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ABSTRACT
Background: Rheumatoid arthritis (RA) is regarded as one of the most common chronic inflammatory diseases with
unknown etiology. Despite effective treatment RA patients often suffer from fatigue, so this study aims to the association
between physical and mental health with fatigue and compare differences in Slovak and Greek patients.

Methods: The total sample consisted of 348 RA patients (297 Slovak and 51 Greek patients) from which were 77.7% of
females with a mean age of 55.49+12.03 years old and a disease duration of 9.95+6.77 years. Patients completed the 36-Item
Short Form Health Survey and Visual Analogue Scale for fatigue.

Results: The correlation analysis showed a significant association between gender, age, education, physical and mental
health components with fatigue in the total sample. Gender was not significant with fatigue in Greek patients, and disease
duration was significant in association with fatigue. In Slovak patients, age was not significantly associated with fatigue. The
results of the linear regression analysis showed in the final model with both, physical and mental components, are in
significant association with fatigue in the total sample, as well in Slovak and Greek patients separate. Gender was also
significant in the final model, but only in the total sample. The final regression models explained between 20-62% of the total
variance in our samples.

Conclusion: Although fatigue is mostly categorized as a physical symptom, our results supported the finding that a variety of
factors, such as mental health. Thus, the management of fatigue needs to take into account the psychological, biochemical
and physiological aspects, and the underlying mechanism of fatigue, therefore the individual approach is needed.

Keywords: Rheumatoid arthritis, Fatigue, Physical health, Mental health, Cultural differences

Abbreviations: MSC: Mental Health Summary Component; PSC: Physical Health Summary Component; RA: Rheumatoid
Arthritis; SD: Standard Deviation; SF-36: The 36-item Short Form Health Survey; VAS: Visual Analogue Scale
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inflammatory disease of a non-specific cause that typically ~@lexandra.husivargova@gmail.com

targets the joints. It is characterized by synovitis of multiple
joints, which causes stiffness and pain and results in
disabilities and progressive joint destruction [1]. Patients
often appear to have swelling and inflammation within the
joint itself, most often the hands and wrists. With symptoms
gradually developing over a few months, the onset is most
often during middle age [2]. The global prevalence of RA is
0.4-1.3% [3] with women being affected more regularly than
men [2]. Except for physical problems, it has become clear
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that there is a relationship between chronic illness and an
increased prevalence of psychological distress [4]. One of
the most predominant symptoms that the patient experiences
are chronic fatigue [5]. In current studies, the prevalence of
fatigue is 42-80% [6,7]. Patients with RA consider fatigue to
be an important physical and cognitive symptom that is
overwhelming, uncontrollable, unpredictable and affects
every aspect of life [1,4,7]. This symptom is often
overlooked and rarely measured [4,6], even though it is been
studied for many years. So, it is really important, when we
speak about treating a RA patient, to take into consideration
fatigue in order to have more complete and successful
management of the patient and as a result a more holistic
provision of healthcare [1]. Fatigue was studied in
relationship with physical health, and it was found that
clinical statuses, such as inflammation and disease activity,
can affect the severity of experiencing fatigue in RA patients
[8]. The study by Bianchi et al. implies that the association
between physical disability and severe fatigue has an overall
negative impact on a patient's quality of life [9]. These
physical aspects, including disability and pain, cause patients
limitations in daily life, and present psychological problems
can be a reaction to it [9]. More studies focused on the
mental health of patients in association with fatigue severity.
Higher depression scores or a history of depression, for
example, are associated with an increased incidence of, or
inability to improve, fatigue in RA patients [10]. Some of
those relationships appear to have a bidirectional path [8],
for example, evidence suggests that less improvement in
mental symptoms is connected with less simultaneous
improvement in fatigue and that mental health remains poor
for those who perceive persistent fatigue even with disease
treatment [10]. Thus, more studies are needed to establish
factors that can help to develop effective non-
pharmacological treatment in order to diminish RA fatigue.

