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Abstract
Introduction: Rheumatoid arthritis (RA) is a systemic autoimmune disease which has been associated 
with an increased risk of cognitive impairment. The objective of this study was to determine the pre­
valence and possible predictors of cognitive impairment in a cohort of RA individuals.
Material and methods: A cross-sectional study was conducted among RA patients aged ≥ 18 years 
visiting our rheumatology clinic. Demographic, clinical, and laboratory data were collected. Cognitive 
function was assessed using the Montreal Cognitive Assessment-Indonesian (MoCA-INA) questionnaire. 
The subjects were classified as cognitively impaired if they scored less than 26. Bivariate and multivari­
ate logistic regression analyses were performed to identify predictive factors of cognitive impairment.
Results: A total of 204 participants were included in the analysis, with a mean age of 48.60 (SD ±12.19)  
years. The prevalence of cognitive impairment based on MoCA-INA scores was 54.9%, with an overall 
median MoCA-INA score of 25 (range: 3–30). Subjects in the cognitively impaired group scored sig­
nificantly lower in nearly all the MoCA domains: visuospatial/executive, naming, attention, delayed 
recall, abstraction, and language. Based on the  multivariate analysis, it was found that older age  
(OR = 1.045, 95% CI: 1.018–1.073, p = 0.001), low education level (OR = 2.260, 95% CI: 1.153–4.432,  
p = 0.018), intermediate education level (OR = 3.161, 95% CI: 1.359–7.353, p = 0.008) education level, 
and glucocorticosteroid (GC) use (OR = 2.147, 95% CI: 1.133–4.070, p = 0.019) were significant predictors 
of cognitive impairment in this study.
Conclusions: Cognitive impairment was identified in 54.9% of RA patients in this study. Older age, lower 
education levels, and GC use were significantly associated with increased risk of cognitive impairment.
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Introduction

Rheumatoid arthritis (RA), one of the most common 
systemic autoimmune diseases, is characterized by 
chronic and progressive systemic inflammation. It is 
mainly manifested as symmetrical peripheral polyar­
thritis; however, it may also be accompanied by several  
extra-articular manifestations and systemic comorbidi­
ties [1, 2]. Several studies have reported an increase in 

cognitive decline in RA patients, with prevalence ranging 
from 29 to 72.4% [3–7]. Cognitive impairment ranges from 
mild cognitive impairment (MCI) to dementia. Unfortu­
nately, even mild cognitive decline can significantly reduce 
physical function in daily activities, quality of life, adher­
ence to treatment, and self-care of RA patients [5, 8, 9]. 

The  exact mechanism underlying cognitive impair­
ment in RA remains unclear. A number of hypotheses have 
been proposed, including chronic inflammation affecting 
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the blood–brain barrier and systemic inflammation ac­
celerating atherosclerosis [8, 10, 11]. Additionally, cogni­
tive functions may be affected by pain and depression in 
RA patients. Pain can affect memory and attention, while 
depression may cause problems with concentration and 
executive functions [12, 13]. Moreover, the  effects of 
drugs commonly used in RA treatment, such as metho­
trexate (MTX) and glucocorticosteroids (GCs), have also 
been associated with cognitive impairment in RA [13–15]. 
It has also been suggested that the increased risk of car­
diovascular diseases in RA patients could be involved 
in cognitive decline via mechanisms associated with 
metabolic syndrome and inflammatory proteins [5, 8]. 
During the last few years, a growing number of studies 
have investigated the predictive factors associated with 
cognitive impairment in RA patients, but the findings are 
inconsistent [6, 7, 10, 13]. 

Neuropsychological testing is useful for patients 
with suspected cognitive impairment, but its use is 
limited in daily practice due to its high cost and time- 
consuming nature. Therefore, a  simple, feasible, valid, 
and reliable cognitive screening test is required in clini­
cal practice. The Montreal Cognitive Assessment (MoCA) 
is a brief cognitive screening tool comprising 30 scorable 
items that can be completed in 10–15 minutes. The MoCA 
has been shown to be sensitive (90%) and specific (87%) 
for detecting mild cognitive impairment [16, 17]. It has 
been translated into Indonesian (MoCA-INA) and shown 
to have good validity and reliability [18]. 

There is currently a  lack of  research on the  preva­
lence of cognitive impairment in Indonesian RA patients. 
Moreover, there is considerable variability in prevalence 
and clinical features among different ethnic groups 
[5, 19–21]. The  objective of  this study was to explore 
the prevalence and possible predictors of cognitive im­
pairment in a cohort of RA individuals.

