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Summary

Objectives The aim of this study was to conduct a preliminary assessment of the prevalence of fatigue and level of
physical activity, as well as the relationship between fatigue and physical activity among Poles living in Poland and the
United Kingdom (UK) in the further year in the COVID-19 pandemic.

Methods A web-based online survey was conducted among Poles living permanently in Poland and the UK in
January 2023. Responses were obtained from 200 respondents aged 18-69 years. The level of fatigue was assessed
by the Modified Fatigue Impact Scale (MFIS). The level of physical activity was measured by the International Physical
Activity Questionnaire (IPAQ).

Results The median for the total fatigue score was equal to 17 points out of a possible 105. 13.5% of the subjects
had a low level of physical activity, the average MET for high-intensity activity was 1294.55 METs, for moderate
activity 714.44 METs, and for walking 631 METs. As age and number of COVID-19 cases increased, scores on the MFIS
questionnaire scale also increased. With an increase in the number of COVID-19 cases, high-intensity MET scores
decreased.

Conclusions The level of fatigue, in contrast to the level of physical activity, was low in the study population.
There were few statistically significant differences in fatigue between people living in Poland and the UK. Further
experimental studies on the physiological mechanism of differences in fatigue and physical activity are needed.
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Introduction

COVID-19, a viral infectious disease caused by the
Wuhan coronavirus, has been known to the public for
three years (SARS-CoV-2). It has affected over 450 mil-
lion people worldwide, according to the World Health
Organization [1].

Most SARS-CoV-2 virus patients recover completely
within a few weeks. However, for some patients who have
survived COVID-19, overcoming some of the symptoms
is only the first step toward full recovery. Many studies
in the literature [2-8] describe many post-COVID-19
symptoms, such as a loss of smell, visual disturbances,
memory loss, and gastrointestinal problems. However,
dyspnea and fatigue are the most common, and they fre-
quently interfere with daily functioning [9-12].

Articles describing such phenomena under the term
post-COVID are increasingly appearing in the litera-
ture due to certain physical or psychological symptoms
reported by patients (fatigue, shortness of breath, cough,
memory impairment, poor concentration) that persist
for more than 12 weeks after infection. Post-COVID syn-
drome is defined by the National Institute for Health and
Care Excellence (NICE) as “signs and symptoms devel-
oped during or after a Covid-19 compliant infection that
last longer than 12 weeks and are not explained by a diag-
nosis” [13-15].

Although fatigue cannot be considered a discrete, sin-
gle disease, the concept itself is a common phenomenon
understood as a normal response to prolonged activity
from which the body can recover on its own and which
does not interfere with the performance of activities
of daily living. However, symptoms of fatigue are usu-
ally more pronounced in people with certain illnesses or
physical limitations than in healthy people [16-18].

The World Health Organization has revised its rec-
ommendations for physical activity for 2020.The most
recent recommendations are 75 to 150 min of vigorous-
intensity aerobic exercise or at least 150 to 300 min of
moderate-intensity exercise per week for persons ages 18
to 64. WHO recommends people of all ages to lead less
sedentary lives, which can have detrimental effects on
humanity’s health and place a significant financial bur-
den on society [19]. Lower levels of physical activity due
to sedentary lifestyle, as well as a number of COVID-19
epidemic-related restrictions, such as the implementa-
tion of work or distance learning, mobility restrictions, or
activity bans, may be associated with an increased risk of
chronic cardiorespiratory, immunologic, and neuromus-
cular disease, as well as an increased risk of subjective
fatigue, particularly in adults [20-24].

Patients recovering from COVID-19 disease frequently
experience fatigue, which is defined as a decrease in
physical and/or mental performance caused by changes
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in psychological, central, and peripheral factors caused
by COVID-19 disease [25].

More study is required, and various forms of treatment
are crucial, taking into account the interdependence
between physical activity and exhaustion, in order to
overcome this illness, which has a detrimental effect on
the health of society worldwide [26, 27].

Notwithstanding Brexit and the COVID-19 pandemic,
the Polish community in the UK still holds one of the top
spots [28]. The authors of the study therefore decided to
compare population samples from both countries.

