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Prevalence of Musculoskeletal  
Manifestations in Type 2 Diabetes:  
A Single Centre, Cross-Sectional Study

ABSTRACT
Objective: The study was aimed to evaluate the preva-
lence of musculoskeletal manifestations in patients 
with type 2 diabetes (T2D).  
Materials and methods: In this single center, cross sec-
tional study, 300 patients with clinically documented 
T2D were recruited from the outpatient clinic. Demo-
graphics, diabetes history, family history, treatment 
modalities, musculoskeletal symptoms were self-re-
ported by participants. Anthropometric measurements 
and musculoskeletal examination were conducted 
by investigators. Complete blood count, fasting and 
postprandial plasma glucose, glycated hemoglobin 
(HbA1c), urine analysis, and X rays of the symptomatic 
joints were performed.
Results: Of 300 patients with T2D, musculoskeletal 
manifestations were observed in 50.7%. Osteoarthri-
tis of the knee was the most common manifestation 
(20.3%) followed by carpal tunnel syndrome (10.7%), 

adhesive capsulitis (8.3%), diffuse idiopathic skel-
etal hyperostosis (7.3%), diabetic cheiroarthropathy 
(6.0%), flexor tenosynovitis (2.3%), and Dupuytren’s 
contracture (0.7%). Age (p = 0.001), T2D duration  
(p = 0.004), BMI (p = 0.031) and HbA1c (p= 0.006) 
were associated with increased prevalence of muscu-
loskeletal manifestations. 
Conclusions: Prevalence of musculoskeletal manifes-
tations is higher in people with T2D. Advanced age, 
longer duration of disease, overweight and high HbA1c 
levels are associated with increased prevalence of 
musculoskeletal manifestations. (Clin Diabetol 2023; 
12; 5: 301–307)

Keywords: type 2 diabetes, musculoskeletal 
manifestations, adhesive capsulitis of shoulder, 
osteoarthritis of knee, carpal tunnel syndrome, 
diffuse idiopathic skeletal hyperostosis, diabetic 
cheiroarthropathy

Introduction
Type 2 diabetes (T2D) is an increasing global health 

problem. In contrast to microvascular complications of 
diabetes; musculoskeletal manifestations of diabetes 
are often overlooked, misdiagnosed or managed sub-
optimally. These complications may lead to physical 
disability and impair quality of life. Musculoskeletal 
manifestations are classified into four broad categories: 
those that are intrinsic to the disease, those that are 
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related to metabolic abnormalities, those that share 
similar etiological mechanisms, and those that are more 
prevalent in the patients with diabetes [1, 2].

The exact etiology of diabetes associated with 
musculoskeletal disorders remains unknown. Evidence 
indicates that hyperglycemia may accelerate nonenzy-
matic glycation and abnormal collagen deposition in 
periarticular connective tissues. The structural matrix and 
mechanical properties of the musculoskeletal tissues are 
altered and lead to diffuse arthrofibrosis and stiffness [3].

Studies exploring the prevalence and associated 
factors of musculoskeletal manifestations of diabetes 
from India are limited. Therefore, we aimed to evaluate 
the distribution of different musculoskeletal manifesta-
tions in the Indian patients with T2D and the factors 
associated with them.

Materials and methods
Study design  

In this single-center, cross-sectional study, adults 
(age 18 and above) with clinical diagnosis of T2D at-
tending the outpatient clinic of Dayanand Medical 
College and Hospital, a tertiary care center in North 
India, between January 1, 2020 to June 30, 2021 were 
invited to participate in this research project. The ethi-
cal review board of the institution approved the study. 
The clinical diagnosis of diabetes was defined as per 
American Diabetes Association 2007 guidelines; fast-
ing plasma glucose ≥ 126 mg/dL, postprandial plasma 
glucose ≥ 200 mg/dL, or symptoms of diabetes plus 
random plasma glucose ≥ 200 mg/dL [4].  