Material and methods

Study design and data collection

This cross-sectional study was conducted at Dr. Cipto 
Mangunkusumo National Referral Hospital. Patients vis­
iting the Rheumatology Clinic were consecutively recruit­
ed from 2021 to 2023. The inclusion criteria of this study 
were patients aged ≥ 18 years with a  well-established 
diagnosis of RA according to 2010 American College of 
Rheumatology/European League Against Rheumatism 
(EULAR) criteria, who were able to read and write, un­
derstood the  Indonesian language, and agreed to be 
involved in this study. Rheumatoid arthritis patients 
with overlap syndrome or other autoimmune diseases, 
severe visual impairment, history of any significant neu­
ropsychiatric illness (such as vascular dementia, neuro­

degenerative disorder, head trauma, cerebral infection, 
and cerebrovascular accident), psychosis or recent anti­
psychotics use within the preceding 6 months, or severe 
depression were excluded from this study. 

Baseline demographic data, including personal his­
tory, duration of RA, comorbidities, and RA therapy, were 
collected. Physical examinations, including blood pres­
sure measurement and tender and swollen joint exa­
mination, were performed by trained physicians on ad­
mission. Laboratory data on erythrocyte sedimentation 
rate (ESR) and C-reactive protein (CRP) were obtained 
from medical records. 

Disease activity was measured by Disease Activity 
Score in 28 joints, based on the ESR level (DAS28-ESR) and 
Disease Activity Score in 28 joints, based on the CRP level 
(DAS28-CRP). Data related to DAS28-ESR and DAS28-CRP 
included patient global assessment of  health (0–10 cm 
Visual Analogue Scale), tender joint count (28 joints), 
swollen joint count (28 joints), ESR, and CRP. Cumula­
tive disease activity of DAS28 was calculated by the sum 
of  serial measurements of  DAS28 divided by the  total  
number of clinic visits from the first to last measurements. 

Depression status was assessed using the Indonesian 
version of the Hospital Anxiety-Depression Scale (HADS) 
questionnaire. Depression was defined by a score of 8 or 
above [22]. Cognitive function was assessed using the 
MoCA-INA questionnaire, which was administered by 
trained physicians. The subjects were classified as cogni­
tively impaired if they scored less than 26.

Statistical analyses

Data were analyzed using SPSS 25.0. Descriptive sta­
tistics were used to describe the basic characteristics and 
clinical variables of the sample. Categorical data were pre­
sented as percentages, while continuous data were pre­
sented as mean ± standard deviation or median (range). 
Bivariate analyses with the  c2 test, or Fisher’s test as  
an alternative, were performed to assess whether 
there was a  significant difference between RA patients 
with or without cognitive impairment for the  categori­
cal variables. For comparison of  continuous variables, 
the  unpaired t-test (parametric test) or Mann-Whitney 
test (non-parametric test) was performed. A  backward 
stepwise multivariate logistic regression analysis was 
conducted on the  independent variables with a p-value 
< 0.25 on bivariate analysis, in order to identify the pre­
dictive factors of  cognitive impairment in RA patients. 
A p-value < 0.05 was considered statistically significant. 

Bioethical standards

This study was conducted in accordance with the 
ethical principles of  the  Declaration of  Helsinki. It has 
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been approved by the  Ethical Committee Board Facul­
ty of  Medicine Universitas Indonesia (KET-911/UN2.F1/
ETIK/PPM.00.02/2021).

Results

Characteristics of subjects

A total of 204 participants were included in the ana­
lysis, with a  mean age of  48.60 ±12.19 years. The  ma­
jority were female (91.7%) and had an intermediate 
level of  education (46.6%). Most of  the  subjects used 
MTX (79.9%), either as monotherapy or in combina­
tion with other disease-modifying antirheumatic drugs 
(DMARDs), and 66.2% used GC. According to HADS 
scores, 5.9% of participants had depression and 14.7% 
had anxiety. Characteristics of  the subjects are further 
detailed in Table I.

The prevalence of cognitive impairment based on the 
MoCA-INA score in this study was 54.9%, with an overall 
median MoCA-INA score of 25 (range: 3–30). Subjects in 
the cognitively impaired group scored significantly low­
er in nearly all the MoCA domains: visuospatial/execu­
tive, naming, attention, delayed recall, abstraction, and 
language. Scores of  each MoCA-INA cognitive domain 
among RA patients with and without cognitive impair­
ment are presented in Table II.

