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Abstract

Objectives: Rheumatoid arthritis (RA) is a chronic inflammatory arthritis that may lead to severe 
joint pain. There are several scores to evaluate the disease activity of RA. This study aimed to evalu-
ate if clinical factors which representing activity scores and health assessment score.
Material and methods: This study was conducted prospectively by including adult patients with 
RA. Clinical factors and 5 RA disease activity and health assessment scores were evaluated. Each 
activity score was executed for clinical predictors by using multivariate linear regression analysis.
Results: There were 33 female adult patients in the study. The average (SD) age was 52.33 (11.11) 
years, while the duration of RA was 7.65 years. The DAS28 ESR had 1 predictor: RA duration with 
a coefficient of –0.04. For DAS28 CRP, CDAI, and SDAI scores, body mass index (BMI) and RA duration 
were independent factors for the scores with negative coefficient values. For the HAQ score, both 
age and rheumatoid duration were positively associated with the score. The coefficients of both 
factors were 0.02 and 0.03, respectively.
Conclusions: Age, RA duration, and BMI were associated with RA activity and functional score. Body 
mass index is a potential modifiable factor that may be associated with RA activities.
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Introduction
Rheumatoid arthritis (RA) is a chronic inflammatory 

arthritis that may lead to severe joint pain, limitation of 
daily activities, and long-term disabilities. Treatments 
are not only aimed at reducing joint inflammation/pain 
but also at preventing further joint destruction and 
providing better functional health status [1]. There are 
several methods to evaluate pain indicating disease ac-
tivity and functional status, including the disease activ-
ity score (DAS), simplified disease activity index (SDAI), 
clinical disease activity index (CDAI), and Health Assess-
ment Questionnaire (HAQ) [2].

These scores are widely used and can be calculated 
online. The main advantage of these scores is to assist 
clinicians in deciding the RA treatments for both clinical 
trials and clinical practices. For example, a cut-off point 
of 15 for the SDAI indicated moderate to high RA activity 
with sensitivity of 90% and specificity of 86% [2]. 

Even though the scores are useful in RA evaluation,  
it is limited whether these scores are influenced by 
patient characteristics or clinical factors. Some clinical 
factors may be modifiable, such as body mass index 
(BMI) or lipid profiles. If modifiable clinical factors have 
an influence on RA activity scores, they may be used as 
additional tools to control RA. 

Material and methods
This study was conducted prospectively at Panyanan-

thaphikkhu Chonprathan Medical Center (PCMC). The 
inclusion criteria were adult patients diagnosed as RA 
by ACR 2012 criteria without other diseases interfering 
in tender and oedematous joint count, treated at a rheu-
matology outpatient clinic, and willing to participate the 
study. Exclusion criteria were those with other autoim-
mune diseases, or serious co-morbid diseases such as 
cancer and severe infection. This study was a part of 
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the clinical study of RA. The study period was between 
November 2016 and April 2019.

The study protocol complied with the Declaration of 
Helsinki. All participants signed an Informed Consent 
Form, which was previously approved by the institutional 
review board of ethical human research (ID no. 7/2559). 

The eligible patients were evaluated baseline char-
acteristics including age, gender, and co-morbid disease, 
and factors-related to RA including disease duration, 
treatment modalities, and laboratory results. The 5 dis-
ease activity and health assessment scores were also re-
ported including DAS28 erythrocyte sedimentation rate 
or DAS28 ESR, DAS28 C-reactive protein or DAS28 CRP, 
CDAI, SDAI, and HAQ [2]. 

Statistical analyses

Baseline characteristics of eligible patients were cal-
culated by descriptive statistics. Each activity score was 
executed for clinical predictors by using multivariate 
linear regression analysis. A univariate linear regression 
was initially evaluated for the coefficient. Subsequent 
stepwise multivariate linear regression was performed. 
Factors with the p-value of 0.2 or less by the univariate 
analysis were included in the model, while the factors 
with p-value of over 0.25 were removed from the final 
model. Significant factors by the final model predictive 
for the scores were defined by the p-value of less than 
0.05. Coefficient, standard error, and p-values of each 
factor in the final model were reported. 

The statistical analyses were performed using STATA 
software, version 10.1 (College Station, Texas, USA). 

Results

There were 33 female adult patients who met the 
study criteria. The average (SD) age was 52.33 (11.11) 
years, while the duration of RA was 7.65 years (Table I). 
Rheumatoid factor (RF) was positive in 16 patients 
(48.48%) with the SD number of DMARDs use of 2.87 
items. Dyslipidaemia was the most common co-morbid 
disease (51.52%). The average BMI was 23.74 kg/m2.

The median disease activity scores were in the low 
disease activity range for DAS28 CRP, CDAI, and SDAI, 
while the DAS28 ESR score was in the moderate range 
(3.31), as shown in Table II. Factors remaining in the final 
model for the 5 scores are shown in Table III. 

