,

continues to infect people. Most persons fully recover
from COVID-19, but between 7% and 32% experience
mid- to long-term symptoms that can fluctuate over
time, the so-called post-COVID-19 condition (1-3).
The condition occurs in people who have been both
non-hospitalized and hospitalized during the acute
COVID-19 infection but seems to be more common
among intensive care unit treated individuals (3). The
post-COVID-19 condition is defined as symptoms that
have lasted for at least 2 months following a history
of probable or confirmed SARS-CoV-2 infection, that
cannot be explained by any other diagnosis (4). The
mechanisms behind the condition are not fully under-
stood but might be explained by dysregulation of the
immune and autonomic nervous systems, and by viral
and inflammatory persistence (5, 6). In recent years
the virus has changed and become milder, and vacci-
nations have also reduced the development of severe
post-COVID-19 (7). Nevertheless, the condition may
lead to a variety of symptoms, such as muscle weak-
ness, chest pain, difficulties with breathing, anosmia/
ageusia, fever, tachycardia, gastrointestinal disorders,
cognitive dysfunction, headache, and fatigue (8—10).
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The symptoms can be disabling and persist for months
or years (11, 12).

One of the most disabling symptoms following post-
COVID-19 is fatigue (8, 9, 13). Fatigue is often defined
as “a subjective lack of physical or mental energy (or
both) that is perceived by the individual to interfere
with usual or desired activities” (14). Some studies
have shown that post-COVID-19 fatigue is particularly
common in younger persons (<60 years) and in non-
hospitalized persons (11, 15), whereas other studies
(13, 16) have reported that old age, female sex, disease
severity in the acute phase of infection, comorbidities,
and prior diagnosis of depression/anxiety are potential
risk factors for fatigue. In our previous study (9) among
766 community-dwelling people with post-COVID-19
symptoms, a majority of the participants perceived
fatigue. We also found that fatigue and reduced aerobic
capacity increased the odds of experiencing low life
satisfaction (9). However, although it is well known that
fatigue could be a disabling problem among persons with
post-COVID, few studies have thoroughly investigated
how it impacts functioning in daily life. Also, more
studies are warranted regarding possible factors associ-
ated with post-COVID-19 fatigue. Such knowledge is
important to be able to provide adequate rehabilitation
and to support people to return to sustainable everyday
life and work. Thus, the aim of this study was to assess
(7) the impact of self-reported fatigue on functioning
in daily life, and (i7) the association with sociodemo-
graphics, physical capacity, and work ability among
people with post-COVID-19.

MATERIALS AND METHODS
Study design

This study has a cross-sectional design and is part of a larger
project on long-term consequences after COVID-19 (Life After
Covid, “The LAC project”). Here, only data on self-reported
fatigue and associated factors are presented. When reporting
the data, the STROBE checklist for cross-sectional studies
was followed.

Recruitment of participants

Participants were recruited through an announcement on social
media, posted between 21 October and 13 November 2021.
They were invited to participate in the project if they met the
following criteria: 18 years or older, able to read and understand
Swedish, and having had a suspected or confirmed COVID-19
infection with post-COVID symptoms that had lasted for at
least 2 months. Information concerning the project was spread
via a Facebook page and directed towards people in the 3 most
populated regions of Sweden (i.e., Stockholm, Gothenburg, and
Skane). The link to the project was also posted on Instagram
and Twitter and could be shared with people outside these
areas. Lund University.se hosted the project’s webpage, which
included general information on the project, a participant in-
formation sheet, and a link to the survey. The survey was open
until 12 February 2022.
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Ethics

The study was approved by the Swedish Ethical Review Aut-
hority (Dnr 2020-02776), and the principles of the Declaration
of Helsinki were followed. All participants gave consent to
participate in the study by clicking on a link that directed them
to the online survey.