Analysis of factors associated  
with cognitive impairment

Table III presents the  results of  bivariate analysis 
comparing various demographic, clinical, and laboratory 
characteristics between the normal and cognitively im­
paired groups. The cognitively impaired group was sig­
nificantly older (MD = 5.56, 95% CI: 2.26–8.86, p = 0.001) 
and had a higher proportion of individuals with low and 
intermediate education level compared to the  normal 
cognitive group (p = 0.002 and p = 0.026, respectively). 

Variables with a p-value < 0.25 in bivariate analysis 
were further included in the multivariate analysis. Age, 
education level, diabetes mellitus, and GC use were 
included in the  multivariate logistic regression model. 
The results showed that older age (OR = 1.045, 95% CI: 
1.018–1.073, p = 0.001), low education level (OR = 2.260, 
95% CI: 1.153–4.432, p = 0.018), intermediate education 
level (OR = 3.161, 95% CI: 1.359–7.353, p = 0.008), and 
GC use (OR = 2.147, 95% CI: 1.133–4.070, p = 0.019) were 
significant independent predictors of  cognitive impair­
ment in this study (Table IV).

Discussion

In this study, we investigated the  prevalence and 
factors associated with cognitive impairment among  

Table I. Characteristics of subjects (n = 204)

Variables

Age [years], mean ±SD 48.60 ±12.19

Sex [n (%)]

Male 17 (8.3)

Female 187 (91.7)

Level of education [n (%)]

Low (< 9 years) 44 (21.6)

Intermediate (9–12 years) 95 (46.6)

High (> 12 years) 65 (31.9)

Duration of disease [years], 
median (min–max)

2.00 (0.08–34.00)

BMI, median (min–max) 23.12 (13.62–43.18)

Comorbidities [n (%)]

Hypertension 47 (23.0)

Diabetes mellitus 26 (12.7)

Obesity 60 (29.4)

GCs use [n (%)]

No 69 (33.8)

Yes 135 (66.2)

MTX use [n (%)]

No 41 (20.1)

Yes 163 (79.9)

DMARD use [n (%)]

No DMARD use 5 (2.5)

MTX or MTX + other csDMARD 163 (79.9)

Other csDMARDs 36 (17.6)

ESR [mm/h], median (min–max) 36 (1–131)

CRP [mg/l], median (min–max) 3.00 (0.10–106.00)

Cumulative DAS28-ESR, median  
(min–max)

3.29 (0.80–6.32)

Cumulative DAS28-CRP, median  
(min–max)

2.42 (0.96–7.10)

Depression [n (%)]

No (HADS-depression < 8) 192 (94.1)

Yes (HADS-depression ≥ 8) 12 (5.9)

Anxiety [n (%)]

No (HADS-anxiety < 8) 174 (85.3)

Yes (HADS-anxiety ≥ 8) 30 (14.7)

Cognitive function [n (%)]

Normal (MoCA-INA ≥ 26) 92 (45.1)

Impaired (MoCA-INA < 26) 112 (54.9)

BMI – body mass index, CRP – C-reactive protein, csDMARDs – con- 
ventional synthetic disease-modifying antirheumatic drugs,  
DAS28 – Disease Activity Score in 28 joints, DMARDs – disease-mo-
difying antirheumatic drugs, ESR – erythrocyte sedimentation rate,  
GCs – glucocorticosteroids, HADS – Hospital Anxiety-Depression 
Scale, MoCA-INA – Montreal Cognitive Assessment-Indonesian,  
MTX – methotrexate, SD – standard deviation.
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a cohort of RA patients, as assessed by the MoCA-INA 
questionnaire. Our main results indicated that older 
age, lower education levels, and GC use were significant 
predictors of cognitive impairment in this population.

More than half of  our RA subjects were cognitive­
ly impaired, with a  prevalence of  54.9%. Impairments 
were identified in visuospatial/executive, naming, at­
tention, delayed recall, abstraction, and language do­
mains. There was variability regarding the  prevalence 
of  cognitive impairment in RA patients and the  main 
cognitive domains impaired across different studies. 
For instance, Appenzeller et al. [4] reported a 30% prev­
alence of  cognitive impairment using the  Mini-Mental 
State Examination among RA patients in Brazil, com­
pared to 7.5% in healthy controls, with notable deficits 
in verbal fluency, short-term memory, and logical mem­
ory. In another study from Thailand, Katchamart et al. [7] 
reported a  70% prevalence of  cognitive impairment 
based on MoCA-Thai, with impairments in visuospatial/
executive, language, and abstraction domains. This vari­
ability could be attributed to differences in the methods 
or tools used to assess cognitive dysfunction and socio­
demographic factors. 