According to research, migration among Poles liv-
ing in the UK is not a source of dysfunctional state, nor
does it cause identity problems or frustration [29]. Inter-
esting observations conducted on migrants during the
pandemic COVID-19 revealed that they had difficul-
ties in accessing primary health care for various rea-
sons [30]. At the same time, studies conducted among
Poles living in the United Kingdom, who used health
services in both their country of origin and their coun-
try of emigration during the pandemic, clearly showed
that Polish health services were more attractive, both
in terms of primary and specialized health care [31]. At
the beginning of the pandemic, it was also observed that
the feeling of threat related to the virus COVID-19 was
stronger in distant areas (Europe and the world) than in
Poland [32]. As it turned out, there was an increase in
life satisfaction among a group of Polish migrants in the
Netherlands during the pandemic COVID-19 [33]. The
prevalence of fatigue may be different in various regions,
and it may also be correlated with factors like age, gender,
or exposure to chronic illnesses that may lead to exhaus-
tion. This association has gained popularity, particularly
in recent years when COVID-19 has emerged globally
as one of the major contributors to population fatigue.
The authors made the decision to look into the level of
exhaustion in a sample of the Polish population that lived
in remote areas. The authors did not find any studies of
fatigue among samples of the same nation living in dif-
ferent geographical regions that were comparable to the
one they used for this investigation. Thus, according to
the authors, the study closes a gap and paves the way for
generalizing to other groups and conducting an interna-
tional investigation.

The aim of this study was to conduct a preliminary
assessment of the prevalence of fatigue and level of physi-
cal activity, as well as the relationship between fatigue
and physical activity among Poles living in Poland and
the United Kingdom in the further year in the COVID-19
pandemic.

The following research questions, which are also par-
ticular objectives, were the primary focus of the investi-
gation. Is there any correlation among the level of fatigue
and age, gender, and level of physical activity, frequency
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of COVID and place of residence among Poles living in
Poland and the United Kingdom?

Materials and methods

Participants and procedure

From 2 January to 31 January 2023, researchers con-
ducted a pilot online survey of Poles living permanently
in Poland and the United Kingdom. The survey in Pol-
ish was distributed in the form of a link to a Google
form on the researchers’ social media accounts (the
authors posted a survey on their personal social media
profiles asking people to complete it) and Facebook
groups for Poles living in the United Kingdom. The link
provided details on the survey, participant anonym-
ity, and informed consent. The participant had the right
to withdraw at any moment. When the “Submit” box at
the bottom of the form was clicked, it equated to giving
informed consent to take part in the study. Only then
was data entered. Responses were collected via Google
forms. Inclusion criteria were: age over 18 years, consent
to participate in the study, Polish citizenship, residence
in Poland or the United Kingdom, Polish citizen with
or without COVID-19, had received COVID-19 vac-
cine and a completed questionnaire. Exclusion criteria
was suffering from depression, suffering from diseases
of the nervous, musculoskeletal and respiratory systems.
Responses were obtained from 200 respondents (104
from Poland and 96 from the UK) aged 18—69 years.

In sample calculation, to examine the prevalence of
the low activity in each country, a formula was used to
calculate the number of individuals to be included. If the
number of individuals in the population is unknown, the
formula n = (t* x (pq)/d?) is used. For the calculations, a
confidence interval of 0.95%, margin of error of 8% and
20% unknown prevalence was used (n = (t> x (pq)/d?);
p=prevalence of the event (probability) (0.5); q=preva-
lence of the absence of the event (1 - p) (0.5); t=theo-
retical value found on the t table at a certain degree of
freedom and determined error rate (1.96); d=margin of
error to be achieved based on the prevalence of the event
(8% deviation, as 0.08)) [34]. With these assumptions, the
sample size from each population - Polish and British -
should be 97 people. The amount of collected data almost
exactly meets these requirements.

