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) ABSTRACT
Corresponding Author Background: Diabetes may affect the musculoskeletal system in a variety of ways. The
Dr Swati Saxena* metabolic perturbations in diabetes including glycosylation of proteins; microvascular

abnormalities with damage to blood vessels and nerves and collagen accumulation in
skin and periarticular structures results in changes in the connective tissue which can
result into musculoskeletal deformities in diabetic patients.
Objectives: This study was conducted to evaluate the correlation of periarthritis
shoulder joint, osteoarthritis knee joint, muscle atrophy, foot and hand disorders
among different age groups of diabetic patients in north Indian population.
Methods: For the analysis 200 diabetic patients with musculoskeletal symptoms were
selected randomly from Department of orthopaedics and neurology, government doon
hospital Dehradun and Shri Guru Ram Rai Institute of Medical and health Sciences,
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Results: In this study, out of 200 diabetes patients had Periarthritis 80 patients (40 %),
osteoarthritis 60 patients (30%), muscle atrophy 40 patients (20%) feet 10 patients
(5%) hand 10 patients (5%)
Conclusion: Diabetes Mellitus is a systemic disease that not only causes metabolic
problems but many types of musculoskeletal problems created in the human body due
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INTRODUCTION

The overall prevalence of diabetes in India was 7-3%. The number of diabetic patient is increasing in india due to expurt
in population growth, aging, western culture, changing eating habbits and sedentary lifestyles.™ Regular physical activity
is recommended for the patients with type 2 diabetes since it can reduce the glycosylated haemoglobin (HbA1c) by
approximately 0.66 % as reported by Normand G et all in their meta analytic study of controlled clinical trials in 2001,
that is expected to reduce the risk of diabetic musculoskeletal complications.!! In the study conducted in dehradun for the
prevalence of diabetes mellitus, it was found that the Among non-working group higher prevalence of non communicable
disease viz diabetes (17.7%), was observed as compared to working group. Disease is highly prevalent in the age group
of 45-55 years (28%).EIDiabetes may affect the musculoskeletal system in a variety of ways. The metabolic perturbations
in diabetes including glycosylation of proteins; microvascular abnormalities with damage to blood vessels and nerves;
and collagen accumulation in skin and periarticular structures results in changes in the connective tissue.[ Study on 500
adults of uttarakhand population determined the prevalence of diabetes 10% (hemoglobin (Hb) Alc > 6.5%) and pre-
diabetes 56.5% (5.7% < HbAlc < 6.4%). Remarkable high prevalence of diabetes and prediabetic condition put extra
pressure on public health initiatives for responding this imminent diabetes crisis in mountainous regions of North India.l®!
In contrast to life threatening complications of the Diabetes Mellitus, musculoskelatal disesases cause considerable
mobidity.
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Due to prolonged hyperglycemic conditions there is increased glycosylation of collagen fibril which makes it resistant to
collagenase. Abnormal deposition of collagen in the connective tissues of joints, enzymatic and non-enzymatic
glycosylation and abnormal cross linking of collagen leads to stiffening of joints in diabeties mellitus. And these factors
are thought to stimulate calcification at the entheseal sites which are areas of increased mechanical stress. which further
can enhance the stiffness of joints . In contrast to the life-threatening macro- and microvascular complications of DM,
RMSD causes considerable morbidity. The quality of life of patients can be improved if these complications are
diagnosed early during the course of DM.

Osteoarthritis (OA) refers to a clinical syndrome of joint pain with multifactorial etiopathogenesis that is characterized by
the gradual loss of articular cartilage, osteophyte formation, subchondral bone remodelling, and inflammation of the
ioint. 11

joint.

The objectives of this study were to evaluate the correlation of periarthritis shoulder joint, osteoarthritis knee joint,
muscle atrophy, foot and hand disorders with different age groups of Diabetic patients.

MATERIALS & METHODS

After the approval of institutional ethical committee,Randomly selected 200 diabetes patients having chief complains of
musculoskeletal problems were selected fromDepartment of Rheumatology, Shri Guru Ram Rai Institute of Medical and
health Sciences, Dehradun, Uttarakhand, who were suffering from periarteritis of shoulder joint (movement restriction
shoulder joint, pain around the joint), osteoarthritis of knee joint (painful joint movement, difficulties in walking,
swelling around knee joint), feet pathologies (inflammation around ankle joint), muscle pathologies (diabetic muscle
infarction) hand disorders, diabetic cheiroarthropathy (stiff hand syndrome or syndrome of limited joint mobilities),
flexor tenosynovitis (trigger finger), Dupuytren’s contracture and carpal tunnel syndrome. Following this a detailed
musculoskeletal examination was conducted and findings were noted All parameters were measured with .01 mm
accuracy. Stastical analysis (Student Paired T test) was done using SPSS version 22. The study as approved by ‘The
Institutional Ethics Committee, Shri Guru Ram Rai Institute of Medical and health Sciences, Dehradun,

RESULTS

In the current study ,out of 200 diabetic patients aged between 30 yrs- 70 yrs. 34.5% population were present between
the age group of 50-60 yrs.25 males and 38 females were enrolled for the study from the the Department of
Rheumatology and Centre For Advance Research, Shri Guru Ram Rai Institute of Medical and health Sciences,
Dehradun, Uttarakhand.