Our findings align with previous evidence high­
lighting an increased prevalence of  cognitive impair­
ment among RA patients. Although the  mechanisms 
linking RA and cognitive decline remain incompletely 
understood, neuroimaging studies might provide some 
insight. Bartolini et al. [3], for example, observed hypo­
perfusion in the  frontal-parietal lobes on brain single- 
photon-emission computed tomography, possibly result­
ing from microangiopathy which disrupts the  cortical- 
subcortical connection. Consequently, this may con­
tribute to the  findings of  defective visuo-spatial and 
planning functions and impaired attention in their RA 
patients [3]. Furthermore, the  impairment in attention 
suggests the possible role of chronic pain in interfering 

with maintenance of memory traces when performing 
complex tasks, thus causing disruptions in attentional 
processes [23, 24]. Chronic inflammation in RA patients 
may damage the endothelium in the blood-brain barrier, 
allowing autoantibodies and inflammatory mediators 
to diffuse into the  brain parenchyma, thereby causing 
neuroinflammation and demyelination and ultimately 
leading to cognitive impairment [8]. 

Older age and lower education levels were demo­
graphic factors associated with cognitive impairment 
in both individuals with RA and the general population. 
Age is a known risk factor of cognitive impairment; how­
ever, the presence of RA may significantly contribute to 
its faster decline. Several studies have shown that cogni­
tive decline begins to occur after the age of 60 years [25]. 
However, it is noteworthy that the mean age of RA pa­
tients with cognitive impairment in this study (51.11 
±11.31 years) was considerably younger than the non-RA 
population. This is supported by the findings of a study 
by Mo et al. [26], which demonstrated accelerated cog­
nitive decline in RA patients compared to controls. Aside 
from chronic inflammation, age may affect cognitive 
function in RA patients through the  increase of senes­
cent CD8+CD28– T-cells, which is negatively correlated 
with memory function, as well as increased comorbidi­
ties and cardiovascular risk in elderly RA patients, which 
can lead to cerebral hypoperfusion and neurodegene­
ration [8]. Therefore, interventions designed to prevent 
age-related cognitive decline in RA patients should be 
initiated earlier and may include physical activity (par­
ticularly resistance training), cognitive training, and 
the management of vascular risk factors such as hyper­
tension, obesity, and smoking [27, 28].

Individuals with a  lower educational level were at  
an increased risk of cognitive impairment in our study, 
consistent with previous findings [29, 30]. It is hypothe­
sized that higher education is linked to a greater cogni­

Table II. Scores of each cognitive domain based on MoCA-INA in RA patients with or without cognitive impairment

Cognitive domain 
of MoCA-INA

Total* 
(n = 204)

Impaired cognitive function* 
(n = 112)

Normal cognitive function*
(n = 92)

p

Total score 25 (3–30) 23 (3–25) 27 (26–30) < 0.001†

Visuospatial/executive 4 (0–5) 3.5 (0–5) 4 (2–5) < 0.001†

Naming 3 (0–3) 3 (0–3) 3 (2–3) 0.003†

Attention 5.5 (0–8) 5 (0–6) 6 (3–8) < 0.001†

Language 2 (0–3) 2 (0–3) 3 (1–3) < 0.001†

Abstraction 2 (0–2) 1 (0–2) 2 (1–2) < 0.001†

Delayed recall 3 (0–5) 2 (0–5) 4 (0–5) < 0.001†

Orientation 6 (0–6) 6 (0–6) 6 (5–6) 0.058†

*Data in the form of median (range).
†p-value from Mann-Whitney test.
MoCA-INA – Montreal Cognitive Assessment-Indonesian.
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Table III. Comparison between cognitively normal and impaired

Variables Impaired cognitive
(n = 112)

Normal cognitive
(n = 92)

p OR (95%)
or MD (95%) 

Sex [n (%)]

Male 9 (52.9) 8 (47.1) 0.865a 0.92 (0.34–2.48)

Female 103 (55.1) 84 (44.9)