Clinical variables were studied in association with fatigue
but with unclear results. For example, disease duration in
more studies was reported to not have a significant
association with fatigue, which is surprising because of the
progressive course of RA, and its worsening impact on
patients [11,12]. Due to common comorbidities in RA,
especially cardiovascular and respiratory, patients reported
higher levels of fatigue. Moreover, a medication used for
those comorbidities can influence it too [4]. Also,
sociodemographic variables were found to play a role in
experiences levels of fatigue. Gender was found to be
associated with female patients and greater fatigue [1,3].
Also, patients with lower educational levels reported more
fatigue [13,14]. Despite the high prevalence of fatigue in
RA, the role of other factors is still unclear. Thus, we aimed
to find the association between physical and mental health
with fatigue, controlling for sociodemographic variables and
disease duration. This study also aimed to try to determine if
there are differences between these factors in Slovak and
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Greek patients, and also measured which patients’ group will
report higher levels of fatigue.

METHODS
Sample and Procedure

The study sample was recruited at the outpatient department
of rheumatology of Louis Pasteur University Hospital in
Kosice, Slovakia and Municipal Clinics of the Municipality
of Iraklio Attica - Athens, Greece. Inclusion criteria for
participating in the study were diagnosed with RA based on
the criteria of the American College of Rheumatology
published in 1987 [15]. Patients who were younger than 18
years, had the existence of another physical handicap before
RA and were not able to understand Slovak or Greek
language were excluded from our study. Patients signed an
informed consent form before the study and their
participation was voluntary. The study followed Good
Clinical Standards and the Helsinki Declaration.

RA patients willing to participate were asked questions
about their sociodemographic background and disease
duration and completed questionnaires. In total 402 Slovak
patients were found to be eligible for the study, of which 105
refused to participate. The response rate of Slovak patients
was 73.8%. In total 51 Greek patients were asked to
participate in the study and none of them refused. The
response rate of data collected in Greece was 100%. The
final sample consisted of 348 patients, so the total response
rate was 76.8%.

Measures
Visual Analogue Scale for fatigue

The Visual Analogue Scale (VAS) is used as an instrument
for the measurement of subjective and behavioral
experiences. The higher scores mean a greater level of
measured variable [16]. In our case, it is used for the
measurement of the intensity of fatigue.

The 36-I1tem Short Form Health Survey

The Short Form Health Survey 36 (SF-36) was used to
evaluate how patients perceive their health status, both
physically and mentally. SF-36 consist of 36 items, which
are divided into 8 subscales: physical functioning, bodily
pain, role limitation due to physical health, general health,
vitality, social functioning, role limitation due to emotional
problems, and mental health. Two summary scores can be
calculated: Physical Component Summary (PCS) and
Mental Component Summary (MCS). The scores range from
0-100, with higher scores meaning better physical or mental
health [17]. SF-36 can be used for different patient groups'
data; thus, it allows us to use it across-disease groups and in
our case as a Cross-country comparison.
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Sociodemographic data and disease duration

Socio-demographic data were collected via an interviewer
and provided basic information about gender, age, and
education. Patients indicated their highest level of education
achieved and it was categorized into elementary, secondary
and university education. Responses to questions on disease
duration were completed by the patients together with the
questionnaires.

Statistical analyses

For our study, several statistical methods were used to
analyze the available data. For sociodemographic data,
disease duration, PSC, MSC and experience level of fatigue
descriptive statistics were used. The second step was
correlations of factors under study with fatigue. Lastly, we
applied the enter method in the linear regression to
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determine the associated between physical and mental health
with fatigue, controlled for sociodemographic variables and
disease duration. The first model of the variables included
sociodemographic data such as age, gender and education.
The second model included disease duration. The final, third
model included research factors that are associated with
fatigue. Results were displayed for Slovak RA patients,
Greek patients and patients from both countries together
(total sample). All analyses were conducted using the
statistical software package SPSS (version IBM SPSS 25).
Multicollinearity levels over 2.5 were not present and the p-
value of <0.05 was considered statistically significant.

RESULTS
Sample characteristics
The total sample was 348 RA patients (Table 1).

Table 1. Characteristics of the study population.

Characteristics

Sociodemographic variables

Total sample; N (%) / Mean+SD

Minimum Maximum

Age 55.49+12.04 21 83
Gender
Female 272 (78.2%)
Male 76 (21.8%)
Education level
Elementary 51 (15.5%)
Secondary 231 (70.4%)
University 46 (14%)
Clinical variables
Disease duration 9.95+6.77 0 39
Fatigue (VAS) 5.22+2.36 0 10
PSC (SF-36) 34.3+15.91 10.16 88.78
MSC (SF-36) 48.91+14.47 17.45 92.86

SD: Standard deviation; VAS: Visual Analogue Scale; PSC: Physical Health Summary Component; SF-36 - 36-ltem Short
Form Health Survey; MSC: Mental Health Summary Component
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The study includes 297 patients (85.3%) from Slovakia and
51 (14.7%) from Greece. Participants were predominately
females 272 (78.2% in the total sample) compared to males
76 (21.8%) as shown in Table 2.

