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1. Introduction 

Rheumatoid arthritis (RA) is a disease that manifests 

mainly in the joints and can cause deformity and 

disability. RA as a systemic disease has also been 

reported to be associated with an increased risk of 

mortality.1 A meta-analysis showed that RA is an 

independent risk factor for cardiovascular disease 

(CVD) and is associated with the development of the 

metabolic syndrome.2 It was reported that RA patients 

are more likely to have CVD, including coronary artery 
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A B S T R A C T  

Background: Rheumatoid arthritis (RA) is an independent risk factor of 

cardiovascular disease (CVD), causing 30-50% mortality in RA patients. 
Metabolic syndrome is a combination of metabolic disorders that can be 

manifested as central obesity, impaired blood pressure, or abnormalities of 
carbohydrate and lipid metabolism, which is closely associated with CVD in 

RA patients. The prevalence and factors associated with the incidence of 
metabolic syndrome in RA patients vary in previous studies. This study 

aimed to determine the prevalence and factors associated with the incidence 
of metabolic syndrome in RA patients at Cipto Mangunkusumo National 

Central General Hospital, Jakarta. Methods: A total of 145 RA patients at 
the Rheumatology Clinic of Cipto Mangunkusumo National Central General 

Hospital from October to December 2021 were included as research subjects 
by consecutive sampling method. History taking about the disease and 

demographic data, physical and anthropometric examination, and 

laboratory tests were done on the patients. The prevalence of the metabolic 
syndrome was determined using harmonization criteria. Statistical analysis 

was performed to determine the association of the variables of age, smoking 
habit, disease activity, duration of disease, glucocorticoid treatment, and 

methotrexate treatment with metabolic syndrome in RA patients. Results: 
The prevalence of metabolic syndrome was 19.3% in RA patients with a mean 

age of 49.8 ± 11.6 years. The variables of gender, age, deformity, physical 
activity, extraarticular manifestation, smoking habit, disease activity, 

disease duration, glucocorticoid treatment, and methotrexate treatment 
were not statistically significant to the incidence of metabolic syndrome in 

RA patients. Conclusion: The prevalence of metabolic syndrome in RA 
patients in this study was 19.3%, and no variable was associated with the 

prevalence of metabolic syndrome. 
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disease (CAD), heart failure, or peripheral artery 

disease, up to 1.5-2 times. In the overall RA population, 

30-50% mortality from CVD had also been reported.3 

Metabolic syndrome is a combination of metabolic 

disorders characterized by central obesity, impaired 

glucose and lipid metabolism, and impaired blood 

pressure regulation which results in accelerating 

atherosclerosis and increasing cardiovascular events. 

Insulin resistance, which manifested primarily as a 

decrease in the effectivity of the insulin hormone to 

induce the uptake of blood glucose in muscle and liver 

tissue, is an important key in the pathogenesis of this 

metabolic syndrome. This insulin resistance was found 

in a variety of chronic inflammatory diseases, including 

RA.4,5 The currently recognized definitions and 

diagnostic criteria for metabolic syndrome are quite 

diverse.6-10 A consensus known as harmonization 

criteria for the diagnosis of metabolic syndrome has 

been formed to unify the diagnostic criteria and use an 

adjusted waist circumference to measure each 

ethnicity.6 

Data on the prevalence of metabolic syndrome in RA 

patients based on studies from various countries vary 

between 14-63%.11,12 The cause of this large variation 

is related to the variations in the characteristics of the 

research subjects, the criteria used for defining the 

metabolic syndrome, and the study design.11 This 

prevalence data in Indonesia has not been previously 

reported. Meanwhile, various factors associated with 

the incidence of metabolic syndrome in RA patients 

from various studies, including age, smoking habit, 

disease activity, duration of disease, glucocorticoid 

treatment, and administration of methotrexate 

therapy, were reported in a few studies.4,13,14 Thus, this 

study aimed to determine the prevalence and these 

various factors associated with the incidence of 

metabolic syndrome in RA patients. 