Age [years], mean ±SD 51.11 ±11.31 45.54 ±12.57 0.001b 5.56 (2.26–8.86)

Education [n (%)]

Low 31 (70.5) 13 (29.5) 0.002a 3.58 (1.58–8.09)

Intermediate 55 (57.9) 40 (42.1) 0.026a 2.06 (1.09–3.92)

High 26 (40.0) 39 (60.0) Ref

Duration of disease [years], median (min–max) 2.00 (0.08–19.00) 2.00 (0.08–34.00) 0.758c –

BMI, median (min–max) 23.36 (15.06–43.18) 22.92 (13.62–36.11) 0.830c –

Hypertension [n (%)]

Yes 24 (51.1) 23 (48.9) 0.547a 0.82 (0.43–1.57)

No 88 (56.1) 69 (43.9)

Diabetes mellitus [n (%)]

Yes 18 (69.2) 8 (30.8) 0.116a 2.01 (0.83–4.86)

No 94 (52.8) 84 (47.2)

Obesity [n (%)]

Yes 30 (50.0) 30 (50.0) 0.364a 0.76 (0.41–1.38)

No 82 (56.9) 62 (43.1)

Smoking [n (%)]

Yes 2 (40.0) 3 (60.0) 0.498a 0.54 (0.09–3.30)

No 110 (55.3) 89 (44.7)

GCs use [n (%)]

Yes 80 (59.3) 55 (40.7) 0.080a 1.68 (0.94–3.02)

No 32 (46.4) 37 (53.6)

Methotrexate use [n (%)]

Yes 91 (55.8) 72 (44.2) 0.596a 1.20 (0.61–2.39)

No 21 (51.2) 20 (48.8)

ESR [mm/h], median (min–max) 36 (1–131) 37 (1–115) 0.864c –

CRP [mg/l], median (min–max) 2.75 (0.10–106.00) 3.00 (0.10–90.30) 0.908c –

Cumulative DAS28-ESR, median (min–max) 3.28 (0.80–6.15) 3.43 (1.46–6.32) 0.914c –

Cumulative DAS28-CRP, median (min–max) 2.42 (0.96–7.10) 2.45 (0.96–5.20) 0.729c –

Depression [n (%)]

Yes 8 (66.7) 4 (33.3) 0.399a 1.69 (0.49–5.81)

No 104 (54.2) 88 (45.8)

Anxiety [n (%)]

Yes 17 (56.7) 13 (43.3) 0.833a 1.09 (0.50–2.38)

No 95 (54.6) 79 (45.4)
ac2 test.
bIndependent t-test.
cMann-Whitney test.
Variables with p-value < 0.25 were included in the multivariate analysis.
BMI – body mass index, CRP – C-reactive protein, DAS28 – Disease Activity Score in 28 joints, DAS28-CRP – Disease Activity Score in 28 
joints, based on the CRP level, DAS28-ESR – Disease Activity Score in 28 joints, based on the ESR level, ESR – erythrocyte sedimentation 
rate, GCs – glucocorticosteroids, MD – mean difference, OR – odds ratio, SD – standard deviation.
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tive reserve, through enhancement of synaptic density 
and neural plasticity, thus related to slower neurodege­
nerative changes and cognitive decline [30]. Our findings 
are particularly relevant given that low educational level 
has also been associated with worse outcomes in RA, 
including disease severity and functional status [31, 32]. 
Furthermore, limited education may also serve as a bar­
rier to patient health education, which is important in RA 
disease management and treatment adherence [33, 34].

Use of GC was another predictor of cognitive impair­
ment in our study. This result is consistent with findings 
from previous studies [5]. Although GCs are important 
in RA treatment, particularly as bridging therapy before 
DMARD efficacy is achieved, their receptors are located in 
brain regions critical for cognition, such as the hippocam­
pus, amygdala, and frontal lobes, raising concerns about 
their impact on memory and executive function [8, 14].  
Excessive circulatory levels of GCs have been associated 
with cognitive impairment in various diseases [35]. Fur­
thermore, a meta-analysis revealed that GC had a neg­
ative effect on executive function and memory, even 
in acute and short-term use [36]. This also supports 
the current 2022 EULAR recommendations, which em­
phasizes the  rapid tapering and eventual discontinua­
tion of GCs in RA management [37]. 