Patients with other forms of diabetes such as mo-
nogenic diabetes [5], latent autoimmune diabetes in 
adults (LADA) [6], musculoskeletal manifestations due 
to non-rheumatological causes (e.g., cerebrovascular 
accident with frozen shoulder, Dupuytren’s contracture 
due to alcoholism), pre-existing CKD based on eGFR [7], 
and history of trauma-related musculoskeletal morbidi-
ties were excluded from the study.

The following criteria were used to define the 
musculoskeletal manifestations:

	— Adhesive capsulitis (frozen shoulder): Pain in 
shoulder for at least 1 month, an inability to lie on 
the affected shoulder and limitation of active and 
passive range of movement greater than 25% in 
both abduction and external rotation compared 
to the other shoulder [8].

	— Carpal tunnel syndrome: Positive Tinel test — tin-
gling sensation in the distribution of the nerve on 
light percussion over median nerve at flexor retinac-
ulum. Positive Phalen test — tingling and numbness 
over median nerve distribution on flexion of wrist at 
90 degrees angle for 30–60 seconds [9].

	— Dupuytren’s contracture: Pitting and thickening 
of the palmar skin with a firm, painless nodule, 
fixed to the skin and deep fascia with contracture 
of the ring and little finger [10].

	— Diabetic cheiroarthropathy (limited joint mobil-
ity): Positive Prayer sign — Inability to touch the 
palmar surface of the interphalangeal joints to-
gether with the fingers fanned and the wrist max-
imally extended [11].

	— Flexor tenosynovitis (trigger finger): Presence of  
a palpable nodule, usually in the area overlying 
the meta-carpophalangeal joint (MCP), thicken-
ing along the affected flexor tendon sheath on 
the palmar aspect of the finger and hand, occur-
rence of locking phenomenon with either active 
or passive finger flexion [12].

	— Diffuse idiopathic skeletal hyperostosis (DISH): 
Radiographic finding of calcification of at least 
four contiguous vertebrae of thoracolumbar 
spine, with preservation of the intervertebral disc 
space and absence of sacroiliitis [13].

	— Osteoarthritis: Altman’s clinical criteria of radio-
graphic osteophytes along with one of the four 
criteria: pain, crepitus, morning stiffness < 30 min,  
age > 60 years [14].

	— Rheumatoid arthritis (RA): EULAR/ACR classifica-
tion criteria for rheumatoid arthritis [15].

Study procedure
A detailed medical history, general physical and 

musculoskeletal examination was done after obtaining 
informed written consent. Data collected included age, 
sex, duration of diabetes, mode of treatment, musculo-
skeletal symptoms and their duration (pain, restriction 
of movement, swelling of the joint), family history of 
diabetes. The anthropometric measurements taken 
were weight (kilogram), height (meter), body mass 
index (weight in kilogram/height in meter squared), 
waist and hip circumference (cm). Investigations done 
were complete blood count, fasting and postpran-
dial plasma glucose (by hexokinase method in venous 
blood), glycated hemoglobin (by High Performance 
Liquid Chromatography), urine analysis, X-rays of the 
involved joints when indicated.

Data were described in terms of range; mean ± 
± standard deviation (± SD), frequencies (number of 
cases) and relative frequencies (percentages) as appropri-
ate. The Chi-square (χ2) test was used to compare cat-
egorical data, and exact test was used when the expected 
frequency was less than 5. A probability value (p value) 
less than 0.05 was considered statistically significant. All 
statistical calculations were done using (Statistical Package 
for the Social Science) SPSS version 21 (SPSS Inc., Chicago, 
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IL, USA ) statistical program for Microsoft. There was no 
formal sample size calculation done for this study.

Results
The mean age of the study participants was 58.8 ±  

± 10.1 years (range: 32–88 years), with the age at T2D 
onset of 49.8 ± 7.9 years and mean T2D duration of 
8.9 ± 5.8 years. The mean BMI of the study participants 
was 24.2 ± 0.08 kg/m2 (range: 18.9–44.20 kg/m2). 
One hundred fifty one (50.3%) patients had abnormal 
waist-to-hip ratio (> 1.0) and the mean waist-to-hip 
ratio was 0.9 ± 0.08. The mean fasting plasma glucose, 
postprandial plasma glucose and HbA1c were 137.3 ±  
± 43.7 mg/dL, 199.1 ± 70.3mg/dL and 8.1% ± 1.9%, 
respectively. A history of hypertension was found in 
30.3% of participants,, 3.3% had a history of coronary 
artery disease, 2.7% had hypothyroidism and 0.3% had 
undergone knee replacement in the past.

