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Background: Fatigue is one of the most prevalent and disabling symptoms in patients with rheumatoid arthritis (RA), yet its
relationship with disease activity remains complex and underexplored in many populations.

Objective: To evaluate the association between disease activity and fatigue in RA patients at King Abdulaziz University Hospital
using validated clinical measures.

Methods: A cross-sectional study was conducted among 253 RA patients fulfilling the ACR/EULAR 2010 classification criteria.
Disease activity was assessed using the Clinical Disease Activity Index (CDAI), and fatigue was measured with the Functional
Assessment of Chronic Illness Therapy—Fatigue (FACIT-F) scale. Relationships between fatigue (FACIT-F scores) and CDAI were
examined using Pearson correlation with continuous CDALI scores. Descriptive statistics (mean + SD) of FACIT-F scores across CDAI
categories were provided for illustration. Multivariate linear regression adjusted for age, sex, disease duration, body mass index,
employment status, serological markers, and treatment type. ANOVA was applied to assess differences in mean FACIT-F scores across
disease activity categories. Statistical significance was set at p < 0.05.

Results: Fatigue was reported by 80% of patients, with 10% experiencing severe fatigue (FACIT-F <13). Mean FACIT-F scores
decreased as disease activity increased: remission 40.1 + 8.2, low disease activity 35.7 + 10.4, moderate disease activity 25.6 £+ 9.8,
and high disease activity 15.4 + 7.3 (»p < 0.001, ANOVA). Pearson correlation demonstrated a strong inverse relationship between
CDALI and FACIT-F scores (r =—0.68, 95% CI: —0.83 to —0.45 in the high disease activity group). Multivariate analysis confirmed that
disease activity remained a key determinant of fatigue after adjusting for potential confounders, with female sex, obesity, and longer
disease duration also independently associated with lower FACIT-F scores.

Conclusion: Fatigue in RA is strongly associated with disease activity but persists in patients with well-controlled inflammation,
reflecting multifactorial origins. Routine fatigue assessment and holistic management strategies addressing both inflammatory and non-
inflammatory contributors are essential to improve patient quality of life and treatment outcomes.
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Background

Rheumatoid arthritis (RA) is a chronic autoimmune disorder characterized by persistent synovial inflammation, leading
to joint damage, pain, and functional disability." Affecting approximately 1% of the global population, RA predominantly
targets the small joints of the hands and feet, though larger joints can also be involved.” The disease is systemic, with
extra-articular manifestations such as cardiovascular, pulmonary, and dermatologic complications contributing signifi-
cantly to morbidity and mortality. The progressive nature of RA and its impact on patients’ quality of life make it
a significant public health concern.’ Despite advances in understanding the pathophysiology of RA and the introduction
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of disease-modifying therapies, managing the disease’s physical and psychological symptoms remains a considerable
challenge.*

One of the most debilitating symptoms experienced by patients with RA is fatigue, which affects nearly 40-80% of
individuals with the disease. Fatigue in RA is multidimensional, encompassing physical, cognitive, and emotional
components, and it often does not correlate directly with disease activity or the severity of joint damage.®’ The
unpredictability of fatigue, along with its chronic nature, complicates its management and severely impacts patients’
quality of life, work productivity, and social functioning.® Despite the high prevalence of fatigue between 40-80% in RA
populations, the underlying mechanisms are not fully understood, and there is no standardized approach to its assessment
and treatment.” '

Fatigue in RA can be influenced by a wide range of factors, including disease activity, pain, depression, sleep
disturbances, and medication side effects. These factors may act independently or interactively, exacerbating the patient’s
sense of fatigue.'” Disease activity itself, typically measured using composite indices such as the Disease Activity Score
(DAS) or the Clinical Disease Activity Index (CDALI), is often considered a primary driver of fatigue.'* However, studies
have shown that fatigue can persist even in patients with well-controlled disease, suggesting that other, non-inflammatory
mechanisms may contribute to this symptom.'>~'” Understanding the complex relationship between disease activity and
fatigue is critical for developing effective management strategies aimed at improving patient outcomes.'®

King Abdulaziz University Hospital in Saudi Arabia, a tertiary care center in Saudi Arabia, provides specialized care
to a large cohort of RA patients. This setting offers a unique opportunity to assess the relationship between fatigue and
disease activity in a Middle Eastern population, where sociocultural factors may influence the experience and reporting of

fatigue. While numerous studies have explored fatigue in RA in Western populations,'®*°

there is a relative paucity of
research in the Middle East, particularly in Saudi Arabia. Given the potential differences in patient perceptions of fatigue,
disease burden, and healthcare access in this region, it is essential to investigate these aspects in local contexts.

