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Abstract: This study proposed to assess the nutritional status of RA patients and to study any impact of disease activity 

(as assessed by DAS 28 score) on it. In this study 150 cases of RA diagnosed according to 1987 revised ACR criteria 

were recruited. Patients with immunocompromised state (i. e. HIV, malignancy), malabsorption syndrome, chronic 

disease or autoimmune disorder other than RA, metabolic syndrome and /or having cachexia due to cause other than RA 

were excluded from the study. From each case DAS 28 was calculated. Nutritional status was calculated by measurement 

of BMI, triceps skin fold thickness, serum albumin and total cholesterol. Low BMI (<25 kg/m
2
) and low albumin (<3.5 

gm/dl) were found in 106/150 (70.67%) and 11/150 (7.33%) cases respectively. Anemia was found in 31/150 (20.67%) 

cases while low TSFT was present in 76/150 (50.67%) patients and low serum cholesterol in 126/150 (84%) cases. The 

markers of nutrition status (haemoglobin, BMI and serum albumin) showed significant change with disease activity 

(P<0.05 for each). Only TSFT and serum cholesterol did not have any significant alteration with DAS28 (p>0.05). 

Haemoglobin, BMI and serum albumin had significant negative correlation with disease activity parameters (DAS28 and 

ESR). This study concluded that RA patients having a higher disease activity (higher DAS28) had significantly lower 

hemoglobin concentration, BMI and serum albumin (p for trend <0.05). A significant negative correlation exists between 

markers of disease activity (DAS28 and ESR) and markers of nutrition (serum albumin, haemoglobin and BMI). 
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INTRODUCTION 

 Rheumatoid arthritis is a chronic, symmetrical, 

inflammatory poly arthritis associated with systemic 

features most commonly fatigue and cachexia.  

 

 Paget in 19
th

 century described rheumatoid cachexia 

as a wasting of skeletal muscle mass in patients with 

inflammatory arthritis that was not due to disuse 

atrophy [1]. This rheumatoid cachexia is associated 

with an increased disease activity. 

 

 The pathologic hallmark of RA is inflammation of 

synovial membranes of various joints resulting in 

increased production of cytokines (i.e. tumor necrosis 

factor –α and interleukins). This cytokine production is 

proportional to the disease activity in RA. Apart from 

local inflammatory effects these cytokines cause higher 

resting energy turnovers and altered body 

compositionsand development of cachexia when the 

inflammatory burden increases in RA [2]. 

 

 Rheumatoid cachexia occurs in 13-15% of RA cases; 

but it is usually ignored in clinical practice [3]. 

Thecachexia is associated with higher morbidity and 

mortality in RA as in other systemic diseases like 

cancer, heart failure, critical illnesses and HIV infection 

[4, 5].  

 

 This study proposed to assess the nutritional status of 

RA patients and to study any impact of disease activity 

(as assessed by DAS 28 score) on it. 

 

MATERIALS AND METHODS 

 This was a hospital based analytic-observational 

study conducted in department of medicine at a tertiary 

care centre in north India during the period of 

November 2011 to October 2012 on 150 cases of RA 

(diagnosed as per 1987 ACR criteria) [6] after approval 

of institutional ethics committee and informed consent 

from all the study participants. Patients who  were 

current or ex smokers, or ethanol users, had HIV 

infection, malignancy, malabsorption syndrome, 

metabolic syndrome, chronic disease other than RA; 

cachexia due to any established cause other than RA or 

who did not given informed consent were excluded 

from the study. 
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 Base line data was collected with regards to detailed 

disease history including drug history and then each 

patient was subjected to complete rheumatologic 

assessment inclusive of clinical examination. Various 

anthropometric parameters viz. height, weight, body 

mass index (BMI) and triceps skin fold thickness 

(TSFT) were recorded for each patient. After overnight 

fasting, blood samples of the patients were drawn and 

sent for complete blood count, erythrocyte 

sedimentation rate (ESR), fasting plasma glucose 

(FPG), urea, creatinine, aspartate aminotransferase 

(AST), alanine aminotransferase (ALT), rheumatoid 

factor (RF), CRP, serum albumin and serum total 

cholesterol (TC) estimation.  

