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Abstract

Background/Aim: Rheumatoid arthritis (RA) is a chronic autoimmune
disorder that primarily affects the joints, leading to stiffness, swelling and
persistent pain. Pain in these patients is not only a physical symptom but
also a complex experience shaped by biological, psychological and social
influences. Depression and anxiety frequently occur alongside the dis-
ease, further contributing to greater pain perception, reduced functional
ability and diminished quality of life. Aim of this study was to highlight the
impact of depression on functional status and pain intensity in female pa-
tients with rheumatoid arthritis.

Methods: A descriptive analytical study involving 50 female patients diag-
nosed with RA according to ACR/EULAR criteria followed patients during
inpatient rehabilitation at the Institute for Physical Medicine, Rehabilitation
and Orthopaedic Surgery "Dr Miroslav Zotovi¢" was performed. The study
examined the relationship between pain (VAS), functionality (HAQ), depres-
sion (BDI) and personality disorders (MMPI).

Results: The average age of participants was 63.8 years. The most com-
mon comorbidities were hypertension (64 %) and hypothyroidism (30 %).
Of the total 50 patients, 23 (46 %) were smokers. The mean VAS pain scale
value was 6.59, while the HAQ questionnaire average value was 0.811.
Depression was identified in 17 patients (12 mild, 4 moderate and 1 severe
depression). Patients with depression had higher pain intensity and poorer
function.

Conclusion: Psychosocial factors, including anxiety and depression,
are important predictors of functional status and pain in RA. For effective
pain management, it is important to identify, through a biopsychosocial
approach, all factors that influence subjective pain perception.
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Introduction

Rheumatoid arthritis (RA) is a chronic progres-
sive condition, immunologically mediated, with
inflammation starting in the synovium and ad-
vancing to joint damage and extra-articular
manifestations. The prevalence in most coun-
tries according to epidemiological studies ranges
around 1 %, the disease occurs 2-3 times more
frequently in females and most commonly mani-

fests between ages 40 and 50. Joint damage often
advances quickly after disease onset, leading to
deformities, making proper diagnosis and treat-
ment in early disease stages critically important.!
The disease course is variable, ranging from mild
oligoarthritis to severely progressive polyarthri-
tis with severe damage.?

Copyright © 2025 Vuckovic et al. This is an open access article distributed under the Creative Commons Attribution License (CC BY), which permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.
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Given that the disease leads to significantly re-
duced work capacity and severe disability in pa-
tients, it has both significant social and medical
importance. Patients being treated for RA report
that pain is their greatest problem, causing psy-
chological disturbances and sleep difficulties.
Along with all associated conditions and symp-
toms, it leads to poorer quality of life and func-
tional disability, more so than joint damage and
deformities alone.?*®

Previously, RA was considered an inflammato-
ry disorder affecting peripheral joints, driven
by local immunological mechanisms that trigger
cytokine activation.* Today, it is recognised that
pain in RA is not solely the consequence of joint
inflammation. It is believed that central disor-
ders play a significant role, including central sen-
sitisation, altered pain perception in the CNS, as
well as psychological factors such as anxiety and
depression.””?

Modern approaches recognise pain as a complex
phenomenon that cannot be fully explained by
inflammation alone, but also by neurobiological
and psychosocial components. Acute pain aims to
prevent the action of harmful stimuli and thus has
a protective function. In contrast to acute pain,
which signals potential tissue damage, chron-
ic pain lacks a clear physiological function and
persists beyond the normal healing period, even
after the initial painful stimulus has ceased.!® Af-
ter cessation of harmful stimuli, in inflammatory
arthritis after inflammation subsides, pain may
still persist.”?

Longitudinal studies support the fact that central
sensitisation can contribute to pain persistence
in RA, which may explain why some patients, de-
spite controlled inflammatory processes and low
disease activity, experience severe pain and have
significantly reduced functionality.!* 12 Numer-
ous studies indicate that patients with chronic
pain have changes in brain regions involved in
cognitive and emotional pain modulation.”

Proinflammatory cytokines originating from the
periphery can affect central brain structures,
influencing regions implicated in depression
such as the prefrontal cortex, hippocampus, an-
terior cingulate cortex and basal ganglia. These
changes are associated with alterations in neu-
roendocrine activity and neurotransmitter me-
tabolism.* Along with other chronic conditions,
female gender and psychosocial factors including
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anxiety and depression are important predictive
factors for pain prognosis in RA.»®

This complex interaction may help explain why
individuals with persistent pain are more sus-
ceptible to developing anxiety and depression
and conversely, why patients with cognitive dys-
function or psychological stress are predisposed
to chronic pain. Persistent pain contributes to
central mechanisms of pain amplification.'® Sev-
eral factors may account for the high prevalence
of depression in RA patients, including the bur-
den of living with a chronic disease with no com-
plete cure, loss of social or occupational roles and
even potential side effects of pharmacological
treatment."’