The present study aims to assess fatigue and its association with disease activity in RA patients at King Abdulaziz
University Hospital. Specifically, it seeks to explore the prevalence and severity of fatigue among RA patients, identify
factors that contribute to fatigue, and evaluate the correlation between fatigue and standard measures of disease activity.
By doing so, this study will contribute to a better understanding of how fatigue manifests in RA patients in this setting

and may inform tailored interventions to address this often-overlooked aspect of RA management.

Materials and Methods
Study Design, Setting, and Period

This cross-sectional study was conducted at King Abdulaziz University Hospital to assess the relationship between
fatigue and disease activity in patients with rheumatoid arthritis (RA). King Abdulaziz University Hospital is a major
tertiary referral center in Jeddah, Saudi Arabia, providing specialist theumatology services to patients from the western
and central regions of the country. The rheumatology clinic receives referrals from primary and secondary care facilities,
resulting in a cohort that reflects a diverse RA population with varying disease severities and sociodemographic
backgrounds.

Data collection occurred over several months, with each participant assessed at a single point in time, consistent with
the cross-sectional study design. Patients were eligible if they had a confirmed clinical diagnosis of RA and also fulfilled
the American College of Rheumatology/European League Against Rheumatism (ACR/EULAR) 2010 classification
criteria.?' All participants were aged 18 years or older and provided written informed consent prior to participation.

Study Population, Sampling, and Sample Size

Patients were recruited consecutively from the Rheumatology Clinic at King Abdulaziz University Hospital. Eligible
participants were adults with a confirmed clinical diagnosis of rheumatoid arthritis (RA) who also fulfilled the ACR/
EULAR 2010 classification criteria. Patients with comorbidities that could interfere with the assessment of fatigue (eg,
severe anemia, uncontrolled thyroid disease, or major psychiatric disorders) were excluded. Written informed consent
was obtained from all participants prior to enrollment.
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The sample size calculation was based on detecting a moderate correlation between fatigue and disease activity (effect
size r = 0.30), guided by prior studies examining this relationship in RA populations. Using a two-tailed significance
level of 0.05 and 80% power, the minimum required sample size was determined. Consecutive recruitment continued
until this target was met, resulting in the final study cohort.

Data Collection

Participants underwent a comprehensive clinical evaluation by a rheumatologist to assess disease activity using the
Clinical Disease Activity Index (CDAI). Immediately following the clinical evaluation, trained research assistants
administered the Functional Assessment of Chronic Illness Therapy—Fatigue (FACIT-F) questionnaire, version 4,%% to
assess fatigue levels 22. The FACIT-F is a validated instrument for evaluating fatigue in chronic illnesses, including RA.
It consists of 13 items scored on a 0—4 scale, where higher scores indicate less fatigue. The total score is calculated by
summing the item responses, multiplying by 13, and dividing by the number of items answered, with higher scores
reflecting better functioning and lower fatigue severity.

Serological and laboratory data, including anti-cyclic citrullinated peptide (anti-CCP) and antinuclear antibody
(ANA) status, were retrospectively retrieved from patient medical records. Blood samples were collected during the
same clinical visit or within a short period relative to the CDAI and FACIT-F assessments to maintain temporal
relevance. ANA status was determined using indirect immunofluorescence (IIF) on HEp-2 cells, according to standard
hospital laboratory protocols. Missing data were minimal (<5%) and were handled using complete case analysis,
excluding only those participants with missing values from specific analyses.