Data collection

Data collection was performed using REDCap (Research Elec-
tronic Data Capture), which is a secure, web-based application
designed to support data capture for research studies (17, 18).
Questions and questionnaires that were included in the survey
were chosen based on potential symptoms and consequences of
post-COVID-19 (19). Sociodemographic factors were collected
as well as data on fatigue, aerobic capacity, and work ability.

Sociodemographic factors

Sociodemographic data included age, sex, family situation, resi-
dential community characteristics, level of education, provision,
comorbidities, perceived COVID-19 symptoms, and duration
of post-COVID-19.

Questionnaires to assess self-reported fatigue, aerobic capacity
and work ability

The Fatigue Severity Scale (FSS) was used to assess physical
fatigue and lack of energy (20). It consists of 9 statements re-
garding perceived impact of fatigue on daily life, with response
options ranging from 1 (strongly disagree) to 7 (strongly agree).
The total score of the FSS ranges from 1 to 7 (mean of the 9
statements), where a higher score indicates greater severity. FSS
has demonstrated adequate validity and reliability in people with
various diagnoses (14, 21, 22).

The Mental Fatigue Scale (MFS) (23, 24) was used to assess
mental fatigue, which often is characterized by difficulties in
performing mentally strenuous tasks for more than short periods,
irritability, sensitivity to stress, concentration difficulties, and
emotional instability. It includes 15 items with response options
ranging from 0 (normal function) to 3 (maximal symptoms).
The total score is calculated as the sum of items 1-14, and
item 15 provides additional information on daytime variation
of symptoms (25). The MFS has been developed to capture
mental fatigue for persons with various conditions (25) and has
demonstrated high internal consistency (23).

The Rating of Perceived Capacity (RPC) scale (26) was
used to assess perceived aerobic capacity. The scale has been
shown to be a valid tool to estimate aerobic capacity (26, 27).
It is based on metabolic equivalents (METs) that are linked to
physical activities on a progressive scale. The most strenuous
activity that can be sustained for at least 30 min was rated from
1 (sit) to 20 (elite aerobic training).

The Work Ability Score (WAS) (28) was used to assess
participants’ work ability, which is shown to be a valid and
reliable question (28, 29). The WAS is based on the perceived
current work ability in relation to lifetime best and ranges from
0to 10 (29).

Statistical analyses

The statistical analyses were performed with SPSS (Statistical
Package for the Social Sciences, version 28.0, IBM Corp, Ar-
monk, NY, USA). Descriptive statistics such as means (standard
deviations [SD] and range), frequencies and/or medians (inter-
quartile ranges [IQR]) were used to characterize the participants’
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demographics, clinical characteristics, self-reported fatigue,
aerobic capacity, and work ability. To promote meaningful inter-
pretation of the fatigue data, item scores for FSS and MFS were
categorized into 2 and 3 severity levels, respectively (22). For
the FSS, item scores between 1 and 3 represented no or minor
problems, whereas scores >4 represented moderate to severe
problems. For the MFS, item scores 0—0.5 were categorized as
normal function, 1-1.5 as a problem, and 2—3 as pronounced to
maximal symptoms. The proportion of participants with fatigue
was determined by the recommended cut-off levels for FSS total
score (i.e., >4) (14) and for MFS total score (i.e., >10.5) (23).

To investigate factors associated with self-reported fatigue, 2
logistic regression models were built. FSS (i.e., physical fatigue)
was the dependent variable in 1 of the models, whereas MFS
(i.e., mental fatigue) was the dependent variable in the other
(dichotomized according to the cut-off levels). The following
independent variables were added in the regression building: age
(years), sex (man vs woman), family situation (single vs married/
partner), educational level (lower vs higher education), comorbi-
dities (no vs yes), time with post-COVID-19 symptoms (months),
aerobic capacity (RPC score), and work ability (WAS score).