University of Lomza Senate Committee on Ethics
in Scientific Research gave its approval to the initia-
tive (5,293,400). In accordance with Regulation (EU)
2016/679 of the European Parliament and of the Coun-
cil of April 27, 2016, on the protection of natural persons
with regard to the processing of personal data, on the free
movement of such data, and repealing Directive 95/46/
EC, in the Personal Data Protection Act of May 10, 2018,
participation in the study was voluntary, and the findings
were published (Journal of Laws 2018, item 1000). GDPR,
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or General Data Protection Regulation. The study’s goals,
the poll's methodology, and the relevant data protection
rules were explained to the respondents.

Methods of assessing the level of fatigue and physical
activity

The research method was a diagnostic survey with metric
and standardized instruments in the form of question-
naires: the Modified Fatigue Impact Scale (MFIS) and
the International Physical Activity Questionnaire (IPAQ).
Comprehensive statistical analyses of the findings from a
survey of 200 respondents who resided in Poland and the
United Kingdom were carried out in order to meet the
study’s objective.

Modified fatigue impact scale

The Polish version of the Modified Fatigue Impact Scale
(MFIS) was used to assess the level of fatigue [35]. The
scale consists of three parts with questions related to the
last four weeks. There are nine questions in Part F-1 that
investigate the patient’s subjective feeling of how exhaus-
tion affects their physical performance. Ten questions
regarding the impact of fatigue on cognitive performance
can be found in section F-2. Two questions on psychoso-
cial function are found in F-3. The F-1 part can be scored
from 9 to 45 points, the F-2 part from 10 to 50 points,
and the F-3 part from 2 to 10 points, for a total score of
21 to 105 points. The higher the scores the respondent
receives on the scale, the greater the impact of fatigue on
his or her functioning. The value for Cronbach’s alpha
reported in the publications is >0.7 [36].

International physical activity questionnaire

The researchers assessed the level of physical activity
using a shortened version of the International Physical
Activity Questionnaire (IPAQ) in Polish [37]. It consists
of 7 questions and is designed to survey individuals aged
15 to 69 years. Respondents give answers about daily
physical activity at work, at home, in the environment,
and in leisure time that lasts continuously for at least
10 min. Each activity’s description is given in MET-min/
week units, which are calculated by multiplying the activ-
ity’s coeflicient by the number of days it was conducted
throughout the week and by the activity’s duration in
minutes per day [27, 28]. Papers have reported a Cron-
bach’s alpha value of >0.7 [38, 39].

Statistical methods
The research assessed characteristics of a quantitative
and qualitative nature. The analysis of each characteristic
has its own specificity, namely the use of appropriate sta-
tistical tools for comparisons.

Basic descriptive statistics in the form of location
measures and variability measures were calculated to
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Table 1 Characteristics of the study population
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Table 3 Basic descriptive statistics for the IPAQ questionnaire

Feature Class Number of % Variable  Average Median Minimum Maximum  Std.
observations  observations dev.
Age of 18-25 years 22 11.00 MET high 1294.55 1200.00 400.00 2800.00 47553
respondents 26-35 55 2750 int
36-45 54 27.00 MET 71444 600.00 200.00 1400.00 24292
46-55 48 24.00 moderate
56-65 20 10.00 int
MET 631.34 52800 66.00 2333.10 420.69
over 66 years 1 0.50 .
Gend 103 51.50 walking
ender woman ‘ Seating  343.75 30000  60.00 840.00 15213
man 97 48.50 [min]
Country of Poland 104 5200 MET - metabolic equivalent
residence United Kingdom 96 4800
?::2::2::0 ¢ 0 20 1000 Table 4 Level of physical activity
! 84 4200 Level of physical activity Number of observations (%
COVID-19 P 9] 4550 N
- of observations)
3 > 250 high 59 (29.5%)
Vaccina- not 77 3850 average 114 (57%)
tion against yes 123 61.50 9
COVID-19 low 27 (13.5%)

Table 2 Basic descriptive statistics for the MFIS questionnaires

Variable Average Median  Minimum Maximum Std.
dev.