 

 TSFT was measured, with a Harpenden caliper, along 

the midline on the back of the triceps in both the arms, 

at the midpoint located between the top of the acromial 

process to the bottom of the olecranon process of the 

ulna. The skin was pinched so that the fold ran 

vertically. The mean of the values of the two sides was 

taken as TSFT value.  

 

 ESR was measured by Westergren method (normal 

ESR value was taken as up to 20 mm in I
st
hour). Serum 

albumin was measured by a photometric test with a 

normal range of 3.5-5.5 gm/dl. Total cholesterol was 

estimated by sulfo-phosphovainilline assay- a 

colorimetry based method.  Rheumatoid factor (RF) and 

C-reactive protein (CRP) levels were estimated by 

turbidimetry. A BMI range of 18.5-24.99 kg/m
2
 was 

taken as normal. 

 

 RA Disease activity was calculated using disease 

activity score-28 (DAS-28) [7]. The DAS28 score ≥5.1 

indicates high disease activity; DAS ≥3.2 to <5.1 

moderate disease activity and DAS<3.2 low disease 

activity. 

 

Statistical analysis 

 Microsoft Excel® and one way anova test were used 

for data storage and analysis. Continuous variables were 

expressed as mean ± standard deviation. Anova test was 

used to determine statistical difference between 

variables. Pearson's coefficient was used to investigate 

the correlation between the two variables. Statistical 

significance was set at p value < 0.05. 

 

RESULTS 

 The Demographic, clinical and laboratory 

characteristics of 150 RA cases are shown in Table 

1and Fig. 1. Low BMI (<25 kg/m
2
) and low albumin 

(<3.5 gm/dl) were found in 106/150 (70.67%) and 

11/150 (7.33%) cases respectively. Anemia was found 

in 31/150 (20.67%) cases. We found low TSFT in 

76/150 (50.67%) patients and low serum cholesterol in 

126/150 (84%) cases. 

 

 When the patients of RA were divided in groups 

according to their disease activity as determined by 

DAS28, the markers of nutrition status (haemoglobin, 

BMI and serum albumin) showed significant change 

with disease activity (p<0.05 for each). Only TSFT and 

serum cholesterol did not have any significant alteration 

with DAS28 (p>0.05) (Table 1). 

 

Haemoglobin, BMI and serum albumin had 

significant negative correlation with disease activity 

parameters (DAS28 and ESR) (Table 2). 

 

Table 1: Demographic characteristics of 150 RA cases distributed according to DAS 28 

 
Total 

(150) 

 DAS28 

p value   <3.2 

N =36  

3.2-5.1 

 N =76 

>5.1 

N=38 

Sex   M/F 34/116 2/34 28/48 4/34  

Age (years) 43.17± 11.77 43.67 ± 12.55 43.29± 11.71 42.47± 11.39 >0.05 

Duration of RA 

(months) 
53.27 ± 40.79 57.53± 49.41 58.19 ± 37.43 39.39 ± 35.85 >0.05 

RF positivity 73 (48.67%) 2 (5.55%) 38 (50%) 33 (86.84%)  

CRP positivity 78 (52%) 2 (5.55%) 44 (57.89%) 32 (84.21%)  

DAS28 4.41 ±2.36 2.70 ±0.24 4.17 ±0.53 6.52 ±3.77 <0.05
a
 

ESR (mm I
st
 hour) 42.37 ±24.56 26.64 ±10.11 40.24 ±19.56 61.55 ±30.48 <0.05

a 

Hb (gm/dl) 11.01 ±1.41 11.25 ±1.35 11.03 ±1.00 10.51 ±1.71 <0.05
a 

BMI 

(kg/m
2
) 

