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Abstract
Objective: Rheumatoid arthritis (RA) is a progressive, systemic, and autoimmune disease. On the other hand, sarcopenia is a Geriatric syndrome
characterized by a decrease in muscle mass and strength. Identifying and detecting factors associated with sarcopenia is critical for screening and
treatment of older patients with RA.
Materials and Methods: First off, Muscle Mass index and Free Fat Mass index in 30 young, healthy males and 30 young, healthy females were
assessed using a bioimpedance analyzer to find cut-off values for sarcopenia diagnosis. Then, 100 RA patients over 65 years were recruited for the
same test, and patients with a value 2 standard deviation below the calculated cut-off levels were diagnosed as having low muscle mass. Patients
who had low muscle mass plus (low handgrip strength or low gait speed) were diagnosed as sarcopenic. In addition, the sample was divided into
two groups as sarcopenic and non-sarcopenic. Demographic characteristics, medication history, bioimpedance value, daily life activities, frailty
rate, malnutrition rate, hemoglobin level, 25-OH vitamin D level, glomerular filtration rate, rheumatoid factor, anti-cyclic citrullinated peptide
seropositivity, and erythrocyte sedimentation rates (ESR) and C-reactive protein (CRP) level were compared between the groups.
Results: The sarcopenic group was older than the other group. Nobody was found to use any biological agent in the sarcopenic group, but 8 nonsarcopenic patients had used biological agents previously. Malnutrition and frailty rate and level of dependence in activities of daily living were
higher in the sarcopenic group than in the non-sarcopenic group. Not with standing, both groups had similar Disease Activity score-28; ESR and
CRP level were higher in the sarcopenic group.
Conclusion: The prevalence of sarcopenia rises with aging, malnutrition, and frailty. Accompanying with an autoimmune disease like RA, sarcopenia
causes disabilities, dependence, and mortality at higher rates. Overall, sarcopenia and its consequences should be considered for the geriatric
population.
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Introduction
Sarcopenia is a generalized and progressive skeletal muscle
disorder that is associated with an increased likelihood of
adverse outcomes, including falls, physical disability, and
mortality. The disease is characterized by low muscle strength,
low muscle quantity or quality, and low physical performance
(1). The European Working Group on Sarcopenia in Older People
(EWGSOP) held another meeting to update the definition of

sarcopenia in early 2018 and emphasized the importance of
muscle quality (2). Etiopathogenesis of sarcopenia includes age,
endocrinological changes, nutritional status, comorbidities,
defective immune response, chronic drug use, etc (3). On the
other hand, rheumatoid arthritis (RA) is a chronic, progressive,
and autoimmune disorder that leads to deformities, disabilities,
impairment of physical acitivity and extraarticular involvements.
RA is the most frequent one between inflammatory arthritis.
Also, muscle-specific symptoms and signs are common in
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patients with RA (4). It is shown that sarcopenia is common in
RA patients because of multidrug treatments and the effects of
the disease itself (5).
Many changes occur in the metabolism and physiological
reserve decrease by aging (6). Various studies show that
sarcopenia affects physiological reserve adversely and worsen
prognosis. The disease can also lead to disabilities and impair
quality of life or dependence in activities of daily living (ADL)
(7-9). Sarcopenia is a significant health problem and expected
to be increasingly prevalent in the next decades (10). Therefore,
identifying sarcopenia-associated factors in older RA patients
may be a useful guide for the diagnosis and management of the
disease. The present study aimed at investigating the prevalence
of sarcopenia and associated factors in the geriatric population
with RA.