Physical 8.54 7.00 0.00 27.00 7.79

functioning

scale

Cognitive 10.51 9.00 0.00 32.00 8.79

scale

Psychosocial 1.85 2.00 0.00 8.00 1.89

scale

MFIS points  20.90 17.00 00.00 63.00 18.05

MFIS - Modified Fatigue Impact Scale

characterize the variables studied. Spearman’s rank coef-
ficients were calculated to determine the strength of
correlations between variables. The significance of the
differences was examined using a student’s t-test for inde-
pendent samples. For variables measured on rank and
nominal scales, the hypotheses that two qualitative char-
acteristics are independent in the population were tested.
This was accomplished using the chi-square test by Pear-
son. We not only examined if there is a link between
the variables, but also how strong it is. Cramer’s V coef-
ficients and Kendal’s tau b were applied as indicators of
the relationship’s strength. For all analyses, a significance
level of 0.05 was adopted as the baseline. All analyses
were performed using the Statistica 13.1 package.

Results

General characteristics

The study concerns 200 Poles who are between the ages
of 18 and 69 and reside in Poland (52%) and the United
Kingdom (48%) (Table 1). Women barely outnumbered
men in the study sample (51.5%). 90% of those surveyed

had at least one case of COVID-19 from the pandemic,
and 61.5% had received the SARS-CoV-2 vaccine.

Fatigue level

According to analysis of the results in the table (Table 2)
the median (mean) score on the scale assessing the effect
of weariness on physical performance was fairly low, at 7
out of a possible 45 points. The median score on the scale
used to assess how exhaustion affects cognitive skills was
9 out of a potential 50 points, which is a quite low level.
For the results of the psychological scale, the median
score was at a fairly low level equal to 2 points out of a
possible 10. The median for the total score was equal to
17 points out of a possible 105.

Level of physical activity

Each type of physical activity can be expressed in units
of MET -min./week by multiplying the rate assigned to
that activity by the number of days it is performed per
week and the duration in minutes per day. Analysis of
the results in the table (Table 3) showed that the aver-
age MET for high-intensity activity was 1294.55 METs,
for moderate activity 714.44 METs, and for walking 631
METs.

After counting, the activity level of the subjects was
determined with the use of a rank scale (Table 4). Anal-
ysis of the results in Table 4 revealed that 13.5% of the
subjects had a low level of physical activity, 57% had a
sufficient level and 29.5% had a high level.

Correlations of fatigue levels and physical activity

In the following analyses, we checked whether the MFIS
questionnaire results were related to the IPAQ ques-
tionnaire results. Analysis of the results in the table
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(Table 5) revealed that there are statistically significant
negative correlations p<0.05 for the scores of MET and
IPAQ compared to the scores of the individual scales of
the MFIS questionnaire. It can be concluded that as the
scores of the MFIS questionnaire scales and its summary
score increased (scores worsened), the MET scores and
the level of physical activity decreased. In the case of sit-
ting compared to the scores of the individual scales of the
MFIS questionnaire, there were statistically significant
positive correlations p<0.05. It can therefore be con-
cluded that as the scores for the scales and the sum score
of the MFIS questionnaire worsened, the respondents
spent more and more minutes sitting.

In the subsequent analyses, it was checked whether
the age of the subjects was correlated with the results
of the MFIS questionnaire. Analysis of the results in the
table (Table 6) showed that age was significantly cor-
related with the MFIS questionnaire scores p<0.05. It
can be concluded that as the subjects’ age increased, the
MEFIS questionnaire scale scores increased, i.e. worsened.
Two statistically significant correlations were also found
between age and the scores for MET high intensity and
MET medium intensity. This suggests that with increas-
ing age, the scores for these characteristics decreased.

Subsequently, the number of incidences of COVID-19
in the subjects was related to the results of the MFIS and
IPAQ questionnaires. Analysis of the results in the table
(Table 7) showed that the number of incidences was posi-
tively statistically significantly correlated with the MFIS
questionnaire results p<0.05. It can be concluded that
as the number of COVID-19 incidents increased among
subjects, MFIS questionnaire scale scores increased, i.e.,
worsened. A statistically significant relationship was also
found between the number of incidents and MET high
intensity scores. It can be concluded that as the number
of cases increased, MET high intensity scores decreased.