The final model for DAS28 CRP and SDAI had the 
maximum remaining factors of 6. Only the DAS28 ESR 
had 1 independent factor: RA duration with a coefficient 
of –0.04, while the other scores had 2 independent fac-
tors. For DAS28 CRP, CDAI, and SDAI scores, the 2 inde-
pendent factors were negatively associated with the 
scores. The highest coefficient was –6.71 in the correla-
tion between RF and SDAI (p-value 0.04). For the HAQ 
score, both age and RA duration were positively asso-
ciated with the score. The coefficients of both factors 
were 0.02 and 0.03, respectively.

Discussion

To date, several reports have found an association 
between BMI and disease activity, particularly for DAS28 
[3–9]. However, data are still conflicting. A meta-analy-
sis from 4 studies found that DAS28 was significantly 
higher or more severe if the BMI was over 30 kg/m2, 
compared to those with lower BMI. The mean difference 
of both groups was +0.14; p = 0.04 [4]. Another study 
found that those with BMI over 25 had lower DAS28 

Table I. Baseline characteristics of rheumatoid arthritis 
patients evaluated for disease activity (n = 33)

Factors Number (percentage) 
or mean (SD)

Age, years 52.33 (11.11)

RA duration [years] 7.65 (9.08)

RF 16 (48.48)

ACPA level [IU/ml] 380.48 (733.78)

Numbers of DMARDs use 2.87 (1.02)

Steroid dose [mg/day] 2.80 (3.68)

Diabetes mellitus 4 (12.12)

Hypertension 15 (45.45)

Dyslipidaemia 17 (51.52)

Iron deficiency anaemia 
or thalassaemia

3 (9.09)

Asthma 1 (3.03)

BMI [kg/m2] 23.74 (4.67)

ACPA – anti-citrullinated protein antibodies, BMI – body mass 
index, DMARDs – disease-modifying antirheumatic drugs,  
RA – rheumatoid arthritis, RF – rheumatoid factor. 

Table II. Disease activity and functional status by vari-
ous scores in rheumatoid arthritis patients (n = 33)

Scores Median (1st–3rd quartile range)

DAS28 ESR 3.31 (3.00–4.29)

DAS28 CRP 2.45 (1.88–3.15)

CDAI 6 (4–12)

SDAI 6.39 (4.60–14.00)

HAQ 0.25 (0.13–1.00)

CDAI – Clinical disease activity index, CRP – C-reactive protein, 
DAS – Disease activity score, ESR – erythrocyte sedimentation 
rate, HAQ – Health Assessment Questionnaire, SDAI – Simplified 
disease activity index.
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or less severe disease than those with lower BMI [5]. 
The average DAS28 of both groups were 5.05 vs. 5.57; 
p = 0.016. Note that the latter study was analysed by 
using descriptive statistics, which may be interfered by 
confounding factors.

This study found that BMI is negatively associated 
with the DAS28 CRP, CDAI, and SDAI scores. These data 
indicated that low BMI patients may have more severe 
disease. The strength of our analysis is that it was ad-
justed for other factors or controlled for other confound-
ing factors. The low BMI was shown to be related with 
more bone erosion (adjusted beta of –0.448), as shown 
by several other reports [6–9]. A  report found that the 
disease activity scores were related more to radiograph-
ic changes [10] resulting in negative association of BMI 
to DAS28 CRP, CDAI, and SDAI (Table III). 

Another factor negatively associated with DAS28 
CRP, CDAI, and SDAI was positive RF (Table III). These 
data are compatible with a previous study from Korea 
[11]. The seronegative group had higher DAS than those 
with a seropositive group (DAS28 6.1 vs. 4.7; p = 0.006). 
This study also showed that longer disease duration af-
ter treatment resulted in lower disease activity regard-
less of serology test. These results were similar to those 
in the current study (Table III), which showed that RA 
duration was significantly lower disease activity (DAS28 
ESR) with a coefficient of –0.04. 

For HAQ, it has been known that HAQ score increases 
with age, indicating greater disability [2]. After adjusting 
for age and other variables, RA duration was positive-
ly associated with the HAQ score. Two previous studies 
support that longer RA duration is associated with poor-
er functional status [12, 13]. 

Another study found different findings [14]: RF, but 
not age, was significantly associated with the HAQ score 

(r = 0.63; p-value 0.0043). However, there was no adjust-
ment with other factors in that study. The final model 
in our study was adjusted for other confounding factors 
and found no significant relation between HAQ and RF 
(Table III). 

There are some limitations to this study: only a small 
group of female patients took part; patients lacked complex 
comorbid diseases such as liver disease, renal disease, 
stroke, or CAD; and few patients had high disease activity. 

Conclusions

Age, RA duration, and BMI were associated with RA 
activity and functional score. BMI is a  potential modi-
fiable factor that may be associated with RA activities.

The authors declare no conflict of interest.
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