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Changes in patients’ Bone Mineral Density (BMD) is one of the problems in
patients with rheumatoid arthritis, which can be due to the use of corticosteroid drugs to reduce
patients’ symptoms or the aging process in patients.

In this study, we decided to compare BMD in patients with psoriatic arthritis and
rheumatoid arthritis.

This study as a cross-sectional descriptive-analytical study was performed to evaluate
BMD in patients with psoriatic arthritis (n=59) and rheumatoid arthritis (n=41) who were
referred to Rasoul Akram Hospital in Tehran between 2016 and 2020. All patients were assessed
by bone density scan (Dual-Energy X-ray Absorptiometry or DEXA scan) to determine T-score
at the two spine and femur sites.

In rheumatoid arthritis and psoriatic arthritis groups, the Mean+SD spine T-score was
-1.11£0.18 and -1.38+0.48, respectively, which did not show a significant difference between
the two groups (P=0.556). Similarly, in the two groups with rheumatoid arthritis and psoriatic
arthritis, the Mean+SD femur T-score was -1.36+0.17 and -1.7840.61, respectively, which did
not show a significant difference between the two groups (P=0.451). Considering the underlying
parameters, including age, sex, and duration of the disease, the lack of differences in the values
of spine and femur T-scores between the two groups was still evident.

The change in BMD was equal in both rheumatoid arthritis and psoriatic arthritis
that is not affected by gender, age, or duration of disease.
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heumatoid arthritis is one of the most

common types of rheumatic diseases

that are caused by autoimmune process-

es and general inflammation, especially

joint inflammation [1]. The prevalence of

this disorder is 0.5 to 1 case per 100,000
people in the general population and its incidence var-
ies from 12 to 1200 cases per 100 thousand people in
different parts of the world [2]. However, the incidence
has decreased in recent years in some countries, such as
the United States [3]. In general, the dimensions of the
disease are still widespread in most parts of the world.
In chronic and severe cases, this disease even causes the
death of patients so that the resulting mortality rate is
reported to be 14.7 cases per 1000 people [4]. Patients
with this disorder experience a reduced quality of life
compared to the general population due to the complica-
tions and chronic course of the disease [5]. For this rea-
son, recognizing the factors related to it and affecting the
worsening prognosis of patients, such as co-morbidities,
involvement of extra-particular parts of the body, etc.
can play an important role in improving the condition of
patients with rtheumatoid arthritis.

Psoriasis is also a common skin disease of immune ori-
gin (due to the function of T lymphocytes) that occurs
as a chronic recurrent scaling disorder and its classic ap-
pearance includes the involvement of extensor surfaces,
which alternately recur and subside. The disease occurs
in 1 to 2% of all communities and causes arthritis in a
number of patients. However, in some areas, such as the
Scandinavian countries, the prevalence is as high as 6%,
and in some countries, such as West Africa and Japan, it
is a relatively rare disease [6].

Symptoms of this disease, which are associated with
keratinocyte hyperproliferation, include squamous ery-
thematous lesions (scaling in an erythematous back-
ground) in the form of acute and chronic inflammatory
lesions that manifest as red papules or plaques with sil-
ver scales [7]. Genetic factors, infections, geographical
location and climate, stress and stressors, hormonal fac-
tors, drugs, viruses, foods, sex, and age are among the
most important factors involved in the etiology of the
disease. Rather than having a high mortality rate, this
disease causes disabilities and disorders, and a signifi-
cant reduction in the patients’ quality of life. The prog-
nosis of the disease depends on the factors of location
and severity of the involvement as well as the presence
of non-skin manifestations, such as involvement of the
joints and nails [8]. Given the impact of psoriasis on the

patients’ quality of life, identifying the factors associated
with it will be very important [9].

One of the problems seen in patients with rheumatoid
arthritis and psoriatic arthritis is changes in patients’ Bone
Mineral Density (BMD), which can be due to the use of
corticosteroid drugs to reduce patients’ symptoms or the
aging process in patients. In general, it should be borne in
mind that any process that leads to inflammation (such as
frequent falls, low BMI, smoking, or alcohol consump-
tion) can increase the risk of BMD and osteoporosis, and
fractures [10]. Also, the relationship between the occur-
rence of chronic inflammation for any reason and the
immune system with bone metabolism is quite obvious
so that there is a close relationship between C-Reactive
Protein (CRP) levels and the risk of osteoporosis in these
patients [11]. In this regard, the relationship between the
process of destruction of joint tissue and reduced bone
density in patients has been confirmed to have common
pathophysiology, i.e. chronic inflammation [12, 13].