It was also verified whether gender significantly differ-
entiated the MFIS and IPAQ questionnaire scores. Analy-
sis of the results in the table (Table 8) found statistically
significant differences only in the variable MET moderate
intensity p<0.05. Women were found to have statistically
significantly lower mean MET moderate intensity scores.

Subsequent verification analyses examined whether
the country of residence made a significant difference in
MEFIS and IPAQ questionnaire scores (Table 9). Analysis
of the results revealed that individuals residing in Poland
had statistically significantly higher (i.e., worse) mean
scores for the cognitive scale and minutes of sitting than
individuals residing in the United Kingdom.

It was also examined whether the country of residence
was associated with physical activity levels. For this pur-
pose, Pearson’s x2 independence tests were used to test
the association. The analysis of the results in the table
(Table 10) gave no reason to reject the null hypothesis of

Page 5 of 9

Table 5 Respondents Spearman rank order correlation of MFIS

and IPAQ

Pair of variables R t(N-2) p
Spearman

MET high int & scale physical -0.22 -2.88  0.0044

functioning

MET high int & Cognitive scale -0.20 -2.67 0.0084

MET high int & Psychosocial scale -0.19 -2.52 00125

MET high int & MFIS pkt -0.22 -288  0.0045

MET moderate int & scale physical -0.32 -4.56  0.0001

functioning

MET moderate int & Cognitive scale -0.27 -369  0.0003

MET moderate int & Psychosocial -0.35 -4.97  0.0001

scale

MET moderate int & MFIS pt -0.30 -4.27 00001

MET walking & scale physical -0.22 -3.05 0.0027

functioning

MET walking & cognitive scale -0.29 -4.07 0.0001

MET walking & psychosocial scale -0.10-142  -142 01572
0.1572 0.1572

MET walking & MFIS points -026-360 -3.60  0.0004
0.0004 0.0004

Sitting & Scale Physical Functioning  0.233.20 3.20 00016
0.0016 0.0016

Sitting & Cognitive Scale 0.294.15 4.15 0.0001
0.0000 0.0000

Sitting & Psychosocial Scale 0.162.24 224 0.0262
0.0262 0.0262

Seat & MFIS pt 027379 379 0.0002
0.0002 0.0002

Physical Activity Level & Physical -0.17 -248 00141

Functioning Scale

Physical Activity Level & Cognitive -0.17 =241 0.0167

Scale

Physical activity level & Psychosocial -0.14 -204 00425

scale

Physical activity level & MFIS points  -0.18 -2.51 0.0130

MET - metabolic equivalent, MFIS - Modified Fatigue Impact Scale

Table 6 Respondents Spearman rank order correlation of age,
MFIS and IPAQ

Pair of variables R t(N-2) p

Spearman
Physical functioning & age 037 558 p <0.0007***
Cognitive scale & age 0.34 5.06 p <0.0001***
Psychosocial scale & age 0.39 6.05 p <0.00071***
MFIS pt & age 0.36 543 p<0.0007***
MET high int & age -0.17 -2.24 0.0267*
MET moderate int & age -0.24 -3.32 0.0011%**
MET walking & age 0.04 0.60 0.5509
Seating & age 0.07 0.99 0.338
Physical activity level & age  -0.02 -0.27 0.7892

