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SUMMARY
Our aim was to investigate frequency of osteoporosis and the relevant risk factors in female patients with rheumatoid arthritis.
This study included 77 female patients with rheumatoid arthritis. A thorough history was taken and physical examination and laboratory investigations were
carried out in all patients. Bone mineral density of both the lumbar vertebra and the hip was measured with dual energy x-ray absorptiometer.
It can be concluded that one of every three women with rheumatoid arthritis suffer from osteoporosis of the lumbar vertebra and/or the femur. Duration of the
disease, rheumatoid factor titer, erythrocyte sedimentation rate, modified health assessment questionnaire scores, Steinbroker’s functional stage, presence of subc-
hondral erosion, duration of steroid treatment and dose of steroids and postmenopausal osteoporosis are the risk factors for osteoporosis in patients with rhe-
umatoid arthritis. 
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ÖZET
Amac›m›z, romatoid artritli bayan hastalarda osteoporoz s›kl›¤›n› ve iliflkili risk faktörlerini araflt›rmakt›.  Çal›flmaya  romatoid artrit tan›s› alan 77  bayan
hasta dahil edildi. Hastalar›n ayr›nt›l› hikayesi al›narak, klinik muayene ve laboratuvar bulgular› kaydedildi.Kemik mineral yo¤unlu¤u dual enerji x-›fl›n› ab-
sorbsiyometre ile hem lumbal vertebra hem de kalçadan ölçüldü.
Çal›flmam›z, romatoid artritli her üç kad›ndan birinde lumbal vertebra ve/veya femurda osteoporoz oldu¤unu ve postmenaposal osteoporoz ile iliflkili risk fak-
törleri yan›nda hastal›k süresi, romatoid faktör titresi, eritrosit sedimentaston h›z›, modifiye sa¤l›k de¤erlendirme anketi skoru, Steinbroker fonksiyonel evresi,
subkondral erozyon varl›¤›, steroid tedavi süresi ve dozunun romatoid artritli kad›nlarda osteoporoz için risk faktörü oldu¤unu göstermifltir.
Anahtar Kelimeler: Romatoid artrit, osteoporoz, bayan hasta.

INTRODUCTION

Generalized osteoporosis is one of the most common extra-ar-
ticular manifestations of rheumatoid arthritis (RA) and appear
on both axial and appendicular skeleton (1-3). The mecha-
nisms of bone loss in RA has not been understood well; ho-
wever, increased pro-inflammatory cytokines which play a
major role in the pathogenesis of the disease and increased
bone resorption have been implicated (4,6). Recent studies
have shown that osteoclast differentiating factor is released
from many cells between the bone and the pannus in patients
with RA, which supports the theory that both local and syste-
mic bone destruction is largely regulated by osteoclast activa-
tion (7,8). The most important factors effective on osteoporo-

sis in RA are the disease activity, decreased mobility caused by
functional impairment and steroid treatment (1,9-11). In addi-
tion, there have been studies reporting that  low dose of ste-
roids (11-14), sex and menopause affect bone mass (15). It has
also been reported that effects of RA on axial bone mass are
different from those on appendicular bone mass (16). The aim
of this study was to investigate the frequency of osteoporosis
in female patients with RA and the relevant risk factors for os-
teoporosis.

MATERIALS AND METHODS

This study included 77 female patients with RA based on ACR
(American Collage of Rheumatology) criteria (1987). Patients
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with bilateral hip prosthesis, those who underwent bilateral
oopherectomy, those who can not walk functionally, those
with systemic and/or metabolic disorders affecting bone me-
tabolism and those with a history of a drug treatment effecti-
ve on bone density were not included in the study. All pati-
ents were asked about their demographic and physical charac-
teristics, their disease and the treatments they received befo-
re. To evaluate disease activity, the number of swollen joints
and sensitive joints, duration of morning stiffness and pain se-
verity were recorded. We used 100 mm visual analogue scale
(VAS) to determine the pain severity. Also, involvement of we-
ight bearing joints, extraarticular involvements and types of jo-
int involvements (poly/oligoarticular) were recorded. Steinb-
roker’s functional staging (SFS) and modified health assess-
ment questionnaire (MHAQ) were used to determine functi-
onal status and disability respectively. Serum C-reactive prote-
in (CRP) levels, erythrocyte sedimentation rate (ESR) and rhe-
umatoid factor (RF) titer were investigated. Hand-wrist x-rays
were taken to assess subchondral erosion of the hand joints
and toracho-lumbar x-rays were obtained to assess fractures of
the vertebra. BMD of both lumbar vertebra and the hip was
measured with dual energy x-ray absorpsiometer. Patients
with T scores of ≤ -2.5 were accepted as osteoporosis.