Several RA-related factors, such as disease activity 
and inflammatory markers, have been reported to be 
associated with cognitive impairment in previous re­
search [7, 38, 39]. However, these were not identified as 
significant predictors in our study. This discrepancy may 
be due to sample size limitations or the cross-sectional 
design, which does not capture longitudinal fluctuations 
in disease activity and their cognitive impacts over time. 
Similarly, although depression has been reported to be 
negatively associated with cognition in RA and to medi­
ate the pain-cognition relationship, it did not emerge as 
a significant predictor in our analysis [40]. This may be 
attributed to the relatively low prevalence of depression 
(5.9%) in our sample and different screening method 
of depression used.

Study limitations
This study has several limitations. First, as a cross- 

sectional study, it is not possible to assess the  tem­
poral relationship between cognitive impairment and 
RA. In addition, the baseline cognitive function prior to 
the onset of RA was also not assessed. Second, the ab­
sence of  an age-matched healthy control group limits 
the ability to compare cognitive performance between 
RA patients and the general population. 

Finally, this study did not analyze other factors that 
potentially affect cognitive function in RA patients, 
such as inflammatory mediators and autoantibodies, 
which may play important roles in cognitive dysfunc­
tion in RA. 

Conclusions
In this study, cognitive impairment was identified 

in 54.9% of  RA patients, with deficits observed across 
multiple domains, including visuospatial/executive 
function, naming, attention, delayed recall, abstraction, 
and language. Older age, lower educational level, and 
GC use emerged as significant predictors of  cognitive 
impairment. Routine cognitive screening is recommend­
ed for all RA patients, particularly those at higher risk, 
to enable early detection and treatment when cognitive 
decline is found.
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Table IV. Multivariate analysis of factors associated with cognitive impairment

Variables β OR 95% CI p

Age [years] 0.044 1.045 1.018–1.073 0.001

Education

Low 0.816 2.260 1.153–4.432 0.018

Intermediate 1.151 3.161 1.359–7.353 0.008

High Ref Ref

Diabetes mellitus 0.466 1.594 0.616–4.124 0.337

GC use 0.764 2.147 1.133–4.070 0.019

CI – confidence interval, GC – glucocorticosteroid, OR – odds ratio.



7Cognitive impairment in rheumatoid arthritis

Reumatologia 2026; 64/2

References

1. 	Firestein G. Etiology and pathogenesis of  rheumatoid ar-

thritis. In: Firestein G, Budd R, Gabriel S, et al. (eds.). Kelley’s 

Textbook of  Rheumatology. 10th ed. Elsevier Saunders 2017, 

1115–1118.

2. 	Shah A, Clair E. Rheumatoid arthritis. In: Jameson J, Kasper D, 

Longo D, et al. (eds.). Harrison’s Principles of Internal Medi-

cine. 20th ed. McGraw-Hill Education 2018, 2527–2539.

3. 	Bartolini M, Candela M, Brugni M, et al. Are behaviour and mo-

tor performances of rheumatoid arthritis patients influenced 

by subclinical cognitive impairments? A clinical and neuroim-

aging study. Clin Exp Rheumatol 2002; 20: 491–497.

4. 	Appenzeller S, Bertolo MB, Costallat LT. Cognitive impairment 

in rheumatoid arthritis. Methods Find Exp Clin Pharmacol 

2004; 26: 339, DOI: 10.1358/mf.2004.26.5.831324.

5. 	Shin SY, Katz P, Wallhagen M, Julian L. Cognitive impairment in 

persons with rheumatoid arthritis. Arthritis Care Res (Hobo-

ken) 2012; 64: 1144–1150, DOI: 10.1002/acr.21683.

6. 	Vitturi BK, Nascimento BAC, Alves BR, et al. Cognitive impair-

ment in patients with rheumatoid arthritis. J Clin Neurosci 

2019; 69: 81–87, DOI: 10.1016/j.jocn.2019.08.027.

7. 	Katchamart W, Narongroeknawin P, Phutthinart N, et al. Dis-

ease activity is associated with cognitive impairment in pa-

tients with rheumatoid arthritis. Clin Rheumatol 2019; 38: 

1851–1856, DOI: 10.1007/s10067-019-04488-3.

8. 	Basile MS, Ciurleo R, Bramanti A, et al. Cognitive decline in 

rheumatoid arthritis: Insight into the molecular pathogenetic 

mechanisms. Int J Mol Sci 2021; 22: 1185, DOI: 10.3390/ijms-

22031185.

9. 	Shin SY, Julian L, Katz P. The  relationship between cognitive 

function and physical function in rheumatoid arthritis. J Rheu-

matol 2013; 40: 236–243, DOI: 10.3899/jrheum.120871.