Table 1 shows the distribution of subjects in vari-
ous groups and their association with musculoskeletal 
manifestations. In our study, musculoskeletal mani-
festations were seen in 152 people with T2D (50.7%). 
Most of the study participants (54.7%) had diabetes 
for 5 to 10 years, followed by 19% who had duration 
of diabetes less than 5 years.  

Table 2 shows the association of musculoskeletal 
manifestations with different variables. In the study 
population, 21.6% of cases had a family history of 
diabetes mellitus. Joint pain was present in 27.3%, 
joint swelling in 7.3%, restriction of movements at the 
joints in 18.3% and Tinel/Phelan test was positive in 
10.7% cases. Insulin therapy was used by 13.7% of the 
participants, and 98% were taking oral hypoglycemic 
agents for the treatment of T2D.  

Adhesive capsulitis was seen in 8.3% subjects and 
showed a statistically significant correlation with BMI. 
Carpal tunnel syndrome was seen in 10.7% subjects 
and demonstrated a significant correlation with sex, 
joint pains, restriction of movements at the joints, 
waist-to-hip ratio and fasting plasma glucose. Du-
puytren’s contracture was found in 0.7% of subjects 
and there was a significant correlation with treatment 
with OHA and HbA1c levels. Diabetic cheiroarthropa-
thy was present in 6.0% people with T2D and showed  
a significant correlation with age and presence of joint 
pains. Flexor tenosynovitis (trigger finger) was seen in 
2.3% and DISH was noted in 7.3% subjects who showed  
a significant correlation with variables as shown in the 
tables 1 and 2. Osteoarthritis of the knee was present 
in 20.3% of subjects and it was significantly correlated 
with age, duration of diabetes, joint pains, joint swell-
ing, restriction of movement at the joints, and fasting 
plasma glucose. No case of rheumatoid arthritis was 

seen, while some of the cases presented with more 
than one musculoskeletal manifestation. 

Out of the total 300 subjects under study, the 
musculoskeletal manifestations were seen in hand in 
4.0%, left index finger and right middle finger in 0.3% 
each, right index finger in 1.0%, right upper limb in 
0.7% and left middle finger in 0.7% subjects. In 7.7% 
spine, in 7.7% shoulder, in 9.3% wrist, and in 20.3% 
cases knee joint was involved. 

Discussion
This study reported a higher prevalence of mus-

culoskeletal manifestations among people with T2D. 
Advanced age, longer duration of disease, overweight 
and high HbA1c levels were associated with higher 
musculoskeletal complications. 

Musculoskeletal disorders (one or more) were seen 
in 50.7% of our patients. This finding is in accordance 
with previous reports — 52.9% [16], and 53.3% [17]; 
but higher than the prevalence reported by other au-
thors (27–42%) [18–21]. This discrepancy may be due 
to the larger sample size in this study compared with 
those mentioned above, and the fact that there were 
more people with T2D at advanced ages, which may 
have increased the likelihood of having more than one 
musculoskeletal manifestation at one time.

In this study, people with T2D aged above 60 years 
were found to have more such disorders. These findings 
are in accordance with previous studies [21–23] which 
showed that the duration of the disease is directly re-
lated to its complications. Moreover, a majority of the 
study participants (54.7%) in this study had diabetes for 
5 to 10 years followed by those who had duration of 
T2D less than 5 years (19%). This is consistent with Ku-
mar and Das [17] who  observed that the odds of having 
musculoskeletal manifestations was 1.48 times higher 
in the study participants who had a duration of diabetes 
of more than 5 years as compared to those who had  
a duration of diabetes of less than 5 years.

The most common manifestation in this study 
was osteoarthritis of the knee (20.3%). This may be 
because the incidence of osteoarthritis is reported to 
increase with age [24], and there were 79% participants 
of more than 50 years in this study. The results were 
comparable to the studies conducted by Sarkar et al. 
[16] and Mathew et al. [25] who showed the prevalence 
of osteoarthritis of the knee to be 20.4% and 22.5%, 
respectively. 