Table 2. Characteristics of Slovak and Greek patients.

Slovak; N Greek; N
Characteristics (%) / (%) / Sig.
mean+SD mean+SD
Sociodemographic
variables
Nationality 297 (85.3%) 51 (14.7%)
Age 56.03+11.57 55.32+12.04 .02
Gender .000***
female 240 (80.8%) 32 (62.7%)
male 57 (19.2%) 19 (37.7%)
Education level .082
elementary 40 (14.4%) 11 (21.6%)
secondary 199 (71.8%) 32 (62.7%)
university 38 (13.7%) 8 (15.7%)
Clinical variables
Disease duration 10.26+6.91  8.08+5.56  .000***
Fatigue (VAS) 5.4+2.35 3.74+1.88 399
PSC (SF-36) 29.749.54  58.78+20.23 .000***
MSC (SF-36) 45.47+10.65 55.84+18.21 .000***

SD: Standard deviation; VAS: Visual Analogue Scale; PSC:
Physical Health Summary Component; SF-36 - 36-ltem
Short Form Health Survey; MSC: Mental Health Summary
Component

As shown, there was a significant difference in the
percentage of females RA patients in Slovakia (80.8%) and
Greece (62.7%). The mean age of the total sample was 55.49
years with a standard deviation (SD) of £12.04 years, and
the range of the youngest patient was 21 years old to the
oldest 83 years old. The Slovak patients had a mean age of
56.03 with SD *11.57 years. The Greek patients were
significantly younger with a mean age of 52.32 and SD
+14.21 years. Achieved education level in the total sample
was 51 patients finished elementary education (15.5.%),
secondary accomplished 231 patients (70.4%) and university
degree obtained 46 patients (14.0%). There are differences
between achieved education in both countries but they are
not significant. More Greek patients finished just elementary
education (21.6%) compared to Slovak patients (14.4%).
The Slovak patients achieved more secondary education
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(71.8%) compared to the Greeks (62.7%). The university
degree had a similar percentage of RA patients in Greece
(15.7%) and Slovakia (13.7%). The mean disease duration in
our total sample was 9.95 years with SD +6.77 of a
minimum of 0 years and a maximum of 39 years. Disease
duration in Slovak RA patients was 10.26 +6.91 years
significantly higher compared to Greek patients who
reported duration of disease of 8.08 +5.56 years. The fatigue
we measured with VVAS-fatigue. In the total sample was
mean of VAS fatigue was 5.22 SD +2.36. Table 2 shows a
significantly higher level of fatigue in Slovak RA patients
(mean of VAS-fatigue 5.40 SD *2.35) compared to Greek
patients (mean of VAS-fatigue 3.74 SD +1.88). There were
also significantly different levels of PCS and MCS in both
countries, with better results in Greek patients (PCS:
58.78+20.23; MCS: 55.84+18.21) compare to Slovak RA
patients (PCS: 29.7+9.54; MCS: 45.47+10.65).

Correlations between sociodemographic variables,
disease duration, physical and mental health with fatigue

Our results have shown a significant association between
gender and fatigue in the total sample of both countries and
Slovak patients, with greater fatigue in female patients.
There was no significant association between gender
and fatigue in Greek RA patients. Our results have displayed
a significance between age and fatigue in the total sample of
both countries and strong significance in the Greek patient's
sample, with older patients experiencing higher levels of
fatigue. There was no significance in Slovak RA patients
between age and fatigue. Our results have shown a strong
significant association between education and fatigue in the
total sample of both countries and Slovak RA patients.
Greek patients expressed education in significant association
with fatigue too, but it was not that strong relationship.
Patients with lower education had greater fatigue (Table 3).

Table 3. Correlations between sociodemographic variables,
disease duration, PCS, MSC and fatigue.