10. 	Oláh C, Schwartz N, Denton C, et al. Cognitive dysfunction in 

autoimmune rheumatic diseases. Arthritis Res Ther 2020; 22: 

78, DOI: 10.1186/s13075-020-02180-5.

11. 	Szekanecz Z, Kerekes G, Der H, et al. Accelerated atheroscle-

rosis in rheumatoid arthritis. Ann N Y Acad Sci 2007; 1108: 

349–358, DOI: 10.1196/annals.1422.036.

12. 	Nerurkar L, Siebert S, McInnes IB, Cavanagh J. Rheuma-

toid arthritis and depression: an inflammatory perspective. 

Lancet Psychiatry 2019; 6: 164–173, DOI: 10.1016/S2215-

0366(18)30255-4.

13. 	Meade T, Manolios N, Cumming SR, et al. Cognitive impair-

ment in rheumatoid arthritis: A  systematic review. Arthritis 

Care Res (Hoboken) 2018; 70: 39–52, DOI: 10.1002/acr.23243.

14. 	Coluccia D, Wolf OT, Kollias S, et al. Glucocorticoid therapy-in-

duced memory deficits: Acute versus chronic effects. J Neu-

rosci 2008; 28: 3474–3478, DOI: 10.1523/JNEUROSCI.4893-07. 

2008.

15. 	Pamuk ON, Kisacik B, Pamuk GE, et al. Do impaired memo-

ry, cognitive dysfunction and distress play a  role in metho-

trexate-related neutropenia in rheumatoid arthritis patients? 

A comparative study. Rheumatol Int 2013; 33: 2631–2635, DOI: 

10.1007/s00296-013-2792-2.

16. 	Nasreddine ZS, Phillips NA, Bédirian V, et al. The  Montreal 

Cognitive Assessment, MoCA: A brief screening tool for mild 

cognitive impairment. J Am Geriatr Soc 2005; 53: 695–699, 

DOI: 10.1111/j.1532-5415.2005.53221.x.

17. 	Smith T, Gildeh N, Holmes C. The Montreal Cognitive Assess-

ment: Validity and utility in a memory clinic setting. Can J Psy-

chiatry 2007; 52: 329–332, DOI: 10.1177/070674370705200508.

18. 	Husein N, Lumempouw S, Ramli Y. Uji validitas dan reabilitas 

Montreal Cognitive Assessment versi Indonesia (MoCA-Ina) un-

tuk skrining gangguan fungsi kognitif. Neurona 2010; 27: 15–22.

19. 	McDowell B, Marr C, Holmes C, et al. Prevalence of cognitive im-

pairment in patients with rheumatoid arthritis: a cross sectional 

study. BMC Psychiatry 2022; 22: 777, DOI: 10.1186/s12888-022-

04417-w.

20. 	Booth MJ, Janevic MR, Kobayashi LC, et al. No association 

between rheumatoid arthritis and cognitive impairment in 

a  cross-sectional national sample of  older U.S. adults. BMC 

Rheumatol 2021; 5: 24, DOI: 10.1186/s41927-021-00198-z.

21. 	Kao LT, Kang JH, Lin HC, et al. Rheumatoid arthritis was ge-

gatively associated with Alzheimer’s Disease: A  population- 

based case-control study. PLoS One 2016; 11: e0168106, DOI: 

10.1371/journal.pone.0168106.

22. 	Bjelland I, Dahl AA, Haug TT, Neckelmann D. The  validity 

of  the  Hospital Anxiety and Depression Scale. J Psychosom 

Res 2002; 52: 69–77, DOI: 10.1016/S0022-3999(01)00296-3.

23. 	Chaurasia N, Singh A, Singh I, et al. Cognitive dysfunction in 

patients of rheumatoid arthritis. J Family Med Prim Care 2020; 

9: 2219, DOI: 10.4103/jfmpc.jfmpc_307_20.

24. 	Dick BD, Rashiq S. Disruption of attention and working memo-

ry traces in individuals with chronic pain. Anesth Analg 2007; 

104: 1223–1229, DOI: 10.1213/01.ane.0000263280.49786.f5.

25. 	Salthouse TA. When does age-related cognitive decline begin? 

Neurobiol Aging 2009; 30: 507–514, DOI: 10.1016/j.neurobiol

aging.2008.09.023.