Materials and Methods
The cross-sectional study included 100 RA patients over 65 years
admitted to Ankara University, Geriatrics, and Rheumatology
Outpatient Clinics between March 2014 and October 2014.
All patients were diagnosed based on the ACR/EULAR 2010
criteria. Sarcopenia was diagnosed with EWGSOP 2010 criteria
(1). According to this criteria; the diagnosis is based on
documentation of low muscle mass plus (low muscle strength
or low physical performance). We evaluated muscle strength
with Handgrip test (low handgrip strength <30 kg for males,
<20 kg for females) and physical performance with gait speed
test (low speed <0.8 m/sec). At the time of data collection, there
were no widely acceptable standart validated values of TANITA
results for Turkish people; for this reason, before the evaluation
of RA patients, we analysed a healthy young Turkish control
group with TANITA in order to find index values. 30 young,
healthy females (median age: 33) and 30 young, healthy males
(median age: 35) were recruited to be assessed with TANITABC 420 MA® to identify the cut-off value for determining the
status of muscle mass. Fat-free mass (FFM), fat percentages, fatfree mass indices (FFMIs), and muscle mass indices (MMIs) were
calculated, and the value 2 standard deviation below the cut-off
level for the young was identified as the cut-off level for low
muscle mass. FFMIs were calculated as FFM/(height x height),
and MMIs were calculated as muscle mass/(height x height).
Apart from such calculations, demographic characteristics
of admitted RA patients were noted, and these patients were
interrogated for diease duration, comorbidities, such as diabetes
and hypertension, smoking, and alcohol use. Disease Activity
score-28 DAS-28 was used to determine the severity of RA.
Uses of glucocorticoids, nonsteroid anti-inflammatory drugs,
conventional disease modified anti-rheumatic drugs (cDMARDs),
biological DMARDs (bDMARDs), and statin were checked for
the medication history. It was assessed if urinary incontinence
was present. The comprehensive geriatric assessment was also
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examined. While the Katz index was used for ADL, the LawtonBrody index was used for instrumental activities of daily living
(IADL). The Yesavage Geriatric Depression scale-short form was
used to evaluate the depression status of the patients. While the
frailty was assessed with the Fried Frailty index, the nutritional
status was evaluated with the Mini Nutritional Assessment. The
lengths of middle upper arm and calves were obtained from
initial anthropometric measurements. Body mass indices were
calculated as weight/(height x height). A handgrip test by a
hand dynamometer was used to assess muscle strength. Total
body water, fat percentages, FFMIs, and MMIs of all RA patients
were calculated. Hemoglobin levels, estimated GFR (with
modified diet renal disease formula), erythrocyte sedimentation
rates (ESR), C-reactive protein (CRP) levels, and 25-OH vitamin
D levels were evaluated in laboratory analyses. Rheumatoid
factor (RF) and anti-cyclic citrullinated peptide (anti-CCP) were
examined for seropositivity.
Statistics
SPSS for Windows 15® was used for all statistical analyses.
Accordingly, descriptive statistics were given as mean ±
standart deviation for normally distributed data, and as median
(minimum-maximum) for the data showing a non-normal
distribution. Nominal variables were given as the number of
cases (N) and percentages (%). While the groups were compared
with the t-test or the Mann-Whitney U test, nominal variables
were compared with the chi-square test or the Fisher’s exact
test. The significance level was taken as p<0.05.

Results
A total of 100 RA patients (78 females and 22 males) participated
in the study, and the mean age of the participants was found
to be 69.2. While the cut-off levels of FFMIs were found to be
19.45 kg/m² for males and 17.85 kg/m² for females, the cut-off
levels of MMIs were found to be 18.47 kg/m² for males and
17.64 kg/m² for females. Therefore, the patients with values
2 standard deviation below the calculated cut-off levels were
considered as sarcopenic, and all RA patients were divided into
two groups. Accordingly, it was found that 35 patients had
sarcopenia, which indicated that the prevalence rate was 35%
among the patients.
The sarcopenic group was older than the non-sarcopenic one.
Female/male ratio, smoking, alcohol use, disease duration,
DAS-28 scores, and the numbers of patients with deformities
were similar between the two groups. Uses of cDMARD,
glucocorticoids, non-steroidal anti-iflammatory drugs, and
statin did not show a significant difference between the groups.
However, there were eight non-sarcopenic patients using
bDMARD, while there was no bDMARD user in the sarcopenic
group (Table 1).
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Considering anthropometric measurements, calf circumference
was found to be shorter in the sarcopenic group, but the middle
upper arm circumference was similar between the groups. Gait
speed was slower, and handgrip strength was poorer in the
sarcopenic group. While Body Mass index (BMI), FFMI, and MMI
were significantly lower, the fat percentage was significantly
higher in the sarcopenic group (Table 2).
Table 1. The demographics comorbidities and drug history of
patients
Sarcopenic
(n=35)

Nonsarcopenik
(n=65)

Significance

Age (M ± SD)

71.8±7.16

67.94±5.67

p=0.006

Female gender, n

28 (80%)

50 (76.9%)

p=0.466

RA median duration,
years

6

4

p=0.613

6 (17.1%)

11 (16.9%)

p=0.592

Patients with
deformity, n
Diabetes

10 (28.1%)

15 (23.1%)

p=0.355

Hypertension

17 (48.6%)

40 (61.5%)

p=0.15

Cigarette smoking

7 (20%)

16 (24.6%)

p=0.397

Alcohol consumption

2 (5.7%)