Sociodemographic =~ Total Slovak Greek
Variables sample

Gender 18** 14* .09
Age 14* .06 B0***
Education level - 21x** - 2%F* -42*%
Disease duration .06 .02 .35*
PCS OV
MCS - A4g**x -AgxrE | G

PSC: Physical Health Summary Component; MSC: Mental
Health Summary Component; *p < 0.05; **p <0.01; ***p <
0.001
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Table 3 also demonstrates the significant relationship
between disease duration and fatigue, but only in Greek
patients, where patients with you suffer RA longer reported
higher fatigue. There is no significance in the total sample
and Slovak patients in disease duration and fatigue. The PCS
and MCS showed a strong significant association between
them and fatigue in Slovak, Greek and total sample, with
patients that reported lower physical or mental health
experience greater fatigue.
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The association between physical health and fatigue

To measure the association between physical health and
fatigue, we used VAS-fatigue and PSC from the SF-36
questionnaire. Table 4 shows there was a strong significance
between physical health and fatigue (p < 0.001) in Model 3a
in Slovak patients, Greek patients and also in patients from
both countries together. The final regression model
explained between 20-62% of the total variance for our
samples.

Table 4. Multiple linear regression analysis: association between physical and mental health with fatigue.

Total sample
Adjusted
B R?

Model 1 7.3%** .06
Age .06 -.02
Gender 16** 12*
Education - 17** -.19%*
Model 2 .19 .06
Age .07 -.01
Gender A7 13*
Education - 17** -.19**
Disease

. -.03 -.05
duration
Model 3a 71.07*** .24
Age -.03 -.03
Gender A1* .09
Education -11 -.07
Disease

. -.09 -1
duration
PCS - 46*** - Ax**
Model 3b 75.53%** .25
Age .003 .00
Gender A1* .09
Education -11 -11
Disease

) -.004 .01
duration
MCS - 45*** - 42***

Slovak Greek

Adjusted Adjusted
F B
R? R?
4.51** .04 8.14*** 41
52**
.25
-.13
.6 .04 .003 .39
53**
.25

-.13
-.01

50.46*** 2 17.69%** .62
13
.28*

=L
-.03

- 53
52.86*** 2 5.64* 48
3
26

-.08
-.02

-4*

S standardized regression coefficient; F Change: The significance of prediction improvement in the model fit; Adjusted R?:
Explained variance adjusted for the number of predictors in the particular model; *p <0.05; **p <0.01; ***p <0.001
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DISCUSSION