The multivariable regression model was built with a gene-
rous inclusion criterion (p<0.20) so that no potential variable
was excluded in the initial stages. First, the associations with
physical or mental fatigue were analysed for 1 variable at the
time. The odds ratio (OR) with 95% confidence interval (CI),
the explanatory value (Nagelkerke R?) and p-value were cal-
culated. Second, the variable with the lowest p-value (if <0.20)
from the univariable analysis was included in the multivariable
model building. Thereafter the other variables were tentatively
added, 1 at a time, and the model with 2 independent variables
(»<0.20) that had the highest explanatory value was kept. The
remaining factors were then added again, 1 at a time, so that,
in each step, 1 more variable was added to the model as long as
the p-value of included variables was <0.20. In the final model,
only significant variables (p <0.05) are presented.

RESULTS
Participants

A majority of the participants developed their acute
COVID-19 infection during the second wave (autumn
and winter 2020-2021) and most of them (85%)
had not been in need of hospital care. In Table I, the
characteristics of the 614 participants are described.
Their mean age was 47 (SD 10) years, a majority were
women (88%), highly educated (72%), and working
(69%). The mean duration of post-COVID-19 was 13
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Table I. Characteristics of the 614 participants
Variable Values

Age; mean (SD, range) 47 (10, 18-77)

Sex (n=611)

Men, % (n) 12 (72)
Women, % (n) 88 (539)
Family situation

Single, % (n) 21 (131)
Married/cohabiting, % 74 (450)

Partner, not cohabiting, % (n) 5(33)
Educational level

Primary or secondary school (8-12 years), % (n) 28 (169)
Higher education (collage/university), % (n) 72 (445)
Provision

Work, % (n) 69 (424)
Student grants, % (n) 3 (16)
Sickness benefit, % (n) 19 (116)
Other sources of income, % (n) 9 (58)
Duration of post COVID-19; mean months (SD, range) 13 (5; 2-25)
Common post COVID-19 symptoms

Fatigue, % (n) 81 (499)
Joint and muscle pain, % (n) 47 (286)
Anosmia/ageusia, % (n) 42 (256)
Dyspnoea, % (n) 40 (243)
Comorbidities; Yes, n (%) 39 (242)
Asthma, % (n) 28 (68)
Hypertension, % (n) 13 (31)
Thyroid dysfunction, % (n) 12 (30)
Allergies, % (n) 12 (30)
Aerobic capacity; mean RPC score (SD, range) 6 (3, 1-20)
Work ability; mean Work Ability Score score (SD, range) 5 (3, 0-10)

SD: standard deviation; RPC: Rating of Perceived Capacity.

(SD 5) months, and common symptoms reported were
fatigue (81%), joint and muscle pain (47%), anosmia/
ageusia (42%), and dyspnoea (40%). Also, 39% stated
some kind of comorbidities such as asthma, hyperten-
sion, reduced thyroid function, and allergies.

Self-reported impact of fatigue on functioning in daily
life

According to FSS, the proportion of participants with
physical fatigue (i.e., a total score >4) was 87%. In Ta-
ble II, score distribution (%) and median (IQR) scores
for each item on the FSS are presented. More than 90%
reported that they were easily fatigued, that their motiva-
tion was lower when fatigued, and that fatigue interfered
with their physical functioning. As many as 83% of the
participants reported that fatigue was among their 3 most
disabling symptoms. Approximately 85% perceived

Table II. Score distribution (%) and median scores for individual items, as well as total score of the Fatigue Severity Scale (FSS) among

the 614 participants

FSS item

Disagreement (1-3) Agreement (4-7) Median score (Q3-Q1)

1. My motivation is lower when I am fatigued (n=612)

2. Exercise brings on my fatigue (n=609)

3. I am easily fatigued (n=610)

4. Fatigue interferes with my physical functioning (n=610)

5. Fatigue causes frequent problems for me (n=610)

6. My fatigue prevents sustained physical functioning (n=607)
7
8
9

. Fatigue interferes with carrying out certain duties and responsibilities (n=609)