Despite the prevalence and significance of men-
tal health disorders, they are rarely investigat-
ed in rheumatological studies and research, as
well as in clinical practice.’® According to recent
data, mental health has been investigated and ob-
served in less than 8 % of published papers relat-
ed to RA, while quality of life has been monitored
in a somewhat higher percentage (around 19 %),
mainly using the SF-36 test."

As a common psychiatric comorbidity, depression
impacts over 264 million individuals worldwide
and contributes significantly to global disability.
Its symptoms and consequences are very diverse,
caused by a combination of different factors in-
cluding individual sensitivity and the way the dis-
ease develops and responds to treatment.?’ One
of the factors that further complicates depression
diagnosis is the presence of chronic pain. Persons
suffering from long-term pain are often medi-
cally examined for pain, but the broader context
of their psychological and social condition is not
considered.*®

Depression and chronic pain, according to liter-
ature data, occur together in up to 60 % of cas-
es.’® Sociodemographic characteristics such as
employment status and education can influence
quality of life in female RA patients. Work activi-
ties and social status can affect the psychological
state of female patients, with potential conse-
quences on quality of life and functional status.

The prevalence of depression in RA ranges be-
tween 14 % and 41 %.?! There are studies indicat-
ing that the level of depression in disease dura-
tion over 9 years is up to 40 %.%2 The correlation
between depression and RA is multifactorial:
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it can result from social and economic factors,
functional disability and degree of inflammation.
A range of depressive symptoms—including dis-
turbances in sleep, fatigue and decreased appe-
tite—are commonly observed in patients with
RA.Y

Understanding how chronic pain relates to psy-
chological factors, fatigue and sleep disorders
has great clinical and theoretical significance
and leads to the need for an individual approach
to treating these patients. Cognitive decline in RA
patients is influenced by key symptoms, includ-
ing chronic pain and psychological distress.??

Presented study aimed to investigate the rela-
tionship between somatic symptoms, functional
disability and psychological deviations in female
patients with RA. The focus was on assessing
pain intensity, functional capacity and presence
of depressive and anxiety symptoms using vali-
dated scales and questionnaires.

Methods

A descriptive analytical study included 50 female
patients diagnosed with RA according to current
ACR/EULAR criteria.?* The patients underwent
inpatient physical therapy and medical rehabili-
tation at the Institute for Physical Medicine, Re-
habilitation and Orthopaedic Surgery "Dr Miro-
slav Zotovic¢".

Sociodemographic characteristics of patients
(age, smoking status, occupation) were observed,
as well as presence of comorbidities. During re-
habilitation, patients were monitored for pain
intensity using the visual analogue scale (VAS)
pain scale, functional status assessment using
the HAQ questionnaire, assessment of depres-
sion and anxiety presence using the Beck de-
pression scale (BDI) and Minnesota multiphasic
personality inventory (MMPI) personality test,
as psychiatric comorbidities.?>?® All assessment
instruments were administered in the Serbian -
language versions.

The study included females aged 18-70 years and
all participants previously agreed to participate
in the research. The study did not include female
patients suffering from diabetes, those who had
cerebrovascular stroke, malignancy, alcoholism,
pregnancy, peripheral nervous system diseases,
surgical intervention performed in the previous
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6 months, patients on antidepressant therapy,
pregabalin/gabapentin.

All female patients were treated with physical
therapy modalities (individual kinesiotherapy
program, functional occupational therapy, anal-
gesic electro-procedures and hydrokinesiother-
apy in thermos-mineral water) as standard pro-
tocol during medical rehabilitation. All female
patients underwent pain intensity assessment
(VAS scale), functional status (Health Assess-
ment Questionnaire - HAQ index) and psycho-
metric tests that are in standardised use at the
institution where the research was conducted.

Statistical methods

Results are presented as number (%) or mean
+ SD, or median (interquartile range), depend-
ing on data type and distribution. Groups were
compared using parametric (Student t-test) and
non-parametric (Mann-Whitney U test) tests.
Pearson and Spearman correlations were used to
assess correlations between variables. All p-val-
ues less than 0.05 were considered statistically
significant. All data were analysed using SPSS
29.0 (IBM Corp. Released 2023. IBM SPSS Statis-
tics for Windows, Version 29.0. Armonk, NY: IBM
Corp.) and R 4.1.0. (R Core Team (2017). R: A lan-
guage and environment for statistical computing.
R Foundation for Statistical Computing, Vienna,
Austria.