5 (7.7%)

p=0.712

DAS-28 score

2.65±1.2

2.42±0.96

p=0.284

Glucocorticoid use

30 (75.7%)

52 (80%)

p=0.337

NSAID use

19 (54.3%)

41 (63.1%)

p=0.266

cDMARD use

31 (88.6%)

61 (93.8%)

p=0.287

bDMARD use

0

8 (12.3%)

p=0.027

Statin use

4 (11.1%)

7 (10.7%)

p=0.92

cDMARD: Conventional disease modified anti-rheumatic drugs, bDMARD: Biological
disease modified anti-rheumatic drugs, SD: Standard deviation, DAS-28: Disease
Activity score-28, RA: Rheumatoid arthritis, NSAID: Non-steroidal anti-iflammatory
drugs, M: Mean

Table 2. Anthropometric measurements and the results of
bioimpedence anlayzes
Measures

Sarcopenic

Nonsarcopenic

Significance

The number of patients having depression and urinary
incontinence was found to be similar between the groups. The
dependence on ADL and IADL were significantly higher in the
sarcopenic group. Frailty and malnutrition were found to be
significantly more frequent in the sarcopenic group (Table 3).
In laboratory analyses, hemoglobin, estimated glomerular
filtration rate, 25-OH vitamin D levels were found to be similar
by two-group comparisons. Both groups had similar RF and
anti-CCP positive cases. The acute phase reactant (ESR and CRP)
levels were significantly higher in the sarcopenic group (Table
4).

Discussion
The results of the present study showed that nearly one-third of
RA patients had sarcopenia, and bDMARD use was less common
in the sarcopenic group. The patients with sarcopenia also had
higher acute phase reactant levels and higher dependence in
ADL. There were no significant relationships between sarcopenia
and diabetes, hypertension, alcohol use, smoking, medication
history, hemoglobin levels, renal function, and vitamin D levels.
Both RA and sarcopenia were more prevalent in female patients,
but it is known that prevalence rates become closer by aging
(11,12). The findings revealed that there was no association
between sarcopenia and diabetes and hypertension, although
Table 3. The comparison of groups with comprehensive
geriatric assessment
Sarcopenic

Nonsarcopenic

Significance

Urinary incontinence

12 (34.3%)

14 (21.4%)

p=0.126

Dependence on ADL

10 (28.6%)

0

p<0.001

Dependence on IADL

20 (57.1%)

23 (35.4%)

p=0.03

Depression

17 (48.6%)

31 (47.7%)

p=0.55

Frailty

19 (54.3%)

22 (33.8%)

p=0.039

Malnutrition

11 (31.4%)

7 (10.8%)

p=0.012

ADL: Activities of daily living, IADL: Instrumental activities of daily living

Calf circumference
(cm)

32.4±3.94

36.28±4.54

p<0.001

Middle upper arm
circumference (cm)

27.8±3.94

28.78±3.66

p=0.258

Sarcopenic

Nonsarcopenic

BMI (kg/m²)

27.7±5.31

32.1±5.03

p<0.001

Hemoglobin level, g/dL 12.28±1.27

12.54±1.55

p=0.820

Handgrip strength (kg)

14.71±6.51

18.17±8.32

p=0.039

eGFR, mL/min/1.73 m2

76.06±22.27 77.98±21.8

p=0.677

Gait speed (m/sn)

0.77±0.15

0.89±0.13

p<0.001

21±1.8

p=0.480

14.7±4.25

19±2.1

p<0.001

25-OH vitamin D,
nmol/L

20.1±2

MMI (kg/m²)
FFMI (kg/m²)

14.78±1.82

19.97±2.54

p<0.001

RF seropositivity, n

17 (48.6%)

37 (56.9%)

p=0.278

Body fat percentage
(%)

43.87±10.83 36.7±9.33

p=0.002

Anti-CCP positivity, n

17 (48.6%)

33 (50.6%)

p=0.834

ESR, mm/h

26 (3-93)

21 (5-104)

p=0.033

Total body water (%)

40.68±9.51

p=0.219

CRP, mg/L

10.9 (1-78)

4 (1-28)

p=0.015

44.28±7.31

BMI: Body Mass index, MMI: Muscle Mass index, FFMI: Fat-free mass index, cm:
Centimeter, kg: Kilogram, m: Meter

Table 4. Two-group comparisons of laboratory values
Significance

eGFR: Estimated glomerular filtration rate, RF: Rheumatoid factor, CCP: Cyclic
citrullinated peptide, ESR: Eritrocyte sedimetation rate, CRP: C-reactive protein
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the relevant literature showed controversial results (13-16). The
relationship between alcohol use and sarcopenia was also not
clear (15,17).