According to studies, the prevalence of decreased
BMD and the incidence of osteoporosis in men and
women with rheumatoid arthritis as well as psoriatic ar-
thritis have been reported to be more than twice that of
healthy controls [14]. Therefore, apart from direct bone
involvement due to the activity of inflammatory fac-
tors, these diseases are associated with decreased bone
density and BMD. These two reasons can clarify the dif-
ference in BMD in rheumatoid arthritis and psoriatic
arthritis patients. However, whether changes in bone
mineral density are the same in both diseases, or whether
the nature of these diseases actually affects the severity
of bone mineral density, is still in doubt. Accordingly,
we decided to compare BMD in patients with psoriatic
arthritis and rheumatoid arthritis.

This study as a cross-sectional descriptive-analytical
study was performed to evaluate BMD in patients with
psoriatic arthritis (n=59) and rheumatoid arthritis (n=41)
who were referred to Rasoul Akram Hospital in Tehran
between 2016 and 2020. In this regard, people having
other chronic debilitating diseases at the same time or
concomitantly users of several drugs affecting bone me-
tabolism were excluded from our analysis. All patients
were assessed by bone density scan (Dual-energy X-ray
Absorptiometry or DEXA scan) to determine T- scores
at the two spine and femur sites. Baseline characteristics,
including gender, age, medical history, history of smok-
ing, and disease duration were also collected by review-
ing their recorded files.
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The study endpoint was to compare spinal and femoral
T- scores between the two groups suffering from psoriat-
ic arthritis and rheumatoid arthritis in total and adjusted
for gender, age, and disease duration.

Statistical analysis

For statistical analysis, results were presented as
Mean£SD for quantitative variables and were summa-
rized by frequency (percentage) for categorical variables.
Continuous variables were compared using the t-test or
Mann-Whitney U test whenever the data did not appear
to have normal distribution or when the assumption of
equal variances was violated across the study groups.
Categorical variables were, on the other hand, compared
using the Chi-square test. P<0.05 were considered statis-
tically significant. For the data analysis, the statistical
SPSS software v. 23 was used.

As summarized in Table 1, the two study groups with
psoriatic arthritis and rheumatoid arthritis were simi-
lar in gender, mean age, mean disease duration, age at
menopause, history of hypertension, diabetes mellitus,
thyroid disorders, and smoking. In the two groups with
rheumatoid arthritis and psoriatic arthritis, the frequency
of joint pain and morning stiffness was 92.7% and 71.2%,
respectively, which was significantly higher in the group
with rheumatoid arthritis. (P=0.008). In the two point-

Table 1. Baseline characteristics of the study groups

ed groups, the mean spine T-score was -1.11£0.18 and
-1.38+0.48, respectively, which did not show a signifi-
cant difference between the two groups (P=0.556). Simi-
larly, in the two groups with rheumatoid arthritis and pso-
riatic arthritis, the mean femur T-score was -1.36+0.17
and -1.78+0.61, respectively, which did not show a sig-
nificant difference between the two groups (P=0.451). As
indicated in Table 2, considering the underlying param-
eters, including age, sex, and duration of the disease, the
lack of differences in the values of spine and femur T-
scores between the two groups was still evident.

One of the problems seen in patients with rheumatoid
arthritis and psoriatic arthritis is changes in patients’
BMD [15], which can be due to the use of corticosteroid
drugs to reduce patients’ symptoms or the aging process
in patients [16]. Accordingly, we decided to compare
BMD in patients with psoriatic arthritis and rheumatoid
arthritis. To evaluate the BMD change index in these pa-
tients, we evaluated the two parameters, including spine
T-score and femur T-score, and compared these param-
eters in the two groups of patients. Also, in order to ana-
lyze the effect of underlying characteristics, including
gender, age, and duration of the disease, a comparison
between the two groups of patients with the mentioned
characteristics was also examined. As significant find-
ings of the study, we first found that the mean values
of the two parameters spine T- score and femur T- score