Results

The study included 50 participants with RA as
primary diagnosis. The average age of partici-
pants was in the seventh decade; all were female
and half were smokers (46 %) (Table 1). Descrip-
tive statistics found that unemployed (house-
wives) comprised 37.7 %, administrative work-
ers 24.44 %, merchants 11.1 % and agricultural
workers 6.66 % (Figure 1).

Almost all participants had significant comor-
bidities, most commonly hypertension, hypothy-
roidism and osteoporosis. All female participants
except one used csDMARD therapy, while only 14
% were on biological therapy. Taking data on as-
sociated diseases, 64 % of female patients were
taking hypertension therapy, 30 % hypothyroid-
ism therapy and 28 % had verified osteoporosis
(Figure 2).
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Figure 1: Demographic characteristics of patients

MMPI — Minnesota multiphasic personality inventory; csDMARD — conventional synthetic disease-modifying anti-rheumatic drug;
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Figure 2: Comorbidities of patients with rheumatoid arthritis

Table 1: Participants characteristics

Characteristics Value
Age (N = SD) 63.8 +9.3
Gender, female (N (%)) 50 (100 %)

SD - standard deviation;

The average pain intensity value, measured on
the VAS scale, was 6.59 * 1.47. In functional sta-
tus and disability assessment, the HAQ index was
0.811 + 0.284. In psychometric test assessment
using the MMPI personality test, 14 % of female
patients had anxiety, 2 % had elements of hys-
teria and on the BDI 38.88 % of female patients
had depression symptoms - 26.66 % were mildly
depressed patients, 8.88 % moderate depression,
while one patient (2.22 %) had verified severe de-
pression.

The most important disease-specific factors af-
fecting the degree of RA, as well as depression,
are shown in Table 2. As shown in the table, age
had weak correlation with HAQ and BDI (HAQ
was very close to conventional significance lev-
el, while BDI was not). Patients with osteoporosis
had significantly higher VAS scores, while HAQ
and BDI medians differ but not significantly. BDI
was higher in smokers, lower in participants with
hypertension and osteoporosis, but without sta-
tistically significant differences.

BDI correlated with VAS and HAQ, with only HAQ
showing positive correlation at the border of sta-
tistical significance (Table 3, Figure 3). Addition-
ally, BDI showed negative correlation with HAQ
change (higher BDI corresponds to greater HAQ
reduction), but without statistical significance.
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Table 2: VAS, HAQ and BDI in correlation with disease-specific factors

Factor VAS HAQ BDI
Age [coef. (p)]? -0.109 (0.452) 0.264 (0.064) -0.220 (0.129)
Smoking
Yes 6.7+1.4 0.70 (0.40) 14 (12)
No 6.5+1.6 0.75 (0.25) 8(8)
p-value® 0.643 0.860 0.335
Hypothyroidism
Yes 6.7+1.9 0.80 (0.35) 84
No 6.6 +1.2 0.70 (0.40) 13 (12)
p-value® 0.812 0.323 0.194

2 Pearson correlation coefficient (p-value); ® t-test; ¢ Mann-Whitney U test; Results are presented
as mean =+ standard deviation or median (interquartile range); VAS: visual analogue scale; HAQ:

Health assessment questionnaire; BDI: Beck depression inventory;
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Figure 3: Correlation between BDI and HAQ

BDI: Beck depression inventory; HAQ — Health assessment questionnaire

Discussion

RA is a complex chronic disease that significantly
affects physical health, functional capacity and
psychological state of patients. Understanding
the interconnection between somatic symptoms
and psychological problems in these patients is
necessary for optimising their treatment and im-
proving quality of life.

Presented study aimed to investigate the rela-
tionship between somatic symptoms, functional
disability and psychological deviations in female
patients with RA. The focus was on assessing

pain intensity, functional capacity and presence
of depressive and anxiety symptoms using vali-
dated scales and questionnaires.

The prevalence of depression in participants was
38.88 %, which is consistent with literature data
where depression prevalence in RA patients rang-
es between 14 % and 61 %.* A study conducted in
Argentina that included 258 patients of both gen-
ders showed that severe depression prevalence
was 33.8 %, while mild forms of depression were
present in 25.6 % of patients, similar to presented



930

study where, of the total prevalence, most female
patients (26.66 %) were in the mild depression
category.*?