 

2. Methods 

The study was a cross-sectional study conducted 

from October 2021 to December 2021 at Cipto 

Mangunkusumo National Central General Hospital, 

Jakarta, Indonesia. The selection of the subjects was a 

consecutive sampling method. The inclusion criteria 

were patients that met the RA classification criteria in 

ACR/EULAR 2010. History taking about the disease 

and demographic data, physical and anthropometric 

examination, and laboratory tests were done on each 

subject to identify the metabolic syndrome criteria 

according to the harmonization criteria of NCEP-ATP III 

for the Asian population. Metabolic syndrome was 

defined when three or more of the five criteria are met: 

blood glucose levels 100 mg/dL (or diabetes mellitus, 

or in diabetes mellitus therapy); triglyceride levels 150 

mg/dL (or on treatment for hypertriglyceridemia); HDL 

cholesterol < 40 mg/dL for men or < 50 mg/dL for 

women (or on low HDL therapy); blood pressure 

130/85 mmHg (or on antihypertensive therapy); and 

central obesity with waist circumference 102 cm in 

men or 88 cm in women.  

All demographics and clinical factors were analyzed 

by bivariate statistical analysis with a significant p-

value of <0.05 and a confidence interval of 95%. All 

variables with p-value <0.25 would be analyzed with 

multivariate analysis using the logistic regression 

method to analyze predictive factors of metabolic 

syndrome in RA patients. This research received ethical 

approval with the number KET-

911/UN.2F1/ETI/PPM.00.02/2021 from the Medical 

Research Ethics Committee of the Faculty of Medicine, 

Universitas Indonesia. 

 

3. Results 

A total of 145 RA patients were included in this 

study. Most of them were women (91.0%), with a mean 

age of 49.8 ± 11.6 years. Most of the subjects received 

combination therapy with methotrexate and 

glucocorticoid (44.8%), with most disease activity 

achieving the target of treatment was remission or mild 

disease activity based on DAS 28 ESR (56.5%). Another 

factor that might be associated with metabolic 

syndrome was a sedentary physical activity which 

accounted for 66.9% of the subjects. Complete 

demographic and clinical data can be seen in table 1. 

The prevalence of metabolic syndrome in this study 

was 19.3% (28 subjects). The results from bivariate 
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analysis of various clinical and laboratory factors did 

not find any variable that was statistically associated 

with the incidence of metabolic syndrome, as described 

in table 2. A multivariate analysis was performed in 

this study, although only one variable had a p-value of 

<0.25. Multivariate analysis using the logistic 

regression method found that no variable was 

statistically significant.  

 

 

Table 1. Subject characteristics. 

Variables Total (%) 

Gender (%)  

Female 132 (91.0) 

Age [Mean ± Standard deviation], year(s) 49.8 ± 11.6 

< 60 113 (77.9) 

Treatment (%)  

Methotrexate 52 (35.9) 

Glucocorticoid 15 (10.3) 

Methotrexate and glucocorticoid combination 65 (44.8) 

Other Treatments 13 (9.0) 

Sulfasalazine 9 (6.2) 

Leflunomide 3 (2.1) 

Analgesic 1 (0.7) 

Disease duration [Median (Min-Max)], year(s) 3 (0-34) 

< 5 89 (61.4) 

 Deformity (%)  

Yes  12 (8.3) 

 Extraarticular manifestations (%)  

Yes  27 (18.6) 

 Menopause (%)  

 (n=132, total of female subjects)  

Yes  71 (53.8) 

 Physical activity (%)   

Sedentary  97 (66.9) 

 Smoking (%)   

No  135 (93.1) 

Mild brinkmann index  10 (6.9) 

Heavy brinkmann index  0 (0) 

 DAS 28 ESR [Median (Min – Max)] 3.080 (0.8-6.5) 

Remission-mild  82 (56.6) 

Moderate-high  63 (43.4) 

 Body mass index (%)  

Overweight and obese 76 (52.4) 

Underweight and normoweight  69 (47.6) 

 Metabolic syndrome   

Yes 28 (19.3%) 

 Criteria of metabolic syndrome  

High waist circumference 73 (50.3) 

Hypertension 50 (34.5) 

Low HDL 48 (33.1) 

High triglyceride 40 (27.6) 

High fasting blood glucose 24 (16.5) 
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Table 2. Factors Associated with metabolic syndrome in RA patients. 