Mean1SD/No.(%)
Characteristics
Rheumatoid Arthritis Psoriatic Arthritis P
Male gender 10(24.4) 19(32.2) 0.397
Age, year 46.93+11.45 47.63+12.38 0.771
History of hypertension 2(4.9) 11(18.6) 0.044
History of diabetes 0(0.0) 6(10.2) 0.035
History of hyperthyroidism 1(4.2) 2(3.4) 0.764
History of hypothyroidism 0(0.0) 4(6.8) 0.142
History of brain stroke 0(0.0) 1(1.7) 0.402
Mean disease duration 4.23+2.09 4.48+1.67 0.526
Mean age at menopause 50.80+2.38 50.00+2.56 0.775
History of smoking 25(61.0) 18(30.5) 0.002
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Table 2. The value of spine and femur T-scores in the study groups

Spine T-Score Femur T-Score
Characteristics Mean+SD P Mean+SD P
RA PA RA PA
Male -1.11+0.31 -0.8810.56 0.709 -0.92+0.41 -0.92+0.33 0.991
Gender

Female -1.11+0.23 -1.5510.61 0.476 -2.051£0.79 -1.57+0.18 0.516

<50 years -0.65+0.25 -0.80+0.25 0.678 -2.53+1.14 -1.67+0.23 0.405

Age group

>50 years -0.79+0.38 -1.30+0.21 0.224 -3.31+1.38 -1.47+0.26 0.148

<5 years -0.771£0.26 -1.154+0.20 0.255 -2.70+1.38 -1.01+0.43 0.206

Disease duration

>5 years -1.30+0.30 -1.48+0.21 0.614 -2.80+1.83 -1.06+0.24 0.292

PA: Psoriatic Arthritis; RA: Rheumatoid Arthritis

did not show a significant difference between the two
groups of patients with psoriatic arthritis and rheumatoid
arthritis. Despite a significant decrease in BMD based on
the two parameters studied in both diseases, the decrease
in BMD is not affected by the nature of these two dis-
eases. In both diseases, we witnessed a similar decrease
in bone density. Second, the difference in BMD changes
between the two diseases was not affected by underly-
ing variables, such as sex, age, and disease duration.
However, it should be noted that the effect of gender,
age at menopause, and also the duration of rheumatic
disease has obviously been confirmed in reducing bone
density in several studies [17-19], which was not one of
the objectives of this study. Our aim was only to com-
pare the changes in BMD in the two diseases of psoriatic
arthritis and rheumatoid arthritis in terms of underlying
variables. In conclusion, it can be said that both diseases
will be equally and severely associated with a decrease
in BMD and bone density.

In most studies, only BMD changes in each of the dis-
eases of psoriatic arthritis and rheumatoid arthritis have
been evaluated and less comparison has been made be-
tween the two diseases regarding the effect on bone den-
sity, and therefore, this study has an obvious advantage.
In a similar vein, Harrison et al. assessed patients with
rheumatoid arthritis and psoriatic arthritis. Contrary to
our study, patients with rheumatoid arthritis had signifi-
cantly lower BMDs than patients with psoriatic arthritis.
However, this difference was not observed if the partici-
pants were matched for gender and age. Also, in their
study, no relationship was observed between the severi-
ties of joint involvement in patients with psoriatic arthri-
tis with BMD [20]. In Kocijan et al.’s study, two groups
of patients with rheumatoid arthritis and psoriatic arthri-

tis were evaluated with high-resolution CT of the distal
radius. There was no difference between the two groups
in terms of total BMD, trabecular BMD, and cortical
BMD [21]. In the study by Szentpetery et al., a compari-
son was made between patients with theumatoid arthritis
and psoriatic arthritis in terms of bone densitometry. In
their study, changes in BMD during the 12-month evalu-
ation period were different between the two groups of
patients [22]. In the study by Reddy et al., BMD levels in
the two positions of the spine and femur were compared
between the two groups of patients [23]. Also, similar to
our study, there was no difference in the mean BMD of
the spine and femur between th two groups. It seems that
in most similar studies, there is no overall difference be-
tween the two diseases in terms of BMD changes. But it
can be influenced by other variables, such as the severity
of the disease at the time of the study, the genetic char-
acteristics of the study population, and even how bone
density is assessed and interpreted. To achieve a more
comprehensive and reliable result, it is recommended to
study a larger community and take into account the men-
tioned underlying features.