These findings are similar to ours. Additionally, they showed
that excessive fat and bone erosion, increased cardiometabolic
risk, and BMI were related to sarcopenia.

In a study conducted by Giles et al. (18), smoking, disease
activity, seropositivity with RF, and uses of cDMARD, bDMARD,
and glucocorticoid among the participants showed a similarity
with the relevant data in our study. However, they found the
sarcopenia prevalence as 25.9%.

It has been approved by various studies that malnutrition is a
major factor in the etiology of sarcopenia (27). In our findings,
malnutrition was found to be more frequent in RA patients
with sarcopenia. Besides, there are controversial results in some
studies conducted with RA patients (25).

Scott et al. (19) showed that statins might decrease muscle
performance and increase falls. In our study, there was no
significant difference in the use of statin, which could have
toxic effects on muscle, among the participants.

Urinary incontinence was more frequent in the sarcopenic group
while it was not statistically significant. A study showed that
hospitalized sarcopenic patients with coronary heart disease
had higher urinary incontinence rates (28). Nevertheless, it
could not be found a study assessing urinary incontinence in RA
patients with sarcopenia.

Although the findings regarding biological DMARDs were not
clear, a study showed that etanercept might cause weight gain
in the early stages of RA before the involvement of cachexia
(20).
Yamada et al. (21) concluded that RA patients using
glucocorticoids at a dose above 3.25 mg through a year had a
higher risk for developing sarcopenia. Such a finding was also
contradictory to our findings of glucocorticoid use.
Another study conducted with female RA patients aged 35-50
years showed that sarcopenia had no significant relationship
with disease activity and medication. Moreover, CRP levels were
found to be higher in patients with sarcopenia, which is similar
to our study (22).
A study investigated sarcopenia-related factors in Japanese
patients with RA. The prevalence was found to be 29.6%.
Furthermore, age, BMI, CRP levels, and hip bone mineral density
were significant sarcopenia-related factors, which supports
our findings. Nevertheless, the study found bDMARD had no
relationship with sarcopenia, and MNA was not significant in
the multivariate analysis (23). These findings are different from
ours.
Barone et al. (24) conducted a study to investigate sarcopenia
in different rheumatic diseases, such as RA, psoriatic arthritis,
and ankylosing spondylitis. The patients were aged between 40
and 75 years. Although the study employed a different design,
it also included presarcopenia. The prevalence of sarcopenia was
found to be 20%. They concluded that only age and presence of
disability were associated with an increased risk of sarcopenia.
Torii et al. (25) investigated sarcopenia-associated factors in
RA patients. The prevalence was found to be 37.1%. Age, RA
duration, MNA score, and bDMARD use were significant factors
affecting sarcopenia. The findings were similar to ours, except
for the RA duration.
Ngeuleu et al. (26) found that sarcopenic and non-sarcopenic
patients with RA had different ages and CRP levels, but similar
disease duration and activity, RF, and anti-CCP seropositivity.
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Calf circumference was found to be lower in the sarcopenic
group, while middle upper arm circumference was similar in the
two groups. Some studies showed that calf circumference was
an essential predictor of sarcopenia prognosis and diagnostic
tools. Sarcopenia may decrease upper arm circumference (29).
The middle upper arm circumference was not different between
sarcopenic the groups in our study, as contradictory to literature,
but it may be related to the sample characteristics.
Finally, the study has several limitations. First off, the sample size
was rather small. Secondly, more certain diagnostic tools, such
as quantitative computerized tomography, magnetic resonance,
etc, were not used. Secondly, the deformity and activity of RA
may lead to mobility problems and some tests such as gait speed
or handgrip strength may prevent the correct assessment. Then,
this was a cross-sectional study, and more comprehensive followup studies are considered to explain the associated factors in
detail. On the other hand, this is the first study investigating
the relationship between sarcopenia and certain factors such as
depression, alcohol use, urinary incontinence, etc.

Conclusion
Overall, sarcopenia is a significant clinical problem that affects
the geriatric population. The patients with autoimmune
disorders, such as RA, suffer from disabilities, and dependence
in ADL. Sarcopenia, nutritional status, and frailty should
always be kept in mind for RA patients. Moreover, RA patients
should be evaluated for sarcopenia through anthropometric
measurements, analysis of body components, and laboratory
tests. Finally, the increase in acute phase reactants should be
assessed in terms of sarcopenia.
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