Variance analysis was used to analyze effects of constant vari-
ables with a normal distribution on the frequency of osteopo-
rosis and Kruskall Wallis and Mann Whitney U tests were used
to analyze effects of constant variables (table III) without a
normal distribution on the frequency of osteoporosis. Kolmo-
gorov Smirnov test was used to determine whether the vari-
ables showed a normal distribution. The variables with a nor-
mal distribution were expressed as mean values and standard
deviations and the variables without a normal distribution we-
re expressed as median values and quarterly deviations. Chi-
square test and odds ratios were used to determine the relati-
on between categorical variables (table IV) and osteoporosis.
Pearson correlation coefficient was used to analyze the linear
relation between BMD and the constant variables.

RESULTS

The mean age of the patients was 52 years (range: 21-73 ye-
ars) and the mean duration of the disease was 10 years (ran-
ge: 1-25 years). Forty-two patients (54.5%) were in the post-
menopausal period and duration of menopause was 13 years

(range: 1-35 years). Sixty-five patients were currently using
one or more DMARDs, 4 patients quitted using the drugs and
8 patients never used the drugs. Thirteen patients were taking
(16.9%) a high dose of steroids (>10mg/day prednisolon), 32
patients (41.6%) a low dose of steroids (<10mg/day predniso-
lon) for a mean 53.6 months. Forty-six patients (59.7%) were
taking methotrexate (7.5-15mg/week). Sixty patients (78%)
had morning stiffness lasting for a mean of 90 minutes. Twel-
ve patients (15.6%) had a history of extravertebral fractures
(colles, femur neck, ankle), 57 patients (74%) had subchond-
ral erosion on their hand x-rays and 19 patients  had(24.7%)
at least one vertebral fracture on their thoraco-lumbar x-rays.
The results of physical examinations and laboratory investiga-
tions are shown in tables I and II.

Table I: General Characteristics of Patients
General Characteristics of Patients
Age* (year) 52 ±11.5 (21-73)
Height* (cm) 156± 5.5 (141-170)
Weight* (kg) 65±12.9 (36-97)
Duration of Disease* (years) 10 ±6.7 (1-25)
Duration of Menopause*(year) 13 ±8.5 (1-35)
The Number of Swollen Joints* 5 ±3.7 (1-13)
The Number of Sensitive Joints* 12 ±7.9 (0-26)
Duration of Morning Stiffness*(Min) 90± 79.7 (10-480)
Pain Severity* (VAS 0-100) 43 ±30.2 (0-98)
MHAQ score* 1.2 ±0.7 (0-2.7)
ESR* (mm/h) 45 ±23.3 (10-90)
CRP+ (mg/l) 12 (4-24)
RF+ titer 1/64 (1/32-1/128)
* mean ± standard deviation (minimum-maximum)
+ Median (%25-%75 deviation)

Table II: Physical Characteristics of Patients
n %

Smoking 5       % 6.5
Menopause 42 % 54.5
Polyarticular Involvement 73 % 94.8
Extraarticular involvement 13 % 16.9
Involvement of Weight Bearing Joints 71 % 92.2
Morning Stiffness 60 % 78
Subcondral Erosion 57 % 74
Vertebral Fracture 19 % 24.7
Extra-vertebral Fracture 12 % 15.6
Swollen Joint 51 % 66.2
Steinbroker’s Stage
Stage 1 19 % 24.7
Stage 2 43 % 55.8 
Stage 3 15 % 19.5
Steroid Therapy 45 % 58.5
High Dose of steroids 13 % 16.9
Low Dose of Steroids 32 % 41.6
Methotrexate Therapy 46 % 59.7

Examination of BMD revealed that 25 patients (32.5%) had os-
teoporosis of the lumbar vertebra, 25 patients (32.5%) had os-
teoporosis of the femoral neck and 14 patients (18.2%) had os-
teoporosis of the total hip. There was a significant negative
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correlation between age, duration of postmenopausal period,
RF titer and BMD of lumbar vertebra, the femoral neck and
the total hip. We found negative corelation between duration
of steroid therapy and BMD of the femoral neck and the total
hip. MHAQ scores and ESR were negatively correlated with
BMD of the lumbar vertebra. Disease duration was negatively
correlated only with BMD of the total hip (p<0.05, Table III).