As a final conclusion, we will see changes in BMD
equally in both rheumatoid arthritis and psoriatic arthri-
tis. This similarity of changes in bone density is not af-
fected by gender, age, or duration of disease. This result
was observed in an example of Iranian society and can-
not be generalized to all human societies with different
genetic, racial, and natural characteristics.

Shirani F, et al. BMD in Rheumatoid Arthritis & Psoriatic Arthritis. J Inflamm Dis. 2021; 25(2):69-74



http://journal.qums.ac.ir/

Compliance with ethical guidelines

The approval of the ethics committee for this study
was obtained from the Research Ethics Committee of
Iran University of Medical Sciences (IR.IUMS.FMD.
REC.13987.385).

Conflict of interest
The authors declared no conflict of interest.
Funding

The paper was extracted from the PhD thesis in Iran
University of Medical Sciences.

Acknowledgments

We thank Dr. Morteza Hassanzadeh for his help in
writing this paper.

Authors' contributions

All authors contributed equally to preparing this paper.

References

[1] Cooles FAH, Isaacs JD. Pathophysiology of rheuma-
toid arthritis. Curr Opin Rheumatol. 2011; 23(3):233-40.
[DOI:10.1097/ BOR 0b013¢32834518a3] [PMID]

[2] Gabriel SE. The epidemiology of rheumatoid arthritis.
Rheum Dis Clin North Am. 2001; 27(2):269-81. [DOI:10.1016/
50889-857X(05)70201-5] [PMID]

[3] Helmick CG, Felson DT, Lawrence RC, Gabriel S, Hirsch R,
Kwoh CK, et al. Estimates of the prevalence of arthritis and
other rheumatic conditions in the United States. Part I. Arthri-
tis Rheum. 2008; 58(1):15-25. [DOI:10.1002/ art.23177] [PMID]

[4] Kuo CF, Luo SF, See LC, Chou IJ, Chang HC, Yu KH. Rheu-
matoid arthritis prevalence, incidence, and mortality rates: A
nationwide population study in Taiwan. Rheumatol Int. 2013;
33(2):355-60. [DOI:10.1007/s00296-012-2411-7] [PMID]

[5] Bartlett SJ, Piedmont R, Bilderback A, Matsumoto AK, Ba-
thon JM. Spirituality, well-being, and quality of life in people
with rheumatoid arthritis. Arthritis Rheum. 2003; 49(6):778-83.
[DOI:10.1002/ art.11456] [PMID]

[6] Poljacki MN, Begenesi¢ M, Duran VD, Matovi¢ L, Mati¢ M,
Jovanovi¢ M, et al. [Psoriasis and autoimmune skin disorders
(Croatian)]. Med Pregl. 2002; 55(7/8):325-8. [DOI:10.2298/
MPNS0208325P] [PMID]

[7] de Arruda LH, De Moraes AP. The impact of psoria-
sis on quality of life. Br J Dermatol. 2001; 144(s58):33-6.
[DOI:10.1046/j.1365-2133.2001.144558033.x]

[8] de Korte J, Sprangers MA, Mombers FM, Bos JD. Quality of
life in patients with psoriasis: A systematic literature review. |
Investig Dermatol Symp Proc. 2004; 9(2):140-7. [DOIL:10.1046/
j.1087-0024.2003.09110.x] [PMID]

[9] Augustin M, Reich K, Glaeske G, Schaefer I, Radtke M. Co-
morbidity and age-related prevalence of psoriasis: Analysis
of health insurance data in Germany. Acta Derm Venereol.
2010; 90(2):147-51. [DOI:10.2340,/ 00015555-0770] [PMID]

[10] Filho JCA, Pinheiro MM, de Moura Castro CH, Szejnfeld
VL. Prevalence and risk factors associated with low-impact
fractures in men with Rheumatoid Arthritis. Clin Rheumatol.
2014; 33(10):1389-95. [DOI:10.1007 / s10067-013-2426-9] [PMID]