The prevalence of osteoarthritis and adhesive capsu-
litis in this study was lower than that reported by Kumar 
and Das (45.31%) [17], but comparable to Kannan et 
al.’s (11%) [19]. This inconsistency may be due to the 
regional differences in the incidence of these degenera-
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tive disorders, as the population studied by Kumar and 
Das was from a relatively poorer state of India than ours.

This study revealed the carpal tunnel syndrome in 
10.7% and flexor tenosynovitis in 2.3% people with 
T2D, which is lower than the figures reported by other 
researchers [26–28]. The incidence of carpal tunnel syn-
drome in patients with diabetes has also been related 
to the occupation, sex, and anthropometric factors 
such as wrist shape [27]. The higher manual work and 
less use of gadgets for routine work in our population 
may be the reason for this difference. 

The prevalence of diffuse idiopathic skeletal hyper-
ostosis was 7.3% and diabetic cheiroarthropathy was 
6%. A higher incidence of diabetic cheiroarthropathy 
was reported by many authors [17–19]. Diabetic chei-
roarthropathy, also known as the stiff hand syndrome, 
is one of the long-term complications of diabetes [29]. 
The lower prevalence in this study may be due to the 
lesser number of participants who had long-standing 
diabetes of more than 11 years. Many authors reported 
a higher prevalence of DISH than that found in this 
study [30, 31]. This difference may be due to the inclu-
sion of the study sample with other causative factors, 
such as obesity, deranged lipid profile and postmeno-
pausal women in these studies.

The association of musculoskeletal complications in 
patients with T2D with advanced age, longer duration 
of disease and higher BMI observed in our study was 
also reported by other authors [17,19, 32]. However, 
they have not studied the correlation with the specific 
musculoskeletal manifestation and the variables in 
details, unlike this study. 

Limitation
The present study has few limitations including small 

sample size and a single-center model. Also, the design of 
this study was hospital-based, targeted to the patients at-
tending the outpatient clinic, which might not reflect the 
accurate occurrence of musculoskeletal manifestations in 
this region. The study is also subject to recall bias, because 
it relied on self-reported data. It was a cross sectional 
study; therefore, a causal link cannot be established be-
tween the dependent and independent variables. In spite 
of its limitations, this study has a significance for public 
health, because it represents an important step towards 
establishing the relationship between T2D and the devel-
opment of musculoskeletal manifestations.

Conclusions
Musculoskeletal manifestations are common in T2D 

and often remain unidentified. The authors observed 
their prevalence of 50.7% in this study and the most 
frequent  (20.3%) condition was osteoarthritis of the 

knee, followed by carpal tunnel syndrome (10.7%) and 
adhesive capsulitis of the shoulder (8.3%). The present 
study shows a statistically significant correlation with 
variables such as age, duration of diabetes, presence 
of hypertension, BMI, waist/hip ratio and HbA1c levels.  
A thorough physical examination of the musculoskeletal 
system should be an integral part of the diabetic patient 
workup. This would help in the early detection, the pre-
vention and timely management of chronic disabilities 
due to these disorders. Future studies with larger sample 
sizes are required to substantiate this observation, espe-
cially in the developing countries like India.

Article information
Data availability statement

The data of the study will be available on request.

Ethics statement
The project was approved by the institutional ethi-

cal committee.

Author contributions
All authors are responsible for the study conception 

and design, data collection, analysis and interpretation 
of results, and manuscript preparation.

Funding
Dayanand Medical College and Hospital, Ludhiana, 

Punjab, India. No external funding was secured for 
this study.

Acknowledgements
We are grateful to the study participants for their 

contribution to the study.

Conflicts of interest
The authors declare that there is no conflict of 

interest.

REFERENCES

1.	Pal B. Rheumatic disorders and bone problems in diabetes mel-
litus. In: Pickup J, Williams G. ed. Textbook of Diabetes 3rd ed. 
Wiley-Blackwell, Hoboken 2003: 1–9.