p - test probability value test, p<0.05 (¥), p<0.001 (***), MFIS - Modified Fatigue
Impact Scale, MET - metabolic equivalent
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Table 7 Respondents Spearman rank order correlation of incidences of COVID-19, MFIS and IPAQ
Pair of variables R T (N-2) p
Spearman
Physical functioning scale & number of incidences of COVID-19 0.28 404 0.0007%***
Cognitive scale & number of incidences of COVID-19 0.32 4.71 p <0.0007***
Psychosocial scale & number of incidences of COVID-19 0.17 2.50 0.0133**
MFIS pt & number of incidences of COVID-19 0.29 4.22 p <0.00071***
MET high int & number of incidences of COVID-19 -0.16 -2.13 0.0345*
MET moderate int & number of incidences of COVID-19 -0.08 -1.13 0.2591
MET walking & number of incidences of COVID-19 -0.12 -1.67 0.0972
Sitting & number of incidences of COVID-19 0.19 262 0.0095**
Physical activity level & number of incidences of COVID-19 -0.11 -149 0.1386
p - test probability value test, p<0.05 (¥), p<0.01 (**), p<0.001 (***), MFIS - Modified Fatigue Impact Scale, MET - metabolic equivalent
Table 8 Student’s t-test for independent samples gender, MFIS and IPAQ
Variable Mean+SD Mean+SD t df p
female male
Physical functioning scale 8.50+7.44 8.59+8.19 -0.08 198 093
Cognitive scale 10.37+8.12 10.66+9.49 -0.23 198 0.82
Psychosocial scale 1.83+1.84 1.87+£1.94 -0.12 198 0.91
MFIS points 20.70£16.90 21.11+£19.28 -0.16 198 0.87
MET high int 1239.51+484.17 1347.62 +463.74 -147 163 0.14
MET moderate int 676.92+243.62 752.81£23745 -2.12 178 0.036*
MET walking 629.33+464.89 633.39+372.69 -0.07 186 0.95
Seat 329.38+144.63 358.13£158.73 -1.31 190 0.19
p - test probability value test, p<0.05 (*), MFIS - Modified Fatigue Impact Scale, MET - metabolic equivalent
Table 9 Student’s t-test for independent samples country of residence and MFIS and IPAQ
Variable Mean+SD Mean+SD t df p
Poland UK
Physical functioning scale 9.26+745 7.76+8.11 1.36 198 0.17
Cognitive scale 11.89+838 9.01+9.02 2.34 198 0.020*
Psychosocial scale 200+1.90 1.69+1.87 1.17 198 0.24
MFIS points 23.15+17.05 18.46+18.86 1.85 198 0.07
MET high int 1286.08+575.29 1302.33+363.96 -0.22 163 0.83
MET moderate int 746.24+296.56 680.46+162.71 1.83 178 0.07
MET walking 657.54+534.32 602.80+243.14 0.89 186 037
Seat 392.35+£170.89 288.67+103.69 5.00 190 p <0.0001***

p - test probability value test, p<0.05 (¥), p<0.001 (***), MFIS - Modified Fatigue Impact Scale, MET - metabolic equivalent

Table 10 Summary bivariate table: observed frequencies

Level of physical activity Country of residence Row total
Poland UK

low 19 8 27

% columns 18.27% 8.33%

sufficient 55 59 114

% columns 52.88% 61.46%

high 30 29 59

% columns 28.85% 30.21%

General 104 96 200

X2=4.45; df=2; p=0.11

independence of the variables. It can be concluded that
the respondents’ country of residence is not statistically
significantly associated with activity level p>0.05.

Discussion

Fatigue is a problem that increasingly affects younger
people and has a number of negative consequences [40,
41]. During the most difficult period of the COVID-19
pandemic and the global lockdown, it was considered
one of the most commonly reported consequences of the
pandemic [42, 43]. The problem remains poorly under-
stood, and there is no consensus on its definition or a
clear causal mechanism [44]. In the authors’ own study,
the overall severity of fatigue according to the Modi-
fied Fatigue Impact Scale (MFIS) was 17, suggesting a
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low level. In studies conducted directly during the pan-
demic COVID-19 or in patients diagnosed with chronic
COVID-19, the level of estimated fatigue was at a much
higher level [43, 45, 46]. It is difficult to comment on
these results because no studies were found in the litera-
ture that were consistent with the authors’ study.