Table III: Correlation Coefficients between BMD and Risk Factors
BMD of Lumbar BMD of BMD of Total
Vertebra Femoral Neck Hip

Age r -,327 -,361 -,270
p 0.004 0.002 0.020

Weight r ,212 ,225 ,277
p 0.065 0.054 0.017

Height r ,319 ,289 ,282
p 0.005 0.012 0.015

Duration of Disease r -,092 -,147 -,238
p 0.432 0.212 0.041

The Number of Swollen Joints r -,113 -,042 -,082
p 0.330 0.724 0.488

The Number of Sensitive Joints r -,004 -,013 ,043
p 0.976 0.914 0.719

Duration of Morning Stiffness r ,020 ,106 ,160
p 0.866 0.369 0.173

MHAQ scores r -,238 -,175 -198
p 0.038 0.136 0.091

Pain Severity r ,071 -,017 -,007
p 0.542 0.885 0.954

ESR r -,274 -,077 -,103
p 0.017 0.513 0,381

CRP r -,205 -,047 -,032
p 0.076 0.691 0.789

RF titer r -,236 -,250 -,250
p 0.040 0.032 0.032

Duration of Menopause r -,445 -,480 -,348
p 0.0001 0.0001 0.002

Duration of Steroid Therapy r -,175 -,238 -,307

p 0.131 0.041 0.008

There was a significant positive correlation between height
and BMD of the lumbar vertebra, the femoral neck and the to-
tal hip. Weight was positively correlated with BMD of the to-
tal hip (p<0.05, Table III). There was no relationship between
osteoporosis and the number of swollen joints, the number of
sensitive joints, duration of morning stiffness, pain severity,
CRP levels which are indicators of disease activity, polyarticu-
lar involvement, extraarticular involvement and involvement
of weight bearing joints which are indicators of disease seve-
rity. (p>0.05, Tables III and IV). Smoking was a risk factor for
osteoporosis of the femoral neck and the total hip. Subchond-
ral erosion was detected as a risk factor for osteoporosis of the
lumbar vertebra and the femoral neck. Menopause was a risk
factor for osteoporosis of the lumbar vertebrae, the femoral

neck and the total hip (p<0.05, Table IV). Methotrexate and
low doses of steroids were not risk factors for osteoporosis
(p>0.05, Table IV), but high doses of steroids were risk factors
for osteoporosis of the lumbar vertebra and the total hip
(p=0.05, p=0.02 respectively, Table IV). SFS was directly rela-
ted to the frequency of osteoporosis in the lumbar vertebra
(p=0.002) and the total hip (p=0.04). BMDs of the lumbar ver-
tebra, the femoral neck and the total hip were significantly lo-
wer in patients with vertebral fractures than those without ver-
tebral fractures, and BMDs of the femoral neck was signifi-
cantly lower in patients with extravertebral fractures than tho-
se without extravertebral fractures (p<0.05, Table V). 

Table IV: P Values and Significant Odds Ratios to Show the Relationship between Osteopo-
rosis and the Relevant Risk Factors

BMD of BMD of BMD of Odds Ratios+

Lumbar Femoral Total Hip*
Vertebra* Neck*

Polyarticular Involvement 0.853 0.677 0.478 -
Involvement of 0.892 0.920 0.901 -
Weight Bearing Joints
Extraarticular Involvement 0.146 0.451 0.168 -
Methotrexate 0.421 0.324 0.629 -
Low Dose of Steroids 0.074 0.928 0.417 -
High Dose of Steroids 0.050 0.305 0.020 10 (1.26  -76.9)
Menopause 0.001 0.001 0.012 7 (2.5-19.6)
Smoking 0.243 0.016 0.012 2.2 (1.7-2.8)
Subchondral Erosion 0.046 0.018 0.124 3.8 (1.2-12.2)
* Results of Chi-square test
+ Amount of risk for osteoporosis of the lumbar vertebrae, the femoral neck of the total hip
(95% Confidence Interval)

Table V: BMDs of the Lumbar Vertebra, Femoral Neck and Total Hip in the Presence and Ab-
sence of Vertebral and Extra-vertebral Fractures.

BMD of P BMD of P BMD of P
Lumbar Femoral Total Hip
Vertebra Neck

Vertebral fracture + -2.87±1.29 0.0001 -2.74±1.27 0.0001 -2.38±1.18 0.0001
- -1.31±1.23 -1.55±1.12 -1.13±0.98

Extra-vertebral fracture + -2.05±1.34 0.322 -2.60±1.27 0.023 -1.95±1.57 0.091

- -1.61±1.41 -1.70±1.21 -1.34±1.04

DISCUSSION

The main finding of this study was that 32.5%, 32.5% and
18.2% of the patients had osteoporosis in the lumbar verteb-
ra, the femoral neck and the total hip respectively. Sinigaglia
et al found that 28.8% and 36.2% of the patients had osteopo-
rosis on the lumbar vertebra and the femoral neck respectively
(17). Kvien et al reported that osteoporosis more frequently
appeared in female RA patients aged between 50 and 70 ye-
ars than those aged with 17 and 70 years. In fact, 16.8%, 14,7%
and 14.7% of the females aged between 17 and 70 years had
osteoporosis of the lumbar vertebra, the femoral neck and the
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total hip respectively, while 23.3%, 20.7% and 21.1% of the fe-
males aged between 50 and 70 years had osteoporosis of the
lumbar vertebra, the femoral neck and the total hip respecti-
vely (18). Cortet et al performed their study with a follow-up
period of 18 months on 45 females and 6 males with RA and
found a bone loss of 2.1% in the lumbar vertebra and a bone
loss of 3.1% in the femoral neck. They also showed that the
loss increased to 5.3% in the femoral neck in postmenopausal
women (19). Haugeberg et al in their study on female patients
with RA reported that 31.5%, 28.6% and 29.9% of the patients
had osteoporosis of the lumbar vertebra, the femoral neck and
the total hip respectively (3). Nolla et al measured BMDs of
the lumbar vertebra and the femoral neck and reported that
osteoporosis was present on at least one area of examination
in 44% of the patients (20).