Clinical Disease Activity Index (CDAI)

RA disease activity was assessed using the Clinical Disease Activity Index (CDAI), which includes counts of tender and
swollen joints (28 joints), patient global assessment, and physician global assessment. CDAI scores range from 0 to 76
and were categorized as follows: remission (<2.8), low disease activity (2.8—10), moderate disease activity (11-22), and
high disease activity (>22). In all analyses, the term “disease activity” refers specifically to CDAI scores.”® Although the
Disease Activity Score using 28 joint counts (DAS28) is a widely used measure of RA disease activity, this study focused
on the Clinical Disease Activity Index (CDAI) as the primary measure. Therefore, DAS28 was not analyzed in relation to
fatigue, and all analyses presented are based on CDALI scores.

FACIT-F Fatigue Categorization and Measurement

Fatigue was assessed using the 13-item Functional Assessment of Chronic Illness Therapy—Fatigue (FACIT-F) scale,
which has been validated and shown to be reliable in Arabic-speaking populations.”**> Based on FACIT-F scores,
patients were categorized into four levels of fatigue: severe (0—13), moderate (14-26), mild (27-39), and no fatigue
(40-52). This stratification enabled a detailed assessment of fatigue severity and facilitated analysis of its relationship
with theumatoid arthritis disease activity. This scoring classification has been applied in prior studies utilizing the FACIT-

F instrument.?+2%%7

Data Analysis

Normality of continuous variables was assessed using the Shapiro—Wilk test. Differences in FACIT-F scores across CDAI
categories (remission, low, moderate, and high disease activity) were analyzed using one-way analysis of variance
(ANOVA), followed by post-hoc comparisons with Bonferroni correction to identify significant group differences.
Pearson correlation was used to evaluate the relationship between continuous CDAI scores and FACIT-F scores.

To account for potential confounding factors, a multiple linear regression analysis was conducted with FACIT-F score
as the dependent variable and CDAI (continuous), age, gender, body mass index (BMI), disease duration, employment
status, biologic therapy, and serological markers (anti-CCP and ANA) as independent variables. Multicollinearity was
assessed using variance inflation factors (VIF), and residuals were examined to confirm model assumptions. All statistical
tests were two-tailed, with a p-value < 0.05 considered statistically significant. Analyses were performed using SPSS
version 25 (IBM Corp., Armonk, NY, USA).
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Results

A total of 253 patients met the inclusion criteria and were enrolled in the study. The cohort had a mean age of 55.3 years,
and 60% were female. Most patients were married and had children, and a substantial proportion were unemployed.
Obesity was common in the study population, and serological markers showed moderate positivity for CCP and ANA.
Disease duration varied widely, with over one-third of patients living with RA for more than six years. In our cohort,
38.7% of patients were positive for anti-CCP antibodies, which is lower than rates reported in some international RA
cohorts. This difference may reflect population-specific characteristics, variations in disease duration at diagnosis, referral
patterns to the tertiary care center, or differences in assay methods. ANA positivity was observed in 35.2% of patients.
These serological findings were included as independent variables in the multivariate regression analysis. Of the 253
patients, 72 (28.5%) were undergoing biologic or JAK inhibitor therapy, while 173 (68.4%) were treated with conven-
tional synthetic DMARDs (csDMARDs) (Table 1). Medications reported in Table 1 include those available and

Table | Demographic and Clinical Characteristics of RA Patients

Characteristic Frequency (n = 253) | Percentage (%)
Age (years) (Mean * SD) 553 £ 10.1

Gender

Male 101 40
Female 152 60
Disease Duration (years) (Mean * SD) 7246

Marital Status

Married 200 79.1
Single 44 17.4
Widow 5 2.0
Divorced 4 1.6

Having Children

Yes 201 79.1
No 52 20.5
Number of Joints Involved (Median: Range) 8: 1-20

Employment Status

Employed 60 23.6
Non employed 181 71.3
Retired 12 4.7

Body Mass Index (BMI)

Under weight (<18.5) 5 59

Normal weight (18.5-24.9) 61 24.1

Over weight (25.0-29.9) 67 265

Obese (>30.0) 110 435
(Continued)
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Table | (Continued).