[11] Cauley JA, Danielson ME, Boudreau RM, Forrest KYZ,
Zmuda JM, Pahor M, et al. Inflammatory markers and inci-
dent fracture risk in older men and women: The health ag-
ing and body composition study. ] Bone Miner Res. 2007;
22(7):1088-95. [DOI:10.1359/jbmr.070409] [PMID]

12] Takayanagi H. Osteoimmunology and the effects of the im-
yanag 8y
mune system on bone. Nat Rev Rheumatol. 2009; 5(12):667-76.
[DOI:10.1038 /nrrheum.2009.217] [PMID]

[13] Kleyer A, Finzel S, Rech J, Manger B, Krieter M, Faustini
F, et al. Bone loss before the clinical onset of rheumatoid ar-
thritis in subjects with anticitrullinated protein antibodies.
Ann Rheum Dis. 2014; 73(5):854-60. [DOI:10.1136 / annrheum-
dis-2012-202958] [PMID]

[14] Clynes MA, Jameson K, Prieto-Alhambra D, Harvey NC,
Cooper C, Dennison EM. Impact of Rheumatoid Arthritis and
its management on falls, fracture and bone mineral density
in UK biobank. Front Endocrinol (Lausanne). 2019; 10:817.
[DOI:10.3389/ fend0.2019.00817] [PMID] [PMCID]

[15] Lodder MC, de Jong Z, Kostense PJ, Molenaar ETH, Staal K,
Voskuyl AE, et al. Bone mineral density in patients with rheu-
matoid arthritis: Relation between disease severity and low
bone mineral density. Ann Rheum Dis. 2004; 63(12):1576-80.
[DOI:10.1136/ ard.2003.016253] [PMID] [PMCID]

[16] Peel NF, Moore DJ, Barrington NA, Bax DE, Eastell R.
Risk of vertebral fracture and relationship to bone mineral
density in steroid treated Rheumatoid Arthritis. Ann Rheum
Dis. 1995; 54(10):801-6. [DOI:10.1136/ard.54.10.801] [PMID]
[PMCID]

[17] Talsania M, Scofield RH. Menopause and Rheumatic
Disease. Rheum Dis Clin North Am. 2017; 43(2):287-302.
[DOI:10.1016/j.rdc.2016.12.011] [PMID] [PMCID]

[18] Wheater G, Elshahaly M, Naraghi K, Tuck SP, Datta HK,
van Laar JM. Changes in bone density and bone turnover in
patients with rheumatoid arthritis treated with rituximab, re-
sults from an exploratory, prospective study. PLoS One. 2018;
13(8):€0201527. [DOI:10.1371/journal.pone.0201527] [PMID]
[PMCID]

[19] Hansen M, Florescu A, Stoltenberg M, Pgdenphant J,
Pedersen-Zbinden B, Harslev-Petersen K, et al. Bone loss
in Rheumatoid Arthritis: Influence of disease activity, du-
ration of the disease, functional capacity, and corticos-
teroid treatment. Scand ] Rheumatol. 1996; 25(6):367-76.
[DOI:10.3109/03009749609065648] [PMID]

Shirani F, et al. BMD in Rheumatoid Arthritis & Psoriatic Arthritis. J Inflamm Dis. 2021; 25(2):69-74