23.38 ±3.73 24.66 ±3.96 24.12 ±3.84 22.39 ±3.32 <0.05
a 

TSFT (mm) 15.62 ±5.62 17.26 ±4.91 17.22 ±5.96 14.03 ±5.39 >0.05
 

Serum Albumin 

(gm/dl) 
4.03 ±0.34 4.11 ±0.23 4.06 ±0.29 3.91 ±0.48 <0.05

a 

Serum Cholesterol 

(mg/dl) 
175.71 ±36.37 167.61 ±32.59 178.00 ±34.60 178.79 ±42.56 >0.05 

a= significant 
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Fig. 1: Distribution of RA cases according to nutritional parameters and disease activity 

 

 Table 2: Correlation of nutritional assessment parameters with disease activity in RA cases 

Parameter Correlation with DAS 28 Correlation with ESR 

 R p value R p value 

Hb -0.140 <0.05
@ 

- 0.346 <0.05
@

 

BMI - 0.109 <0.05
@

 -0.187 <0.05
@

 

TSFT 0.046 >0.05 0.077 >0.05 

S. Albumin -0.187 <0.05
@

 -0.309 <0.05
@

 

S. Cholesterol 0.061 >0.05 0.121 >0.05 

@=significant 

 

DISCUSSION 

 In this study effect of RA disease activity on 

nutritional status was assessed among 150 cases. 

 

 This study indicates that RA patients having a higher 

disease activity (higher DAS28) had a significantly 

lower hemoglobin, BMI and serum albumin levels (p 

for trend <0.05). The various nutritional parameters had 

a significant association with disease activity. Markers 

of disease activity (DAS28 and ESR) also had a 

significant but negative correlation with the indicators 

of the nutritional state (serum albumin, haemoglobin 

and BMI). 

 

 The well established relationship between 

inflammation (active RA) and anaemia was also 

confirmed in this study by a significant inverse 

correlation between haemoglobin concentration and 

DAS28, and haemoglobin concentration and ESR [8].
 
 

 

 BMI is simple and widely used method for nutritional 

assessment. Low BMI has found to be associated with 

more active disease and higher morbidity [9, 10]. 

Munro and H Capell [11] also reported low BMI in 

patients who had active RA. This is in accordance with 

our observation. 

 

 TSFT provides information exclusively about fat 

mass and is potentially less affected by RA [12]. As 

muscle wasting is a common feature in RA but fat mass 

tends to be preserved in RA, cachexia in RA is 

associated with normal to slight decrease in TSFT. In a 

recent study, Pitt P et al. [13] revealed no reduction in 

TSFT in post-menopausal RA patients compared with 

controls. In our study, we also did not find any 

significant alteration of TSFT with disease activity. A 

previous study also supports our finding [12]. On the 

other hand, Helliwell M et al. [14] observed significant 

reduction in BMI and TSFT in RA patients compared 

with controls. 
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 Serum albumin is the most useful laboratory marker 

for nutritional assessment as it reflects quantity of 

visceral protein [15]. Fukuda W et al. [16] in a study of 

295 RA patients concluded decrease in serum albumin 

with increase in RA disease activity. Hypoalbuminemia 

was present in 24.7% Japanese RA patients. In 2001, 

Gomez-Vaquero et al. [12] observed significant inverse 

relation of serum albumin with disease activity 

parameters in RA. These findings are similar to our 

observation of lower serum albumin levels in RA 

patients with higher disease activity. Hypoalbuminemia, 

associated with RA, is not secondary to undernutrition 

[12]. Inflammation suppresses albumin synthesis and 

transfer albumin from the vascular to the extravascular 

space resulting in hypoalbuminemia [17]. RA patients 

also have high TNF –α production which is associated 

with higher rates of protein catabolism [18]. 