2.	Kim RP, Edelman SV, Kim DD. Musculoskeletal Complications 
of Diabetes Mellitus. Clin Diabetes. 2001; 19(3): 132–135, 
doi: 10.2337/diaclin.19.3.132.

3.	Stahl S, Kanter Y, Karnielli E. Outcome of trigger finger treat-
ment in diabetes. J Diabetes Complications. 1997; 11(5): 
287–290, doi:  10.1016/s1056-8727(96)00076-1, indexed in 
Pubmed: 9334911.

4.	American Diabetes Association. Standards of medical care 
in diabetes--2007. Diabetes Care. 2007; 30 Suppl 1: S4–S41, 
doi: 10.2337/dc07-S004, indexed in Pubmed: 17192377.

5.	Bonnefond A, Unnikrishnan R, Doria A, et al. Monogenic diabetes. 
Nat Rev Dis Primers. 2023; 9(1): 12, doi: 10.1038/s41572-023-
00421-w, indexed in Pubmed: 36894549.

http://dx.doi.org/10.2337/diaclin.19.3.132
http://dx.doi.org/10.1016/s1056-8727(96)00076-1
https://www.ncbi.nlm.nih.gov/pubmed/9334911
http://dx.doi.org/10.2337/dc07-S004
https://www.ncbi.nlm.nih.gov/pubmed/17192377
http://dx.doi.org/10.1038/s41572-023-00421-w
http://dx.doi.org/10.1038/s41572-023-00421-w
https://www.ncbi.nlm.nih.gov/pubmed/36894549


Kushdeep Singh et al., Musculoskeletal Manifestations in T2D

307

6.	Landin-Olsson M. Latent autoimmune diabetes in adults. Ann N 
Y Acad Sci. 2002; 958: 112–116, doi: 10.1111/j.1749-6632.2002.
tb02953.x, indexed in Pubmed: 12021090.

7.	Mula-Abed WAS, Al Rasadi K, Al-Riyami D. Estimated Glomerular 
Filtration Rate (eGFR): A Serum Creatinine-Based Test for the 
Detection of Chronic Kidney Disease and its Impact on Clinical 
Practice. Oman Med J. 2012; 27(2): 108–113, doi:  10.5001/
omj.2012.23, indexed in Pubmed: 22496934.

8.	Ramirez J. Adhesive Capsulitis: Diagnosis and Management.  
Am Fam Physician. 2019; 99(5): 297–300, indexed in Pubmed: 
30811157.

9.	Ahn DS. Hand elevation: a new test for carpal tunnel syndrome. 
Ann Plast Surg. 2001; 46(2): 120–124, doi: 10.1097/00000637-
200102000-00005, indexed in Pubmed: 11216604.

10.	Trojian TH, Chu SM. Dupuytren’s disease: diagnosis and treat-
ment. Am Fam Physician. 2007; 76(1): 86–89, indexed in 
Pubmed: 17668844.

11.	Hill NE, Roscoe D, Stacey MJ, et al. Cheiroarthropathy and 
tendinopathy in diabetes. Diabet Med. 2019; 36(8): 939–947, 
doi: 10.1111/dme.13955, indexed in Pubmed: 30920669.

12.	Hyatt BT, Bagg MR. Flexor Tenosynovitis. Orthop Clin North Am. 
2017; 48(2): 217–227, doi: 10.1016/j.ocl.2016.12.010, indexed 
in Pubmed: 28336044.

13.	Mader R, Verlaan JJ, Buskila D. Diffuse idiopathic skeletal hyperos-
tosis: clinical features and pathogenic mechanisms. Nat Rev Rheu-
matol. 2013; 9(12): 741–750, doi: 10.1038/nrrheum.2013.165, 
indexed in Pubmed: 24189840.

14.	Altman RD, Block DA, Brandt KD, et al. Osteoarthritis: definitions 
and criteria. Ann Rheum Dis. 1990; 49(3): 201, doi: 10.1136/
ard.49.3.201-a, indexed in Pubmed: 2353984.