. Fatigue is among my three most disabling symptoms (n=613)
. Fatigue interferes with my work, family, or social life (n=610)
Total score (max. 7) (n=614)

8 92 6 (7-5)
26 74 5 (7-3)
8 92 6 (7-5)
10 90 7 (7-5)
14 86 6 (7-4)
14 86 7 (7-5)
14 86 6 (7-5)
17 83 7 (7-5)
13 87 7 (7-5)
6.1 (6.7-4.9)

Note: Items are scored on a 7-graded Likert scale, from 1 “strongly disagree” to 7 “strongly agree”. Response options 1-3 indicate no or minor problem
(disagreement) and 4-7 a moderate to severe problem (agreement). Total score ranges from 1 to 7 (mean of the 9 items’ sum score). Fatigue =total score >4.

J Rehabil Med 56, 2024


http://www.medicaljournals.se/jrm

JRM

JRM

JRM

C. Brog8rdh et al. “"Fatigue after post-COVID-19”  p. 4 of 8

Table III. Score distribution (%) and median scores for individual items, as well as total score of the Mental Fatigue Scale (MFS) among

the 614 participants

Normal function Problem Pronounced to maximal Median score

MFS item (0-0.5) (1-1.5) symptoms (2-3) (Q3-Q1)

1. Fatigue in general (n=614) 10 36 54 2.0 (2.0-1.0)
2. Lack of initiative (n=614) 16 55 29 1.5 (2.0-1.0)
3. Mental fatigability (n=614) 10 23 67 2.0 (2.0-1.5)
4. Mental recovery (n=610) 21 29 50 1.5 (2.5-1.0)
5. Concentration difficulties (n=614) 17 35 48 1.5 (2.0-1.0)
6. Memory problems (n=614) 21 54 25 1.0 (2.0-1.0)
7. Slowness of thinking (n=614) 20 40 40 1.5 (2.0-1.0)
8. Sensitivity to stress (n=614) 15 17 68 2.0 (2.5-1.0)
9. Emotional instability (n=614) 37 45 18 1.0 (1.5-0.0)
10. Irritability (n=613) 36 37 27 1.0 (2.0-0.5)
11. Sensitivity to light (n=613) 38 48 14 1.0 (1.5-0.0)
12. Sensitivity to noise (n=614) 23 53 24 1.0 (1.5-1.0)
13. Decreased sleep (n=613) 37 38 25 1.0 (2.0-0.0)
14. Increased sleep (n=610) 58 20 22 0.5 (1.5-0.0)

Total score (max. 42) (n=614)

18 (22.5-12.5)

Note: Individual items are scored on a 7-graded scale ranging from 0-3 (0-0.5=normal function, 1-1.5=problem, 2-2.5=pronounced symptom, 3 =maximal

symptom). Total score ranges from O to 42. Fatigue = total score > 0.5.

that fatigue interfered with work, family, or social life;
with carrying out certain duties and responsibilities; that
fatigue caused frequent problems; and that it prevented
sustained physical functioning. Although many repor-
ted that exercise brought on their fatigue, 26% did not.
Overall, the median item scores ranged from 5 to 7, and
the median (IQR) FSS total score was 6.1 (6.7—4.9).
According to MFS, the proportion of participants
with mental fatigue (i.e., a total score >10.5) was
84%. In Table III, score distribution (%) and median
(IQR) scores for each item on the MFS are presented.
The most pronounced symptoms that many reported
(54-68%) were sensitivity to stress, mental fatigability,
and fatigue in general. Between 42% and 50% reported
pronounced problems with mental recovery and con-
centration. More than half (53-55%) reported problems
with lack of initiative, memory problems, and sensitivity
to noise. Perceived problems with emotional stability
and sensitivity to light were also common (45—48%),
whereas 58% of the participants did not experience

a need for increased sleep. Overall, the median item
scores ranged between 0.5 and 2.0, and the median
(IQR) total MFS score was 18.0 (22.5-12.5).