26. 	Mo M, Eriksdotter M, Ajeganova S, et al. Association of Rheu-

matoid Arthritis With Progression of  Cognitive Impairment 

and Risk of  Mortality in People With Dementia. Neurology 

2025; 104, DOI: 10.1212/WNL.0000000000213405.

27. 	Shen B, Li Y, Du X, et al. Effects of cognitive behavioral thera-

py for patients with rheumatoid arthritis: a systematic review 

and meta-analysis. Psychol Health Med 2020; 25: 1179–1191, 

DOI: 10.1080/13548506.2020.1736312.

28. 	Huang X, Zhao X, Li B, et al. Comparative efficacy of various ex-

ercise interventions on cognitive function in patients with mild 

cognitive impairment or dementia: A systematic review and 

network meta-analysis. J Sport Health Sci 2022; 11: 212–223, 

DOI: 10.1016/j.jshs.2021.05.003.

29. 	Ramos J, Chowdhury AR, Caywood LJ, et al. Lower Levels 

of  Education Are Associated with Cognitive Impairment in 

the Old Order Amish. J Alzheimers Dis 2021; 79: 451–458, DOI: 

10.3233/JAD-200909.

30. 	Zhong T, Li S, Liu P, et al. The  impact of  education and oc-

cupation on cognitive impairment: a cross-sectional study in 

China. Front Aging Neurosci 2024; 16: 1435626, DOI: 10.3389/

fnagi.2024.1435626.

31. 	Gamal SM, Eleishi HH, Moghazy A, et al. Effect of education on 

disease activity and functional status in rheumatoid arthritis 

patients. Egypt Rheumatol 2021; 43: 7–11, DOI: 10.1016/j.ejr. 

2020.12.001.



8 Rudy Hidayat, Dian Azzahra, Suryo Anggoro Kusumo Wibowo, et al.

Reumatologia 2026; 64/2

32. 	Vliet Vlieland TP, Buitenhuis NA, van Zeben D, et al. Sociode-
mographic factors and the outcome of  rheumatoid arthritis 
in young women. Ann Rheum Dis 1994; 53: 803–806, DOI: 
10.1136/ard.53.12.803.

33. 	Joplin S, van der Zwan R, Joshua F, Wong PKK. Medication 
Adherence in Patients with Rheumatoid Arthritis: The  Ef-
fect of  Patient Education, Health Literacy, and Musculoskel-
etal Ultrasound. Biomed Res Int 2015; 2015: 150658, DOI: 
10.1155/2015/150658.

34. 	Taibanguay N, Chaiamnuay S, Asavatanabodee P, Narongroek- 
nawin P. Effect of patient education on medication adherence 
of patients with rheumatoid arthritis: a randomized controlled 
trial. Patient Prefer Adherence 2019; 13: 119–129, DOI: 10.2147/
PPA.S192008.

35. 	Belanoff JK, Gross K, Yager A, Schatzberg AF. Corticoste-
roids and cognition. J Psychiatr Res 2001; 35: 127–145, DOI: 
10.1016/S0022-3956(01)00018-8.

36. 	Prado CE, Crowe SF. Corticosteroids and Cognition: A Meta- 
Analysis. Neuropsychol Rev 2019; 29: 288–312, DOI: 10.1007/
s11065-019-09405-8.

37. 	Smolen JS, Landewé RBM, Bergstra SA, et al. EULAR recom-
mendations for the management of rheumatoid arthritis with 
synthetic and biological disease-modifying antirheumatic 
drugs: 2022 update. Ann Rheum Dis 2023; 82: 3–18, DOI: 
10.1136/ard-2022-223356.

38. 	Mena-Vázquez N, Ortiz-Márquez F, Ramírez-García T, et al. Im-
pact of  inflammation on cognitive function in patients with 
highly inflammatory rheumatoid arthritis. RMD Open 2024; 
10: e004422, DOI: 10.1136/rmdopen-2024-004422.

39. 	Lee JH, Kim GT, Kim YK, Lee SG. Cognitive function of patients 
with rheumatoid arthritis is associated with disease activity 
but not carotid atherosclerotic changes. Clin Exp Rheumatol 
2018; 36: 856–861.

40. 	Brown SC, Glass JM, Park DC. The relationship of pain and de-
pression to cognitive function in rheumatoid arthritis patients. 
Pain 2002; 96: 279–284, DOI: 10.1016/S0304-3959(01)00457-2.


	_Hlk107416200