Variables 

Metabolic syndrome 

p-value 
OR 

(CI 95%) 
Yes 

N (%) 

No 

n (%) 

Gender     

Male 2 (15.4) 11 (84.6) 1.00b 0.7 (0.2-3.6) 

Female 26 (19.7) 106 (80.3)   

Age     

< 60 Years 19 (16.8) 94 (83.2) 0.24a 1.9 

(0.8–4.8) ≥ 60 Years 9 (28.1) 23 (71.9)  

Deformity     

Yes 1 (8.3) 11 (91.7) 0.462b 0.4 

(0.1-2.9) No 27 (20.3) 106 (79.7)  

Physical activity     

Sedentary 18 (18.6) 79 (81.4) 0.89a 0.8 

Active 10 (21.3) 37 (78.7)  (0.4-2.0) 

Extraarticular manifestations     

Yes 4 (14.8) 23 (85.2) 0.70a 0.7 

No 24 (20.3) 94 (79.7)  (0.2-2.2) 

Smoking     

No 26 (19.3) 109 (80.7) 1.00b 1.0 

(0.2–5.2) Yes 2 (20) 8 (80)  

DAS 28 ESR     

Remission-Mild 13 (15.9) 69 (84.1)  0.32a 1.6 

(0.7 – 3.8) Moderate-High 15 (23.8) 48 (76.2)  

Disease duration     

< 5 years 18 (20.2) 71 (79.8) 0.89a 0.8 

(0.4–2.0) ≥ 5 years 10 (17.9) 46 (82.1)  

Glucocorticoid dosages     

No glucocorticoid 16(24.2) 50(75.8) 0.29a N/A 

Low dose 11(16.7) 55(83.2)   

Moderate dose 1(7.7) 12(92.3)   

High dose 0 (0) 0 (0)   

Methotrexate     

No 7 (25) 21 (75) 0.56b 1.5 

Yes 21 (17.9) 96 (82.1)  (0.6-4.0) 

  Note: a. Chi-Square; b. Fischer. 

 

4. Discussion 

In this study, 28 subjects (19.3%) met the criteria 

for metabolic syndrome in RA patients based on the 

harmonization criteria of NCEP-ATP III (for the Asian 

population). This data was similar to other studies 

from various countries in both cross-sectional and 

case-control studies, and the results of those studies 

were 18.7-20%.14-19 A meta-analysis by Hallajzadeh et 

al., collecting data from 70 studies, found that the 

incidence of metabolic syndrome based on the 

diagnostic criteria used was slightly higher in RA 

patients, which was around 30.6% (95% CI 27.9-33.4) 

with OR 1.4 (0.7-4.1).20 The wide variation in the 

prevalence was caused by differences in criteria for 

metabolic syndrome used and differences in subjects’ 

mean age in various studies. In addition, the 

characteristics of the research subjects, such as 

genetic (related to race/ethnicity), culture (activity 

patterns and eating patterns), and demographic, 

socioeconomic, clinical, and treatment factors in RA, 

also played an important role.20 

The prevalence of metabolic syndrome in RA 

patients in this study was not significantly different 

when compared with the general population in 
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Indonesia (19.3% vs. 21.7%).21 However, the high 

mortality rate due to CVD in RA patients provides a 

strong reason to evaluate various traditional and non-

traditional risk factors, including the presence of this 

metabolic syndrome.22 One of many aspects that can 

explain why the prevalence of metabolic syndrome did 

not increase compared to the normal population is the 

amount of fat deposit. A study by Giles et al. (2010) 

showed higher levels of visceral fat areas in male RA 

patients and subcutaneous fat areas in female RA 

patients than in controls from the same BMI and waist 

circumference.23 Other factors that might also play a 

role based on several studies were total cholesterol, 

triglyceride, and LDL cholesterol which tend to 

decrease in RA patients with more severe disease 

activity or with rheumatoid cachexia.24 This 

phenomenon has known as paradoxical lipids in RA 

patients because it will increase after DMARD 

therapy.25 This paradoxical phenomenon might be 

caused by the function of protein synthesis in the liver 

being stimulated to produce acute phase reactant in a 

highly active inflammatory condition which will 

decrease lipoprotein production and vice versa.25 

Association between gender and metabolic 

syndrome was not statistically significant in this 

study. A similar result was found in a meta-analysis 

study by Hallajzadeh (2017), which showed a slightly 

lower prevalence of metabolic syndrome in male RA 

patients (31.9%; CI95% 24.4-39.5) compared with 

female RA patients (33.0%; CI95% 28.1-37.9).26 It can 

be concluded that gender did not affect the prevalence 

of metabolic syndrome as obtained from 

epidemiological studies in the general population.27 

Although not statistically significant, this study 

found that patients aged≥ 60 years old have a higher 

incidence of metabolic syndrome (28.1 vs. 16.8%) 