Regular physical activity and an adequate diet should
be essential for maintaining good health [47]. During
lockdown, it was also found that this may also lead to
reduced fatigue associated with pandemic constraints
[48]. Regular physical activity is associated with better
physical and mental health and better stress manage-
ment [49]. In our study, we found that the level of physi-
cal activity decreased as the MFIS questionnaire scale
increased. A study conducted on Polish students showed
the adverse health effects of limited physical activity in all
areas considered. Respondents who did not abstain from
physical activity were less prone to fatigue than those
who reduced their physical activity even minimally [43].
Similar associations are also found in the results of stud-
ies conducted in different parts of the world [25, 50, 51].
Regular physical activity has also been indicated as a fac-
tor that may play a protective role against fatigue [43]. In
our pilot study, only 13.5% of respondents reported low
levels of physical activity, 57% had adequate levels, and
29.5% had high levels. The country of residence had no
effect on the overall level of physical activity of the Poles
surveyed. Physical activity during the COVID-19 pan-
demic was identified as one of the main factors in the
impact of fatigue on general and physical health. Obser-
vational studies have shown that fatigue (among other
factors) leads to lower levels of physical activity [52].
However, the results of this study could not show a causal
relationship, since physical activity can influence fatigue
and vice versa.

It also shows that as the MFIS scale worsened, respon-
dents spent more and more minutes sitting. Several pre-
vious studies, even before the pandemic outbreak of the
COVID-19, have shown the adverse effects on fatigue
levels of too much time spent sitting [53-55].

Our study also found two statistically significant asso-
ciations between age and MET scores for high and mod-
erate intensity. As age increased the scores for these traits
decreased. These observations are consistent with a sys-
tematic review of physical activity, sedentary behaviour,
and exercise in adults by gender and age [56].

The severity of fatigue was inversely related to age,
which has been confirmed in other studies [25]. Other
results were obtained in Egypt, where no significant asso-
ciation was found between fatigue and age in COVID-19
subjects. Overall, the association of fatigue with age is
inconsistent among available subjects [45, 57, 58].

As the number of COVID-19 cases in the subjects
increased, the MFIS questionnaire scale scores worsened,
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which is consistent with other studies conducted in Swe-
den [59].

In our study, gender differences in physical activity
behaviour were found among the respondents. The gen-
der of the respondents was found to have an influence on
the scores of MET. It was found that women had statis-
tically significantly lower average MET moderate inten-
sity scores. This is consistent with other studies where
women reported high levels of low physical activity com-
pared to men [51].

Gender had no influence on MFIS scores in our study.
It seems that there are conflicting results in the literature
where female gender [45, 51] or male gender is identified
as an important predictor of fatigue [60] and also studies
where gender has no influence on fatigue scores [46]. The
authors agree that lower levels of fatigue are associated
with significantly higher levels of personal resilience and
coping skills, which characterize the male gender [61].

The study presented here has several limitations that
should be noted. The first is the cross-sectional nature of
the study, which cannot provide causal evidence for the
observed relationships. The second limitation is the lack
of data on levels of fatigue and physical activity before
and at the outbreak of the pandemic, which might be
relevant to the levels of the variables analyzed. Another
limitation was the use of subjective methods to measure
fatigue and physical activity. The authors are also aware
that a limitation was the small sample size and the con-
duct of the study as an online survey, which may have
limited the generalizability of the results. Despite these
limitations, the study presented here also has a number
of strengths, such as increasing knowledge about fatigue
and physical activity in the second year of the pandemic
among Poles living in Poland and the UK. The use of
standard and validated instruments, easy access to the
study group, and low costs were also strengths of the
present study.

Conclusions

The pilot study showed that there were few statistically
significant differences in fatigue between people living
in Poland and the UK. The level of fatigue in the study
population was low. With increasing age and number
of COVID-19 cases, MFIS scale scores increased, i.e.,
worsened. At the same time, as the number of COVID-
19 cases increased, the high-intensity MET scores
decreased. Women were found to have statistically sig-
nificantly lower mean MET moderate intensity scores.
It was found that individuals residing in Poland had sta-
tistically significantly higher (i.e., worse) mean scores for
the cognitive scale and minutes of sitting than individu-
als residing in the United Kingdom as well as the respon-
dents’ country of residence is not statistically significantly
associated with physical activity level p>0.05.
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Further experimental studies on the physiological
mechanism of differences in fatigue and physical activ-
ity are needed. In relation to the findings of our own
research, physical activity interventions are recom-
mended to address the unequal distribution of fatigue
prevalence between people with high and low levels of
physical activity.
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