 

 Serum cholesterol reflects lipid levels in the blood. 

Inflammation is associated with reduction in serum 

cholesterol. We also found reduction in mean 

cholesterol level with the increase in disease activity 

[19]. 

 

 Cachexia is often found in chronic diseases with 

inflammatory response such as such as tuberculosis, 

cancer, acquired immune deficiency syndrome, cardiac 

failure, chronic renal failure etc. [1, 2, 20]. It usually 

manifests with excessive weight loss, low muscle mass 

and low fat mass [3, 4]. Rheumatoid cachexia is 

different as it is characterized by normal or increased 

fat mass and BMI, with concurrent loss of body protein 

predominantly in skeletal muscle mass, [3, 4]  and 

therefore, it often remains undetected. Many factors are 

involved in the pathogenesis of rheumatoid cachexia 

including proinflammatory cytokines (TNF-α, IL-1β, 

IL-6), excessive energy expenditure, high rates of 

whole body protein breakdown, loss of muscle mass 

and strength, reduced physical activity due to joint pain 

and stiffness [1]. 

 

 In summary, this study highlights the effect of RA 

disease on nutritional status of the patients and an 

attempt to reduce the disease activity in these patients 

might improve their nutritional status. 

 

CONCLUSION 

 RA patients having a higher disease activity (higher 

DAS28) had significantly lower hemoglobin 

concentration, BMI and serum albumin (p for trend 

<0.05). A significant negative correlation exists 

between markers of disease activity (DAS28 and ESR) 

and markers of nutrition (serum albumin, haemoglobin 

and BMI). 

 

REFERENCES 

1. Metsios GS, Stavropoulos A, Kontedkis Y, 

Kitas GD; Rheumatoid Cachexia: causes, 

significance and possible interventions. 

Hospital chronicles 2006;1(1): 20-26. 

2. Paget J; Nervous mimicry of organic disease. 

Lancet, 1873; 2: 727-729. 

3. Roubenoff R; Rheumatoid cachexia: a 

complication of rheumatoid arthritis moves 

into the 21st century. Arthritis Res Ther., 

2009; 11(2): 108. 

4. Elkan AC, Hakansson N, Frostegard J, 

Cederholm T, Hafstrom I; Rheumatoid 

cachexia is associated with dyslipidemia and 

low levels of atheroprotective natural 

antibodies against phosphorylcholine but not 

with dietary fat in patients with rheumatoid 

arthritis: a cross sectional study. Arthritis Res 

Ther., 2009; 11(2): R37. 

5. Roubenoff R, Roubenoff RA, Cannon JG, 

Kehayias JJ, Zhuang H, Dawson-Hughes B et 

al. Rheumatoid cachexia: cytokine-driven 

hypermetabolism accompanying reduced body 

cell mass in chronic inflammation. J Clin 

Invest., 1994; 93(6): 2379–2386. 

6. Giles J, Bartlett S, Anderson R, Fontaine K, 

Bathon J; Association of body composition 

with disability in rheumatoid arthritis: impact 

of appendicular fat and lean tissue 

mass. Arthritis Rheum., 2008; 59(10): 1407–

1415. 

7. Kremers HM, Nicola PJ, Crowson CS, 

Ballman KV, Gabriel SE; Prognostic 

importance of low body mass index in relation 

to cardiovascular mortality in rheumatoid 

arthritis. Arthritis Rheum., 2004; 50(11): 

3450–3457. 

8. Möller B, Scherer A, Förger F, Villiger PM, 

Finckh A, On behalf of the Swiss clinical 

quality management program for rheumatic 

diseases. Anaemia may add information to 

standardised disease activity assessment to 

predict radiographic damage in rheumatoid 

arthritis: a prospective cohort study. Ann 

Rheum Dis., 2013; 0: 1–6. 