Factors associated with self-reported fatigue

For FSS (i.e., scores >4), all the independent variables
fulfilled the criteria (»p<0.20) for being included in the
further multivariable model building (see Table IV).
In the final multivariable model, 5 significant variab-
les remained. Of these, work ability had the highest
explanatory value (Nagelkerke R? 0.277) to physical
fatigue with an OR of 0.650 (95% CI 0.540-5.565,
p<0.001). Aerobic capacity added another 0.050 to the
total model (cumulative Nagelkerke R? value 0.322),
whereas age, sex, and educational level together added
0.03. The total model had a total Nagelkerke R? value
0f 0.353 (p<0.001) (Table IV).

For MFS (i.e., scores >10.5), all independent va-
riables except age and educational level fulfilled the

Table IV. Logistic regression analyses of factors associated with physical fatigue according to the Fatigue Severity Scale (dichotomized

score =4) in 614 persons with post-COVID-19

Univariable regression analysis

Variables p-value Odds ratio (95% CI) Nagelkerke R?
Age (years) 0.147 0.983 (0.960 to 1.006) 0.006
Sex (ref men vs women) <0.001 2.959 (1.657 to 5.283) 0.036
Family situation (ref married/partner vs single) 0.017 2.414 (1.173 to 4.965) 0.021
Educational level (ref higher education vs lower education)  0.025 1.997 (1.091 to 3.656) 0.017
Comorbidities (ref no vs yes) 0.007 2.064 (1.221 to 3.489) 0.024
Time with post-COVID-19 symptoms <0.001 1.085 (1.034 to 1.138) 0.034
Aerobic capacity (RPC score) <0.001 0.735 (0.681 to 0.795) 0.199
Work ability (WAS score) <0.001 0.575 (0.499 to 0.663) 0.272

Final multivariable regression model

Variables p-value Odds ratio (95% CI) Cumulative Nagelkerke R?
Work ability (WAS score) <0.001 0.650 (0.560 to 0.754) 0.272
Aerobic capacity (RPC score) <0.001 0.850 (0.775 to 0.933) 0.322
Age (years) 0.012 0.962 (0.934 to 0.992) 0.335
Sex (ref men vs women) 0.020 2.366 (1.144 to 4.894) 0.343
Educational level (ref higher education vs lower education)  0.049 2.048 (1.004 to 4.179) 0.353

CI: confidence interval; Nagelkerke R? value = pseudo R? value that tells how well the model explains the dependent variable (from 0 to 1).
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Table V. Logistic regression analyses of factors associated with mental fatigue according to the Mental Fatigue Scale (dichotomized score

>10.5) in 614 persons with post-COVID-19

Univariable regression analysis

Variables p-value Odds ratio (95% CI) Nagelkerke R?
Age (years) 0.820 0.998 (0.976 to 1i.019) 0.000
Sex (ref men vs women) <0.001 3.342 (1.941 to 5.757) 0.047
Family situation (ref married/partner vs single) 0.008 0.888 (0.336 to 6.971) 0.023
Educational level (ref higher education vs lower education) 0.425 0.203 (0.254 to 0.636) 0.002
Comorbidity (ref no vs yes) <0.001 2.445 (1.486 to 4.023) 0.038
Time with post-COVID-19 symptoms 0.007 1.062 (1.016 to 1.109) 0.020
Aerobic capacity (RPC score) <0.001 0.769 (0.716 to 0.826) 0.153
Work ability (WAS score) <0.001 0.465 (0.392 to 0.551) 0.398

Final multivariable regression model

Variables p-value Odds ratio, (95% CI) Cumulative Nagelkerke R?
Work ability (WAS score) <0.001 0.473 (0.397 to 0.562) 0.398
Sex (ref men vs women) <0.001 3.482 (1.739 to 6.974) 0.427