Another important finding of this study was that there was a
significant relationship between BMD and age, height, weight,
duration of the disease, menopause and its duration, RF titer,
ESR, subchondral erosion, SFS and MHAQ scores, but that the-
re was no significant relationship between BMD and the num-
ber of swollen joints, the number of sensitive joints, duration
of morning stiffness, pain severity, CRP levels, involvement of
weight bearing joints, extraarticular joint involvement and pol-
yarticular involvement. In addition, BMDs of the hip and the
lumbar vertebra significantly decreased in patients with ver-
tebral fracture and BMDs of the hip significantly decreased in
patients with extravertebral fracture. Consistent with our fin-
dings, Sinigaglia et al showed that the duration of the disease
was longer, MHAQ scores were poorer and the frequency of
osteoporosis increased as the functional impairment increased
in patients with RA and accompanying osteoporosis and that
these patients were older than those with RA only (17). Kvien
et al found a relationship between osteoporosis and age, body
mass index (BMI), duration of the disease, current use of ste-
roids, presence of a deformed joint, presence of extraverteb-
ral fracture and MHAQ scores (18). Haugeberg et al noted that
advanced age, low BMI, current use of steroids and high sco-
res of MHAQ are indicators of a decrease in BMD (3). Kröger
et al woked on perimenopausal RA patients and demonstrated
that there was a relationship between BMD of lumbar verteb-
ra and age, weight and functional stage and between BMD of
the femoral neck and weight, functional stage and cumulative
use of steroids (21). Uçkan et al also found a correlation bet-
ween BMD and age, duration of the disease, menopause and

RF positivity. However, they found no correlation between
BMD and MHAQ scores and steroid therapy. It may be due to
sample size of their study was small and they did not classify
the patients according to the cumulative dose of steroids (22).
Gürsoy et al reported a significant negative correlation betwe-
en BMD of the lumbar vertebra and age, height and the dura-
tion of postmenopause period (23).

Finally, we found that high doses of steroids were risk factors
for osteoporosis and that there was a significant negative cor-
relation between BMD of the femoral neck and the total hip
and duration of steroid treatment. Nevertheless, there was no
significant difference in BMD between patients on low doses
of steroids and those not taking steroids. We also found that
methotrexate treatment was not a risk factor for osteoporosis.
Both Sambrook and Martin et al noted that bone densities we-
re lower in patients on a low dose of steroids than control pa-
tients with no significant difference (24,25). Hall et al revealed
that BMD of the femoral neck was significantly low and that
BMD of the lumbar vertebra was low but not significant in pa-
tients taking a high cumulative dose of steroids. They also no-
ted that BMD of the lumbar vertebra and the femoral neck we-
re lower but not significant in patients taking a low cumulati-
ve dose of steroids than those not taking steroids. They added
that BMD of the lumbar vertebra and the femoral neck were
significantly lower in patients currently on steroids than those
not on steroids (12). Haugeberg et al reported no significant
difference in BMD between patients with a history of steroid
treatment and those who never took steroids. However, they
showed a significant decrease in BMD of the lumbar vertebra,
the femoral neck and the total hip in patients currently on ste-
roids (3). As a result, a short term treatment with low doses of
steroids is not a risk factor for osteoporosis, but a long term
treatment with high doses of steroids increases the risk consi-
derably for osteoporosis of the hip due to cumulative effects
of steroids in RA patients. In addition, consistent with the re-
sults of the present study, many other studies reported no ne-
gative effect of a low dose methotrexate on  bone mineral
densities (26-28).

In conclusion, one of every three women with RA has oste-
oporosis and the relevant risk factors are duration of the dise-
ase, RF titer, ESR, MHAQ scores, SFS, presence of subchond-
ral erosion, duration of steroid therapy and doses of steroids
as well as the factors effective on postmenopausal osteoporo-
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sis, i.e. age, height, weight, smoking, menopause and its du-
ration. However, the number of swollen joints, the number of
sensitive joints, duration of morning stiffness, pain severity
and CRP levels which are indicators of the disease activity,
extraarticular involvement, polyarticular involvement and in-
volvement of weight bearing joints are not risk factors for os-
teoporosis.
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