All patients in presented group were women,
which is consistent with literature data that of-
ten identifies female gender as a significant risk
factor for developing depression in patients with
RA.31 32 Studies have shown that hormonal, psy-
chosocial and biological factors in women con-
tribute to higher depression frequency compared
to men.

Most female patients were on standard medi-
cation therapy based on csDMARDs (90.90 %),
which includes methotrexate, prednisone and
hydroxychloroquine. These medications usually
help control inflammation and prevent disease
progression, but long-term use can have side ef-
fects, including gastrointestinal disturbances,
liver problems and potential immune system sup-
pression.33 34

Biological therapy (14 %) in this study indi-
cates more severe disease form in those female
patients. The advent of biological therapy (bi-
ological DMARDs) has drastically changed the
therapeutic approach in RA treatment. Disease
remission or low disease activity are now achiev-
able goals for many patients who have access to
these therapies, but although there are long-term
data confirming biological drug efficacy, their use
is not without risk.>

Smoking status is a significant risk factor for
RA development, as 46 % of female patients in
presented study were active smokers. Recently,
Sugiyama and colleagues conducted the first me-
ta-analysis suggesting that smoking is indeed a
risk factor for RA in men with positive rheuma-
toid factor (RF) and in heavy smokers. In female
smokers, the risk was approximately 1.3 times
higher than in non-smokers.3®

Research by Vellerant et al indicated a connection
between obesity, depression and smoking status
in female RA patients, in that BMI affects the rela-
tionship between oxidative stress and depressive
symptoms. Smoking is one of the more significant
risk factors as it enhances oxidative stress and
causes epigenetic and immunological changes,
considered a confirmed risk factor for RA while
simultaneously increasing risk for depression de-
velopment.
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Pain remains one of the most dominant RA symp-
toms, even in patients in remission or with ad-
equate therapy. Differences in pain perception
may be related to factors such as disease dura-
tion, therapeutic response, but also presence of
comorbidities, including depression and anxiety.
Female patients with pronounced depressive
symptoms in this study had higher pain intensity
on the VAS scale (values between 7 and 9).*’

Functional capacity in RA patients depends on
factors such as disease duration, joint damage,
pain presence and comorbidities. A study pub-
lished in RMD Open (2020) examined depression
and anxiety in patients who suffered from RA
and found that higher HAQ scores were associat-
ed with depression, which positively correlates
with presented results.3® A 2018 study, confirms
presented study findings, emphasising that sub-
jective pain sensation, using VAS, has more sig-
nificant impact on functional disability than ob-
jective disease activity parameters like DAS28,
indicating that pain, as a subjective experience,
directly reflects on functional abilities of pa-
tients with RA and emphasises the importance of
its assessment and treatment in everyday clinical
practice.’

Depression additionally worsens pain perception
and functional disability, which is clearly seen in
this study - female patients with depressive dis-
turbances had higher pain intensity (7-9 on VAS
scale) and worse HAQ index results. Although the
study included a small sample, results show bidi-
rectional connection between somatic symptoms
(pain, functional disability) and psychological de-
viations (depression, anxiety).

This may be a consequence of several factors, in-
cluding decreased motivation for physical activi-
ty, increased pain perception and lower tolerance
threshold for disease symptoms. On the other
hand, intense pain and functional limitations
can contribute to development or worsening of
depressive and anxiety symptoms, creating a vi-
cious cycle that negatively affects quality of life.

This study has several limitations that should be
considered when interpreting the results. First,
the relatively small sample size, consisting exclu-
sively of female patients, limits the generalisabil-
ity of the findings to the broader population of
individuals with RA. The study relied primarily
on subjective measures of pain and functional
disability, which are inherently influenced by in-
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dividual patient perception and may introduce
reporting bias. The absence of longitudinal fol-
low-up prevented the assessment of changes in
disease activity, functional status and treatment
response over time. The wide age range of partic-
ipants (18-70 years) may have introduced vari-
ability in clinical presentation and treatment out-
comes that was not fully accounted for. The study
did not control for or analyse the potential effects
of different physical therapy modalities applied
within the sample, which could have influenced
the observed results.

Conclusion

Many patients who were in remission and good
disease control have pain and poorer function-
ality and this may be a result of non-inflamma-
tory processes. The presence of depression as
a comorbidity can significantly contribute to
poorer condition in patients with RA, leading
to worse quality of life. The connection be-
tween psychological deviations and somatic
complaints is bidirectional and indicates the
significance of a biopsychosocial approach in
optimal treatment of patients with RA.
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