In this study, we aimed to evaluate the factors associated
with fatigue and to compare the results gathered from the
Slovak and Greek patients on those factors. Higher reported
levels of fatigue were in Slovak patients, but it was not
significantly different. In correlation analyses, we found
lower education levels, and worsened physical and mental
health associated with higher fatigue in the total sample, and
also in Slovak and Greek RA patients. The physical and
mental health stayed significantly associated with fatigue
also in the regression analyses. Gender was significantly
associated with fatigue in the total sample and Slovak
patients in correlation. A significant association between age
and fatigue was found in the total sample and Greek patients.
The disease duration correlated weakly with Greek patients.
In our results, we found that Slovak RA patients suffer more
from fatigue compared to Greek patients. Patients from both
countries were of similar age, but only in Greek patients it
plays a significant role, and older patients reported higher
fatigue. On the other hand, the female gender was
significantly associated with greater fatigue only in Slovak
and not in Greek patients. However, the physical and mental
score was higher in Greek patients, which may be explained
by the higher average life expectancy of Greeks (83 years)
as compared to Slovaks, whose life expectancy is 78 years
on average [18]. Another possible reason might be the
cultural differences in lifestyles between Slovaks and
Greeks. Greek people live in agood climate, with a high
temperature and sun most days, allowing them to go out and
socialize with other people more, eating mostly a
Mediterranean diet [19]. It could be also explained by
clinical status, but in our study, we didn't have data collected
about disease activity, functional disability, comorbidities, or
type of pharmacological treatment, that can influence the
overall quality of life in RA patients [4,12,20], so future
research is needed. In some sociodemographic data, we
found discrepancies in association with fatigue in our sample
compared to earlier studies. Gender has been shown to have
strong significance in the correlation in our total sample of
both countries and also significant in Slovak RA patients,
but not in Greek patients. In the final regression model, it
was significant with fatigue only in the total sample. There
was a significant difference in the percentage of female
patients in both countries and Greek patients were only
62.7% of females in compared to 80.8% in the Slovak
sample. Nevertheless, fatigue is typically associated with the
female gender [1,3], but there were studies where that did
not find this significance [21,22], so future research on the
subject is needed for a clearer conclusion. Age as a predictor
of fatigue was significant in our total sample and was also
reported as strongly significant in Greek RA patients. The
regression model was age significant only in the first two
models and after when physical or mental health was added
it lost its significance. The Slovak group of patients did not
show a relationship between age and fatigue. Therefore it
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seems that older age is not that strongly associated with
higher levels of fatigue as previously stated [12]. Age was
often connected with fatigue due to ageing, and as people get
older easier they get tired, so strategies for healthy ageing
are needed [23]. However, some studies found also that
younger age is associated with fatigue in RA patients
[20,24], so fatigue can be prevalent at any age and more
studies further into the topic are required. The educational
levels were found to be significantly associated with fatigue
in the total sample, as well as in both of the samples
separately. In the regression models, it lost its significance.
There was also no statistical difference between achieved
education in Slovak and Greek patients. This finding was in
the line with previous studies where lower education was
associated with higher experience fatigue in RA patients
[13,14]. Our results showed that disease duration is not a
major factor in a strong association with fatigue. Only the
Greek patients showed a significant, but weak correlation
between disease duration and fatigue and it was not
significant in any regression model. We found fewer studies
confirming this association [25], as those which do not
support an association between disease duration and fatigue
and RA patients experience fatigue in any stage of the
disease [12,26]. In our study, we found a strong association
between physical health and fatigue in Greek, Slovak and
also the total sample. Also, regression analyses support our
findings about the significant association, which is in the
line with previous studies [8]. Studies showed that regular
physical activity can help to reduce fatigue [4,8]. However,
the study found that the physical impact on the health of RA
patients is also a barrier to physical activity because is
extremely tiring for the patient [7]. Based on those findings,
we can conclude that it is a vicious circle for RA patients,
making it even more important for healthcare professionals
to highlight the importance of exercise and motivate
patients. Also, mental health was found to be strongly
associated with correlation and also in regression analyses in
Slovak, Greek and the total sample. This association is
particularly important because poor mental health in RA
patients exacerbates fatigue severity [4,9,10,20]. Especially
in the post-pandemic situation is important to focus on
psychological stress in patients due to the higher prevalence
caused by the COVID-19 pandemic [27,28]. It was also
found that high levels of physical activity, not only reduced
fatigue, but patients have more positive moods [29]. Another
study described a cultural difference in fatigue association
and in some countries, fatigue was mainly related to physical
impact and rarely to mental [30]. As a result, when
developing non-pharmacological interventions for fatigue, it
is critical to keep cultural differences in mind.

STRENGTHS AND LIMITATIONS

The strength of our study is the comparison of two culturally
different samples of RA patients. Also, our results confirm
the importance of measuring fatigue during patients'
rheumatology visits, due to its high prevalence. We
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examined the association with not only physical but also
psychological factors. Furthermore, results imply that
fatigue is affected by different factors, which should be
taken into account when non-pharmacological interventions
are developed. Lastly, our study had a high response rate of
76.8% (100% in the Greek sample and 73.8% in the Slovak
sample). It is important to notice that we compared only 51
Greek patients with 297 Slovak patients. Using these
numbers for comparison creates some limitations, because of
the large size difference between the number of patients in
each country sample. In later years it is hoped that a study of
higher numbers of Greek patients should be conducted.
Another limitation is the small number of male patients,
which is typical for RA, and future research with more male
patients is needed. Also, we didn't collect data about the
patient's clinical status or pharmacological treatment, which
may affect the study results.

CONCLUSION

The results revealed a statistically significant association
between physical and mental health and fatigue. We also
found differences in factors related to fatigue among
nationalities. We focused on sociodemographic data such as
gender, age, education, disease duration, and physical and
mental health. In light of this data, it is suggested that
fatigue, as one of the most common RA symptoms, has a
multidimensional nature and should be considered and
treated in accordance with its determined origins. It is also
critical that physicians consider the mental health status of
their patients when treating fatigue because it has been
shown to be connected, so focusing solely on physical health
is not enough. It is essential to consider multiple
management options (hon-pharmacological interventions) in
order to improve morbidity, holistic health care services and
the general improvement of the quality of life of the patients.
Because of the contradictions in our findings and other pre-
existing literature, more research on the factors that
influence fatigue is needed. It may also be beneficial to
research various domains of fatigue to determine which
factors are associated with them and how they affect RA.
Finally, based on our findings, we believe that more studies
comparing patient samples from different countries would be
beneficial in understanding how cultural background
influences fatigue in RA patients.
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