9. Summers GD, Metsios GS, 

Stavropoulos-Kalinoglou A, Kitas GD; 

Rheumatoid cachexia and cardiovascular 

disease. Nat Rev Rheumatol., 2010; 6: 445-

451. 

10. Kaufmann J, Kielstein V, Kilian S, Stein G, 

Hein G; Relation between body mass index 

and radiological progression in patients with 

rheumatoid arthritis. J Rheumatol.; 2003; 

30(11): 2350-2355. 

11. Munero R, Capell H; Prevalence of low body 

mass in rheumatoid arthritis: association with 

the acute phase response. Ann Rheum Dis., 

1997; 56(5): 326–329. 

12. Gómez-Vaquero C, Nolla JM, Fiter J, Ramon 

JM, Concustell R, Valverde J et al.; Nutritional 

status in patients with rheumatoid arthritis. 

Joint Bone Spine, 2001; 68(5): 403-409. 

http://ard.bmj.com/search?author1=Burkhard+M%C3%B6ller&sortspec=date&submit=Submit
http://ard.bmj.com/search?author1=Almut+Scherer&sortspec=date&submit=Submit
http://ard.bmj.com/search?author1=Frauke+F%C3%B6rger&sortspec=date&submit=Submit
http://ard.bmj.com/search?author1=Peter+M+Villiger&sortspec=date&submit=Submit
http://ard.bmj.com/search?author1=Axel+Finckh&sortspec=date&submit=Submit


 

 

Pradeep Mital et al., Sch. Acad. J. Biosci., 2014; 2(11):788-792 
 

    792 

 

 

13. Pitt P, O'Dowd T, Brincat M, Studd JWW et 

al.; Reduction of skin Collagen with increase 

skin thickness in post menopausal women with 

RA. Br J Rheumatol., 1986; 25(3): 263-265. 

14. Helliwell M, Coombes EJ, Moody BJ, 

Batstone GF, Robertson JC; Nutritional status 

in patients with rheumatoid arthritis. Ann 

Rheum Dis., 1984; 43(3): 386–390. 

15. Anderson CF, Wochos DN; The utility of 

serum albumin values in the nutritional 

assessment of hospitalized patients.Mayo Clin 

Proc., 1982; 57(3): 181-184. 

16. Fukuda W, Omoto A, Oku S, Tanaka T, 

Tsubouchi Y, Kohno M et al.; Contribution of 

rheumatoid arthritis disease activity and 

disability to rheumatoid cachexia. Modern 

Rheumatology, 2010; 20(5): 439-443. 

17. Stenvinkel P, Heimbürger O, Lindholm B, 

Kaysen GA, Bergstrom G; Are there two types 

of malnutrition in chronic renal failure? 

Evidence for relationships between 

malnutrition, inflammation and atherosclerosis 

(MIA syndrome). Nephrol Dial Transplant., 

2000; 15(7): 953-960. 

18. Rall LC, Roubenoff R; Rheumatoid cachexia: 

metabolic abnormalities, mechanisms and 

interventions. Rheumatology, 2004; 43(10): 

1219-1223. 

19. Nicola PJ1, Crowson CS, Maradit-Kremers H, 

Ballman KV, Roger VL, Jacobsen SJ et al.; 

Contribution of congestive heart failure and 

ischemic heart disease to excess mortality in 

rheumatoid arthritis. Arthritis Rheum., 2006; 

54(1): 60-67. 

20. Kitas GD, Erb N; Tackling ischaemic heart 

disease in rheumatoid arthritis. Rheumatology, 

2003;42: 607–613. 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Anderson%20CF%5BAuthor%5D&cauthor=true&cauthor_uid=6801397
http://www.ncbi.nlm.nih.gov/pubmed?term=Wochos%20DN%5BAuthor%5D&cauthor=true&cauthor_uid=6801397
http://www.ncbi.nlm.nih.gov/pubmed/6801397
http://www.ncbi.nlm.nih.gov/pubmed/6801397