http://journal.qums.ac.ir/
https://doi.org/10.1097/BOR.0b013e32834518a3
https://doi.org/10.1097/BOR.0b013e32834518a3
https://pubmed.ncbi.nlm.nih.gov/21427580/
https://doi.org/10.1016/s0889-857x(05)70201-5
https://doi.org/10.1016/s0889-857x(05)70201-5
https://pubmed.ncbi.nlm.nih.gov/11396092/
https://doi.org/10.1002/art.23177
https://pubmed.ncbi.nlm.nih.gov/18163481/
https://doi.org/10.1007/s00296-012-2411-7
https://pubmed.ncbi.nlm.nih.gov/22451027/
https://doi.org/10.1002/art.11456
https://pubmed.ncbi.nlm.nih.gov/14673963/
https://doi.org/10.2298/MPNS0208325P
https://doi.org/10.2298/MPNS0208325P
https://pubmed.ncbi.nlm.nih.gov/12434680/
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2133.2001.144s58033.x
https://doi.org/10.1046/j.1087-0024.2003.09110.x
https://doi.org/10.1046/j.1087-0024.2003.09110.x
https://pubmed.ncbi.nlm.nih.gov/15083781/
https://doi.org/10.2340/00015555-0770
https://pubmed.ncbi.nlm.nih.gov/20169297/
https://doi.org/10.1007/s10067-013-2426-9
https://pubmed.ncbi.nlm.nih.gov/24232459/
https://asbmr.onlinelibrary.wiley.com/doi/full/10.1359/jbmr.070409
https://pubmed.ncbi.nlm.nih.gov/17419681/
https://doi.org/10.1038/nrrheum.2009.217
https://pubmed.ncbi.nlm.nih.gov/19884898/
https://doi.org/10.1136/annrheumdis-2012-202958
https://doi.org/10.1136/annrheumdis-2012-202958
https://pubmed.ncbi.nlm.nih.gov/23520034/
https://dx.doi.org/10.3389%2Ffendo.2019.00817
https://www.ncbi.nlm.nih.gov/pubmed/31849841
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6888088/
https://dx.doi.org/10.1136%2Fard.2003.016253
https://www.ncbi.nlm.nih.gov/pubmed/15547081
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1754831/
https://doi.org/10.1136/ard.54.10.801
https://pubmed.ncbi.nlm.nih.gov/7492217/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc1010013/
https://doi.org/10.1016/j.rdc.2016.12.011
https://pubmed.ncbi.nlm.nih.gov/28390570/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc5385852/
https://doi.org/10.1371/journal.pone.0201527
https://pubmed.ncbi.nlm.nih.gov/30080871/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc6078302/
https://doi.org/10.3109/03009749609065648
https://pubmed.ncbi.nlm.nih.gov/8996471/

Journal of

Inflammatory Diseases

(Previous Title: The Journal of Qazvin University of Medical Sciences)

[20] Harrison BJ, Hutchinson CE, Adams ], Bruce IN, Her-
rick AL. Assessing periarticular bone mineral density in
patients with early psoriatic arthritis or Rheumatoid Ar-
thritis. Ann Rheum Dis. 2002; 61(11):1007-11. [DOI:10.1136/
ard.61.11.1007] [PMID] [PMCID]

[21] Kocijan R, Finzel S, Englbrecht M, Engelke K, Rech ], Schett
G. Differences in bone structure between Rheumatoid Ar-
thritis and psoriatic arthritis patients relative to autoantibody
positivity. Ann Rheum Dis. 2014; 73(11):2022-8. [DOI:10.1136/
annrheumdis-2013-203791] [PMID]

[22] Szentpetery A, Heffernan E, Haroon M, Kilbane M, Gal-
lagher P, McKenna M]J, et al. Striking difference of periar-
ticular bone density change in early psoriatic arthritis and
Rheumatoid Arthritis following anti-rheumatic treatment
as measured by digital X-ray radiogrammetry. Rheumatol-
ogy (Oxford). 2016; 55(5):891-6. [DOI:10.1093 /theumatology /
kev443] [PMID]

[23] Reddy SM, Anandarajah AP, Fisher MC, Mease PJ, Green-
berg JD, Kremer JM, et al. Comparative analysis of disease ac-
tivity measures, use of biologic agents, body mass index, radi-
ographic features, and bone density in psoriatic arthritis and
Rheumatoid Arthritis patients followed in alarge U.S. disease
registry. ] Rheumatol. 2010; 37(12):2566-72. [DOI:10.3899/
jrheum.10048] [PMID]



http://journal.qums.ac.ir/
https://doi.org/10.1136/ard.61.11.1007
https://doi.org/10.1136/ard.61.11.1007
https://pubmed.ncbi.nlm.nih.gov/12379525/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc1753932/
https://doi.org/10.1136/annrheumdis-2013-203791
https://doi.org/10.1136/annrheumdis-2013-203791
https://pubmed.ncbi.nlm.nih.gov/23926056/
https://doi.org/10.1093/rheumatology/kev443
https://doi.org/10.1093/rheumatology/kev443
https://pubmed.ncbi.nlm.nih.gov/26850991/
https://doi.org/10.3899/jrheum.100483
https://doi.org/10.3899/jrheum.100483
https://pubmed.ncbi.nlm.nih.gov/20843908/