15.	Dasgupta B, Cimmino MA, Maradit-Kremers H, et al. 2012 
provisional classification criteria for polymyalgia rheumatica:  
a European League Against Rheumatism/American College of 
Rheumatology collaborative initiative. Ann Rheum Dis. 2012; 
71(4): 484–492, doi:  10.1136/annrheumdis-2011-200329, in-
dexed in Pubmed: 22388996.

16.	Sarkar P, Pain S, Sarkar RN, et al. Rheumatological manifestations 
in diabetes mellitus. J Indian Med Assoc. 2008; 106(9): 593–594, 
indexed in Pubmed: 19552087.

17.	Kumar T, Das A. Rheumatological manifestations in diabetes mel-
litus: distribution and associated factors. JDMS. 2016; 15(6): 51–54.

18.	Priyanka R. A study of rheumatological manifestations in patients 
with type 2 diabetes mellitus and its relation to glycemic control. 
IJSR. 2019; 8(11): 21–24, doi: 10.36106/ijsr.

19.	Kanna D, Sengottaiyan ST, Kannan P. A study of Rheumatologi-
cal manifestations in type 2 diabetes mellitus. IJCR. 2017; 9(5): 
51409–51414.

20.	C RK, Rampure DM. Clinical Study of Rheumatological Manifesta-
tions in Type 2 Diabetes Mellitus Patients. JMSCR. 2015; 3(10): 
8086–8101, doi: 10.18535/jmscr/v3i10.60.

21.	Singh A, Kiranjit K, Pathan SK, et al. The Commonly Encoun-
tered Rheumatological Manifestations amongst Patients with 
Type 2 Diabetes. IJCMR. 2019; 6(10): J7–J9, doi:  10.21276/
ijcmr.2019.6.10.15.

22.	Cagliero E, Apruzzese W, Perlmutter GS, et al. Musculoskeletal 
disorders of the hand and shoulder in patients with diabetes 
mellitus. Am J Med. 2002; 112(6): 487–490, doi: 10.1016/s0002-
9343(02)01045-8, indexed in Pubmed: 11959060.

23.	Attar SM. Musculoskeletal manifestations in diabetic patients 
at a tertiary center. Libyan J Med. 2012; 7, doi:  10.3402/ljm.
v7i0.19162, indexed in Pubmed: 23115579.

24.	Kaur R, Sharma V. Prevalence of Knee Osteoarthritis and Its Corre-
lation in Women of Rural and Urban Parts of Hoshiarpur (Punjab). 
Journal of Postgraduate Medicine, Education and Research. 2015; 
49(1): 32–36, doi: 10.5005/jp-journals-10028-1139.

25.	Mathew AJ, Nair JB, Pillai SS. Rheumatic-musculoskeletal 
manifestations in type 2 diabetes mellitus patients in south 
India. Int J Rheum Dis. 2011; 14(1): 55–60, doi: 10.1111/j.1756-
185X.2010.01587.x, indexed in Pubmed: 21303482.

26.	Zimmerman M, Gottsäter A, Dahlin LB. Carpal Tunnel Syndrome 
and Diabetes-A Comprehensive Review. J Clin Med. 2022; 11(6), 
doi: 10.3390/jcm11061674, indexed in Pubmed: 35329999.

27.	Kwon YW, Lee JM, Jeon JY, et al. Prevalence and risk factors of 
carpal tunnel syndrome in diabetic patients. Ann Rehabil Med. 
2002; 26(6): 745–51.

28.	Dong D, Liu H. Prevalence of carpal tunnel syndrome in pa-
tients with long-term type 2 diabetes mellitus. Heliyon. 2022; 
8(12): e12615, doi: 10.1016/j.heliyon.2022.e12615, indexed in 
Pubmed: 36593820.

29.	Gerrits EG, Landman GW, Nijenhuis-Rosien L, et al. Limited joint 
mobility syndrome in diabetes mellitus: A minireview. World J 
Diabetes. 2015; 6(9): 1108–1112, doi: 10.4239/wjd.v6.i9.1108, 
indexed in Pubmed: 26265997.