compared to patients in age <60 years. The result of 

this study was in accordance with a study by 

Karvounaris et al., which found the role of age in the 

incidence of metabolic syndrome in RA.28 There were 

135 subjects who did not smoke (93.1%) and 10 

subjects who smoked (6.9%). All of them who smoke 

have a mild Brinkmann index. There was no 

statistically significant between smoking habit and 

metabolic syndrome in RA patients (p-value = 1, OR 

1.0, 95% CI; 0.2-5.2). This can be caused by a small 

number of subjects who smoked, and all of them were 

mild Brinkmann index making the statistical analysis 

difficult. An existing study by de Oliveira et al. found 

that a smoking habit with > 400 cigarettes/year was 

associated with the incidence of metabolic syndrome 

in RA patients (29% vs. 9%; p value = 0.008).29 Another 

study by Zonana-Nanach et al. also found that 

smoking was closely associated with the incidence of 

metabolic syndrome (p-value = 0.02) and became a 

single predictive factor when analyzed with 

multivariate logistic regression that determined the 

incidence of metabolic syndrome.15 

In this study, the prevalence of RA patients with 

deformity was 8.3%. A study by Dessein et al. (2013) 

did not find a statistically significant relationship 

between deformity and metabolic syndrome (p=0.7).30 

Deformity might be severe reflexing inflammation and 

long disease duration. Besides, deformity in RA 

patients can be associated with low physical activity 

and an increased risk of metabolic syndrome. The 

percentage of sedentary physical activity in this study 

was 66.9%. However, the association between physical 

activity and metabolic syndrome was not statistically 

significant in this study, with the proportion of 

metabolic syndrome in the sedentary physical activity 

being lower than in active physical activity (18.6% vs. 

21.3%). 

The percentage of extraarticular manifestations in 

this study was 18.62%. The prevalence of metabolic 

syndrome in subjects with extraarticular 

manifestations was lower than in subjects without 

extraarticular manifestations (14.8 vs. 20.3), although 

not statistically significant. A study by Karvounatis et 

al. also found that the association between 

extraarticular manifestation and metabolic syndrome 

was not statistically significant (p=0.3). Extraarticular 

manifestation could be considered as an outcome 

related to disease duration, disease activity, and the 

degree of inflammation of RA, but it was difficult to 

determine its association with cardiovascular 
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events.31,32 

The results of this study showed a higher incidence 

of metabolic syndrome in the RA patient group with 

moderate to high disease activity compared to patients 

with remission to low disease activity (24.4% vs. 

17.3%), although there was no significant association 

(p = 0.32). Similar results were reported from a case-

control study by Sahebari et al. (2011) which found no 

difference in prevalence between groups of RA patients 

with DAS28 ESR <3.2 and ≥3.2. In this study, it was 

stated that determining the degree of RA disease 

activity by using one kind of scoring criteria was 

difficult to describe the actual condition of RA disease 

activity and its relationship to the incidence of 

metabolic syndrome.33 This is indeed different from 

the results of several other studies, such as Dao et al. 

(2010), which found a significant association with 

disease activity measured by DAS28 (OR = 1.7; 95% CI 

1.3-2.8; p = 0.01). A significant laboratory parameter 

in this study was the erythrocyte sedimentation rate 

(OR = 1.5; 95% CI 1.07-3.2; p = 0.04).34 Another study 

by Ristic et al. also found that DAS28 ESR ≥ 5.1 was 

associated with an increase in HOMA-IR in RA patients 

compared to controls [1.7(1.2–2.5) vs. 1.2(0.8–1.4; p = 

0.00].35 A study by da Cunha et al. (2012) also found 

that DAS28 disease activity was associated with a 

greater incidence of metabolic syndrome in RA 

patients compared with the control group (3.6 ± 1.3 vs. 