Characteristic Frequency (n = 253) | Percentage (%)
CcCP

Positive 98 387
Negative 155 61.3

ANA

Positive 89 35.2
Negative 164 64.8

Illiness duration

<l year 69 27.3
1-2 years 40 15.8
2-4 years 30 1.9
4-6 years 25 9.9
>6 years 89 35.2

Patients treatment (Both options could be used)

Biologic and JAK inhibitor therapy 72 28.5

Conventional synthetic DMARDs (csDMARDs) 173 68.4

Medications (Multiple options could be used)

Methotrexate 91 36.0
Leflunomide 44 17.4
Anti-Tumor Necrosis Factor (TNFs) 41 16.2
JAK inhibitors (JAKi) 24 9.5
Hydroxychloroquine 69 27.3
Sulfasalazine 9 3.6
Rituximab 3 1.2
Azathioprine | 0.4

prescribed in the study setting. Abatacept and tocilizumab were not used by patients as these agents are not routinely
available locally.

Analysis of disease activity using the Clinical Disease Activity Index (CDAI) showed that the majority of patients had
low to moderate disease activity, with smaller proportions in remission or high disease activity. Fatigue levels, as
measured by the FACIT-F, were inversely associated with disease activity. Patients in remission exhibited the lowest
fatigue, while those with high disease activity experienced the most severe fatigue. Moderate disease activity was
associated with substantial fatigue, and even some patients with low disease activity continued to report moderate
fatigue. Among the 253 RA patients, fatigue was highly prevalent, with 80% reporting at least mild fatigue. Higher
disease activity, as measured by CDAI, was associated with greater fatigue severity. Pearson correlation analysis showed
moderate-to-strong inverse relationships between CDAI and FACIT-F scores across disease activity categories. In
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multivariate regression, CDAI, female sex, and obesity were independently associated with fatigue severity. Serological
markers (CCP and ANA) and biologic therapy use were not significant predictors (Table 2).

FACIT-F scores were negatively correlated with continuous CDAI scores, indicating that higher disease activity was
associated with greater fatigue (r = —0.56, 95% CI: —0.67 to —0.43, p < 0.001). For descriptive purposes, mean = SD
FACIT-F scores across CDAI categories were as follows: remission 40.1 £ 8.2, low disease activity 35.7 £ 10.4,
moderate disease activity 25.6 = 9.8, and high disease activity 15.4 + 7.3. These results demonstrate that fatigue severity
increases with increasing disease activity (Table 3) (Figure 1).

In the multivariate linear regression analysis (Table 4), CDAI score, as a measure of disease activity, was a strong
independent predictor of fatigue (FACIT-F score, B =—0.39, p < 0.001). In addition, female sex ( = —0.13, p = 0.021),
obesity (B = —0.16, p = 0.008), and longer disease duration (B = —0.11, p = 0.050) were also independently associated
with lower FACIT-F scores.

Discussion

This study investigated the relationship between disease activity and fatigue in patients with rheumatoid arthritis (RA)
using the Clinical Disease Activity Index (CDAI) and the Functional Assessment of Chronic Illness Therapy—Fatigue
(FACIT-F) scale. Our cohort exhibited a lower anti-CCP positivity rate (38.7%) than commonly reported in RA
populations, where rates typically exceed 50-60%. This difference may reflect population-specific characteristics, earlier
or milder disease presentations, selective referral patterns, or assay variability. Nevertheless, CDAI remained a strong

Table 2 Distribution of CDAI and FACIT-F Scores

CDAI Category Score Range Number of Patients (n=253) Percentage (%)
Clinical Disease Activity Index (CDAI)

Remission <28 41 16%
Low Disease Activity 28to 10 76 30%
Moderate Disease Activity Il to 22 101 40%
High Disease Activity >22 35 14%
FACIT-F

Severe Fatigue 0-13 25 10%
Moderate Fatigue 14-26 101 40%
Mild Fatigue 27-39 76 30%
No Fatigue 40-52 50 20%

Table 3 Correlation Between Continuous CDAI Scores and
FACIT-F Scores

CDAI Category Mean FACIT-F Score (Mean % SD)
Remission 40.1 + 8.2
Low Disease Activity 357+ 104

Moderate Disease Activity | 25.6 + 9.8

High Disease Activity 154+73
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Figure | Mean FACIT-F scores across CDAI categories in RA patients. Error bars represent standard deviations (Mean * SD).
Abbreviations: CDAI, Clinical Disease Activity Index; FACIT-F, Functional Assessment of Chronic lliness Therapy—Fatigue.

determinant of fatigue, suggesting that inflammatory activity is an important contributor to fatigue regardless of
serological status.