30.	Coaccioli S, Fatati G, Di Cato L, et al. Diffuse idiopathic skeletal 
hyperostosis in diabetes mellitus, impaired glucose tolerance 
and obesity. Panminerva Med. 2000; 42(4): 247–251, indexed in 
Pubmed: 11294086.

31.	Fassio A, Adami G, Idolazzi L, et al. Diffuse Idiopathic Skeletal 
Hyperostosis (DISH) in Type 2 Diabetes: A New Imaging Possibility 
and a New Biomarker. Calcif Tissue Int. 2021; 108(2): 231–239, 
doi: 10.1007/s00223-020-00768-2, indexed in Pubmed: 33047242.

32.	Bhaskar A, Rani D, Agrawal NK. Study of Rheumatological Mani-
festations in Type 2 Diabetes Mellitus. IJMRP. 2018; 4(4): 332–335, 
doi: 10.21276/ijmrp.2018.4.4.079.

http://dx.doi.org/10.1111/j.1749-6632.2002.tb02953.x
http://dx.doi.org/10.1111/j.1749-6632.2002.tb02953.x
https://www.ncbi.nlm.nih.gov/pubmed/12021090
http://dx.doi.org/10.5001/omj.2012.23
http://dx.doi.org/10.5001/omj.2012.23
https://www.ncbi.nlm.nih.gov/pubmed/22496934
https://www.ncbi.nlm.nih.gov/pubmed/30811157
http://dx.doi.org/10.1097/00000637-200102000-00005
http://dx.doi.org/10.1097/00000637-200102000-00005
https://www.ncbi.nlm.nih.gov/pubmed/11216604
https://www.ncbi.nlm.nih.gov/pubmed/17668844
http://dx.doi.org/10.1111/dme.13955
https://www.ncbi.nlm.nih.gov/pubmed/30920669
http://dx.doi.org/10.1016/j.ocl.2016.12.010
https://www.ncbi.nlm.nih.gov/pubmed/28336044
http://dx.doi.org/10.1038/nrrheum.2013.165
https://www.ncbi.nlm.nih.gov/pubmed/24189840
http://dx.doi.org/10.1136/ard.49.3.201-a
http://dx.doi.org/10.1136/ard.49.3.201-a
https://www.ncbi.nlm.nih.gov/pubmed/2353984
http://dx.doi.org/10.1136/annrheumdis-2011-200329
https://www.ncbi.nlm.nih.gov/pubmed/22388996
https://www.ncbi.nlm.nih.gov/pubmed/19552087
http://dx.doi.org/10.36106/ijsr
http://dx.doi.org/10.18535/jmscr/v3i10.60
http://dx.doi.org/10.21276/ijcmr.2019.6.10.15
http://dx.doi.org/10.21276/ijcmr.2019.6.10.15
http://dx.doi.org/10.1016/s0002-9343(02)01045-8
http://dx.doi.org/10.1016/s0002-9343(02)01045-8
https://www.ncbi.nlm.nih.gov/pubmed/11959060
http://dx.doi.org/10.3402/ljm.v7i0.19162
http://dx.doi.org/10.3402/ljm.v7i0.19162
https://www.ncbi.nlm.nih.gov/pubmed/23115579
http://dx.doi.org/10.5005/jp-journals-10028-1139
http://dx.doi.org/10.1111/j.1756-185X.2010.01587.x
http://dx.doi.org/10.1111/j.1756-185X.2010.01587.x
https://www.ncbi.nlm.nih.gov/pubmed/21303482
http://dx.doi.org/10.3390/jcm11061674
https://www.ncbi.nlm.nih.gov/pubmed/35329999
http://dx.doi.org/10.1016/j.heliyon.2022.e12615
https://www.ncbi.nlm.nih.gov/pubmed/36593820
http://dx.doi.org/10.4239/wjd.v6.i9.1108
https://www.ncbi.nlm.nih.gov/pubmed/26265997
https://www.ncbi.nlm.nih.gov/pubmed/11294086
http://dx.doi.org/10.1007/s00223-020-00768-2
https://www.ncbi.nlm.nih.gov/pubmed/33047242
http://dx.doi.org/10.21276/ijmrp.2018.4.4.079

	_Hlk121911174