3.1 ± 1.5; p = 0.01).36 This difference is most likely due 

to the different definitions of metabolic syndrome and 

the difference in the control of factors other than 

inflammation in RA that also influence the incidence 

of the metabolic syndrome. 

In this study, most subjects have a disease 

duration of < 5 years (61.4%) with a median of 3 years. 

The group of patients with disease duration < 5 years 

has a greater percentage of the incidence of metabolic 

syndrome (20.2% vs. 17.9%), although the bivariate 

analysis did not find statistical significance (OR 0.8; 

95% CI 0.4-2.0; p = 0.89). Other studies have also 

failed to find a relationship between disease duration 

and the incidence of metabolic syndrome.13,28,36 This 

might be due to inflammatory conditions or 

autoimmunity that have occurred since the pre-

clinical phase, which vary in duration. 

This study obtained different results in the use of 

glucocorticoids which are thought to play a role in 

metabolic syndrome. The highest percentage of RA 

patients with metabolic syndrome was found in the 

group of patients without glucocorticoids, then the 

groups with low and moderate doses of glucocorticoids 

(24.2%, 16.7%, and 7.7%; p = 0.29, respectively). 

These results may be explained by the mechanism of 

action of low-dose glucocorticoids that improve lipid 

profiles (especially elevation of HDL levels) in RA 

patients. The hypothesis by experts regarding the 

effect of low-dose glucocorticoids was the activation of 

lipoprotein lipase and a decrease in the activity of 

triglyceride lipase in the liver.33 

Subjects without methotrexate (MTX) treatment 

has a higher percentage of metabolic syndrome than 

subjects receiving MTX, although not statistically 

significant (25% vs. 17.9%; p = 0.56). This was 

consistent with the study reported by Dao et al. (2010), 

which found a high incidence of metabolic syndrome 

in the RA population not receiving MTX treatment (OR 

= 0.7; 95% CI 0.5-0.9; p = 0.02).34 Methotrexate has 

long been known to have an inhibitory effect on the 

incidence of metabolic syndrome in RA patients. The 

hypothesis formulated by the experts was that the 

extracellular adenosine level that is increased by MTX 

not only has the anti-inflammatory effect by affecting 

immune cells but also can affect the metabolism and 

transportation of glucose and lipids in the body. This 

effect can improve glucose, triglyceride, and HDL 

profiles in patients. Besides, MTX is also thought to 

have atheroprotective and anti-inflammatory effects, 

which resulted in reducing the incidence of CVD.15 A 

study from Toms et al. showed a statistical 

significance of MTX treatment on the incidence of 

metabolic syndrome in RA patients (46.5% vs. 63.8%; 

p 0.001) compared with patients who did not receive 

MTX.14 A meta-analysis by Baghdadi in 2020 

concluded that administration of MTX to RA patients 

was associated with a lower incidence of type 2 

diabetes mellitus (RR 0.48; 95% CI 0.16-1.43), which 
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was also thought to be directly associated with a lower 

incidence of the metabolic syndrome.37 

This study was the first study to obtain the 

prevalence and factors associated with the incidence 

of metabolic syndrome in RA patients in Indonesia. 

The limitation of this study was the research design 

which was a cross-sectional study. This made this 

study could not take a clear pattern of cause-and-

effect relationships and the contribution of various 

risk factors. Overall, studied factors have not shown 

any statistically significant role in the incidence of 

metabolic syndrome, but there is a tendency to 

increase the incidence of metabolic syndrome in RA 

patients with older age, high-moderate disease 

activity, shorter disease duration, and without 

glucocorticoid and MTX treatments. 

 

5. Conclusion 

The prevalence of metabolic syndrome in RA 

patients at Cipto Mangunkusumo National Central 

General Hospital was 19.3%. There were no variables 

significantly associated with the incidence of metabolic 

syndrome in RA patients, including gender, age, 

deformity, extraarticular manifestations, physical 

activity, smoking, disease activity, disease duration, 

and glucocorticoid or MTX treatments. Further studies 

using cohort design are needed to better assess the 

relationship between various variables in RA patients 

with the incidence of metabolic syndrome. 
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