Total model p-value <0.001. CI: confidence interval; Nagelkerke R? value = pseudo R?value that tells how well the model explains the dependent variable (0-1).

criteria (p<0.20) for being included in the further
multivariable model building (see Table V). In the
final model, 2 significant variables remained. Work
ability had the highest explanatory value (Nagelkerke
R?0.398) to mental fatigue with an OR of 0.473 (95%
CI10.397-0.562, p<0.001), whereas sex added another
0.029. The total model had a total Nagelkerke R? value
0f 0.427 (p<0.001) (see Table V).

DISCUSSION

In this cross-sectional study among people with post-
COVID-19 in Sweden, self-reported impact of fatigue
on functioning in daily life and associated factors were
assessed. Our main findings were that >84% of the
participants reported both physical and mental fatigue,
which had a substantial negative impact on everyday
life. Among the various factors, work ability had the
strongest association with both physical and mental
fatigue.

Physical fatigue and its impact on functioning in daily
life

Almost all participants (87%) reported physical fatigue
according to the cut-off score of FSS. This is a high
proportion but in line with another study among people
with post-COVID-19, in which >90% (30) reported
fatigue as assessed by the FSS. However, in a systema-
tic review (13), including 68 studies, the occurrence of
fatigue was lower and ranged between 31% and 64%,
3—6 months post-COVID-19. Possible reasons for the
different results might be that different fatigue rating
scales were used in the studies, and that the populations
differed regarding demographic factors, comorbidities,
and severity of COVID-19.

Furthermore, according to FSS, more than four-fifths
of our participants reported that physical fatigue was
among their 3 most disabling symptoms. Many became
easily fatigued and had lower motivation, which inter-

fered with physical functioning, work, social life, and
with carrying out duties. Similar findings have been
reported in the study by Naik et al. (31), in which FSS
was used to investigated fatigue among both hospitalized
and non-hospitalized people following COVID-19. In
that study (31), fatigue was more common among the
non-hospitalized than the hospitalized (79% vs 62%)
and the highest FSS mean scores were reported for
items 1, 3, 4, and 8 (cf. Table II). These findings are very
much in line with our study (see Table II), where most
participants were not in need of hospital care at the time
of the COVID-19 infection. Another interesting finding
in the present study was that around one quarter of the
participants reported that exercise did not worsen their
fatigue. This is an interesting finding, as it has previously
been described that malaise after exertion is common
in persons with post-COVID-19 (32). However, recent
studies have shown that exercise such as aerobic and
resistance training of moderate intensity (33), and indi-
vidualized strength and endurance training, seem to be
safe and beneficial in persons with post-COVID, which
could improve maximal exercise capacity, fatigue (33,
34), and quality of life (33). In the future, more research
is needed on how exercise should be optimally dosed for
people with post-COVID, depending on their remaining
symptoms, and also organ damage.

Mental fatigue and its impact on functioning in daily
life

Mental fatigue, according to MFS, was also commonly
reported among our participants (>80%), and primarily
manifested as increased sensitivity to stress, mental
fatigability, and difficulties with mental recovery and
concentration. Somewhat surprisingly, nearly 60%
responded that they did not experience a need for
increased sleep. This result differs somewhat from
another study, where taking a daytime nap was com-
mon in the presence of post-COVID-19 fatigue (35).
Generally, our result on mental fatigue is somewhat
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difficult to compare with other post-COVID-19 stu-
dies as MFS is a rather new rating scale. However, a
recent study from Denmark (36) used MFS to assess
mental fatigue among individuals with post-COVID-19
symptoms who have been referred to a rehabilitation
unit. More than 75% of their participants suffered from
moderate to severe mental fatigue and had an MFS total
score of 18.5 points (36), which is in line with our study
(median total score 18.0 points). Thus, according to
MEFS, mental fatigue seems be pronounced in persons
with post-COVID-19, even more than, for example,
among people that have returned to work after stroke,
which is worth noting (22).