Overall, 80% of participants reported fatigue, with 10% classified as severe (FACIT-F < 13), consistent with previous
studies reporting prevalence estimates between 42% and 90%, highlighting fatigue as a core and disabling symptom of
RA that often exceeds joint pain in impact on quality of life.?®* Our data show that mean FACIT-F scores differed
significantly across CDAI categories (ANOVA, p < 0.001), with patients in clinical remission scoring highest (40.1 + 8.2)
and those with high disease activity scoring lowest (15.4 = 7.3) (Figure 1, Table 3). These findings indicate that higher
disease activity is associated with greater fatigue severity, aligning with prior reports of moderate-to-strong inverse
relationships between inflammatory activity and fatigue severity.'"'’

However, fatigue in RA is a multidimensional construct influenced not only by inflammation but also by psychoso-
cial, psychological, and treatment-related factors.'*° The persistence of fatigue among patients with low CDAI scores

Table 4 Multiple Linear Regression Analysis of Predictors of Fatigue (FACIT-F Score)

Predictor Variable B (Unstandardized) | SE | B (Beta) t p-value
Intercept 42.86 3.02 | - 14.19 | <0.001
CDAI score -0.45 0.07 | -0.39 —6.43 | <0.001
Age (years) -0.03 0.04 | -0.05 -0.75 | 0.452
Female (ref: male) —2.61 1.12 | -0.13 —2.33 | 0.021
BMI (ref: normal weight) -3.20 1.18 | -0.16 —2.71 | 0.008
Disease duration (years) —0.18 0.09 | —0.11 —-1.97 | 0.050
Employed (ref: unemployed) | 1.64 1.29 | 0.07 1.27 | 0.205
Biologic therapy (yes vs no) | —0.91 1.17 | —0.04 —0.78 | 0.434
CCP positive (ref: negative) | —0.44 1.10 | —-0.02 —0.40 | 0.690
ANA positive (ref: negative) | —0.62 1.06 | —0.03 -0.58 | 0.561
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underscores the role of non-inflammatory contributors, including female sex, obesity, longer disease duration, depression,
sleep disturbances, physical deconditioning, comorbidities, and treatment-related effects (eg, glucocorticoids, biologics,
JAK inhibitors, and recent therapy adjustments).'>'*! In our multivariate analysis, female sex, obesity, and longer
disease duration remained independently associated with lower FACIT-F scores, reinforcing the multifactorial etiology of
fatigue. These results do not contradict our study hypotheses but rather emphasize that fatigue cannot be attributed solely
to disease activity.

The clinical implications are significant. Patients with high disease activity exhibited profound fatigue (FACIT-F
15.4), which is associated with marked impairments in daily functioning, occupational performance, and social

6,26

engagement.~> While controlling inflammation is essential, it may not fully restore quality of life without addressing

fatigue directly through comprehensive strategies, including cognitive-behavioral interventions, structured exercise

programs, and psychosocial support.®*'%32

Conclusion

Fatigue in patients with rheumatoid arthritis (RA) is closely associated with disease activity, yet it persists in a substantial
proportion of patients with well-controlled inflammation. Female sex, longer disease duration, and obesity are additional
independent contributors to fatigue. Comprehensive RA management should include routine assessment of fatigue and
implement interventions targeting both inflammatory and non-inflammatory factors to enhance patient quality of life and
overall functional outcomes.

Abbreviations

RA, Rheumatoid Arthritis; CDAIClinical Disease Activity Index; FACIT-F, Functional Assessment of Chronic Illness
Therapy-Fatigue; DAS, Disease Activity Score; ACR/EULAR, American College of Rheumatology/European League
Against Rheumatism; TNF, Anti-Tumor Necrosis Factor; JAKi, Janus Kinase inhibitors.
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