Factors associated with self-reported fatigue

In our multivariable regression analyses, we found that
higher perceived work ability (WAS score) decreased
the odds of experiencing physical and mental fatigue.
Work is shown to be an important component of health
(37), and in fact more than two-thirds (69%) of our
participants were working despite their problems. Low
work ability is shown to be associated with low satis-
faction with life among those with post-COVID-19
(9), and therefore it may be important to provide to
this population individualized support targeting both
individual factors and workplace factors (38).

Furthermore, we also found that being a woman
increased the odds of experiencing physical and mental
fatigue. Other studies have shown that fatigue is more
common among women (13, 39), and that women
who suffered from a mild COVID-19 infection have
a higher risk of developing persistent mental fatigue
(40). It is important to raise awareness of this, and that
women affected by persistent fatigue are supported in
managing their situation.

Our analyses also revealed that increased aerobic ca-
pacity (RPC score) and higher age decreased the odds
of experiencing physical fatigue. It has previously been
reported that reduced aerobic capacity (i.e., maximal
and submaximal physical performance) is common
among those with post-COVID-19 (41), and new fin-
dings indicate that exercise may reduce fatigue (34).
How the training protocol should be designed for best
possible effect, however, needs more investigation.
Regarding age, Klinkhammer et al. (42) have shown
that younger age is associated with higher FSS scores
(i.e., more fatigue). This is in line with the results of our
study and a possible explanation might be that younger
people have many commitments to fulfil during a day,
which may increase the stress and fatigue levels.

Clinical implication

As self-reported fatigue is a common among persons
with post-COVID-19, which currently cannot be
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cured by medications, it may be important to offer
these individuals various treatment and rehabilitation
interventions. This may include support in how to
limit the impact of the remaining symptoms, and how
to improve functioning in daily life including work. A
recent study has shown that an 8-week online super-
vised group physical and mental health rehabilitation
programme can improve health related quality of life,
and reduce depression, fatigue and pain in adults with
post-COVID-19 (43). Thus, providing person-centred
interventions through multidisciplinary post-Covid
clinics may be of importance (44). Although booster
doses of vaccine may reduce post-COVID-19 symp-
toms in the future (2), there are still people who may
be in need of outpatient care for a long time (3).

Strengths and limitations

A strength of the present study is the large study po-
pulation, and that well-established rating scales were
used. FSS has been validated in persons who have had
COVID-19 (31), but as FSS and MFS assess different
aspects of fatigue (22) both scales were used. MFS is
a rather new rating scale and a suitable screening tool
for assessing work ability in relation to mental fatigue
(25). There are also some limitations that should be
noted. The participants were recruited through social
media, most were younger, well-educated, women,
and had not been hospitalized during their COVID-19
infection, which may question the representativeness
of a post-COVID-19 cohort. However, by recruiting
participants via social media we reached out to many
people, with a variety of long-term symptoms. The
over-representativeness of women in the study could
be due to the fact that women are more frequently on
social media and more often have post-COVID-19
(2, 39, 45).

Furthermore, our participants did not have to prove a
test-verified COVID-19 infection to be included in the
study or to have a confirmed post COVID-19 condition.
It has previously been reported that symptoms do not
differ between those who have tested positive for CO-
VID-19 infection and those who still perceive symp-
toms (11). It would have been interesting to investigate
more factors in the present study such as depression,
emotional status, and cognitive impairments (42), as
mental health issues could occur among people with
post COVID-19 (3). However, because our participants
responded to many questions in the online survey, we
had to limit the data collection to a reasonable amount.

Conclusion

Self-reported physical and mental fatigue seem to be
common among people with post-COVID-19, and
have a major negative impact on functioning in daily
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life. To achieve a sustainable life and work situation,
support and targeted rehabilitation interventions may
be important for these persons.
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