In this study, out of 200 diabetes patients had Periarthritis 80 patients (40 %), osteoarthritis 60 patients (30%), muscle
atrophy 40 patients (20%) feet 10 patients (5%) hand 10 patients (5%).Hence maximum cases of periarthrites and
osteoarthritis were observed among all musculoskeletal problems prevalent in diabetic patients. All the above
musculoskeletal manifestations were seen maximum in the age groupof 50-60 years age group among diabetics except
hand disorders which were more evident in the age group of 40-50 yrs .Refer to table 1&2

TABLE-1

Total no of Diabetic | Osteoarthritis  knee | Periarthritis Muscular  weakness | Foot Hand
patients N=200 joint shoulder joint | and atrophy disorders | disorders

(60) (80) (40) (10) (10)
Age group (yrs) Percentage of patients with the above musculoskeletal

menifestations in different age group
30-40 6.6% 6.3% 5% - -
40-50 21.6% 26.3% 25% 40% 50%
50-60 38.3% 38.8% 45% 50% 30%
60-70 33.3% 28.8% 25% 10% 20%
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TABLE 2

CONDITION CHI-SQUARE P-VALUE CRAMER'S V INTERPRETATION

PERIARTHRITIS 1.052 0.789 0.112 Very weak/no significant
association

OSTEOARTHRITIS 0.223 0.974 0.059 Very weak/no significant
association

MUSCLE 1.923 0.588 0.209 Weak association

WEAKNESS

FOOT DISORDERS 0.389 0.943 0.167 Very weak/no significant
association

HAND DISORDERS 0.134 0.988 0.098 Very weak/no significant
association

Chi-square Statistics Across Various Conditions Cramér's V Across Various Conditions
Q(&\ © @@\o& d;'\&%% %0@2@ \‘P«b& ; (@\{g é@\(& R & \ﬁo‘&% \Lp‘b&
& d,@u {\ﬁ)@s Qo&o (\bobo & d;@u ‘y“\m\»\ Qo&o ‘\b&o
DISCUSSION

The most common Musculoskeletal disorder in the current study was found to be periarthritis (40%) and osteoarthritis
(30%) in knee. This is found much higher than the values of Mathew AJ et al study in 2008 in which 7.6% osteoarthritis
knee was reported in general population.[”? Howsoever our study findings coincides with the findings of Sarkar et al. in
which 31% of the diabetic population have reported osteoarthritis .Majority of the cases (85%)were type 2 diabetes
mellitus have described 31% of their population with DM to have osteoarthritis, out of which 85% belonged to the
T2DM group. ®!An another study conducted by Douloumpakas | et all in Greece population has also reported a higher
proportion of osteoarthritis of the upper extremities.”! In the current study about 5% of diabetic population were found to
have feet and hand musculoskeletals disorders each which approximate the findings of Ardic F et al on turkey population
in 2003. "9 A. Majjad et al, Rheumatology Department, Morocco (2018) in their A cross-sectional study on 376 subjects
were included found that 34.4% had one or more MS disorders, Osteoarthritis waspresent in 19.4% of patients, Hand
disorders were seen in 14.4%.And Shoulder capsulitis was present in 12.5%. Long duration of diabetesand dyslipidemia
were associated with increased prevalence of hand abnormalities. Age and dyslipidemia were associated with shoulder
capsulitis. 1

M. MerashlilT.A. Chowdhury and A.S.M. Jawad in 2015 in their review article concluded that the musculoskeletal
complications usually occur in patients with poorly controlled diabetes of long duration and in those who have othermore
serious complications such as vascular, neuropathic, renalretinal problems. Early recognition of these complications, and
multidisciplinary management between diabetes and rheumatology specialists is necessary for proper management.[*?

Shraboni Ghosal Arnab Ghosal et al in 2020 in their review article concluded that Diabetes is associated with
musculoskeletal disorders like OA, RA, and osteoporosis and fibromyalgia syndrome along withpain. Insufficient
glycaemic control can lead to worsening of thesedisorders.™*!
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Thomas Rehling et al in 2019 reported 9,238 participants with diabetes 99,980 participants without diabetes and
concluded that Diabetes was associated with elevated odds of having musculoskeletal pain. Diabetes was also associated
with elevated odds of having osteoarthritis, osteoporosis, and rheumatoid arthritis. 4 Ashish J. MATHEW et all in 2011
studied the Prevalence of Rheumatic musculoskeletal disorders in type 2 diabetes mellitus and concluded the prevalence
in 310 cases and controls was 42.58%; 95% CI: 37.08-48.08 and 31.61%; 95% CI: 26.43-36.79, respectively. 33.4% of
the subjects complaint of knee pain which was the commonest symptom. Prevalence of common RMSD was
osteoarthritis knee (20.64%; 95% CI 16.14-25.16), frozen shoulder (16.45%; 95% CI: 12.32-20.58), diffuse idiopathic
skeletal hyperostosis (14.52%; 95% CI: 10.6— 18.44) and limited joint mobility (8.06%; 95% CI: 5.03-11.09). There was
found to be statistically significant correlation of age, duration of type 2 DM and the levels of glycosylated hemoglobin
with Rheumatic musculoskeletal disorders .**LL Smith et all in 2015 in their review article on musculoskeletal
menifestations of diabetes mellitus concluded that prevalence of Adhesive capsulitis (frozen shoulder) in diabetic
patient as 11-30% and in non diabetic patient as 2-10%. Limited joint mobility in diabetic and non diabetic as 8-50%
and 0-26% respectively. Dupuytren’s contracture prevalence in diabetic was 20-63% while without diabetes as 13%.
Prevalence of Carpal tunnel syndrome and Flexor tenosynovitis in diabetic and non diabetic population was found to be
as 11-16%, 125/100000* and18, 11%respectively.’® BALCIET AL in 1999 in their study examine the association of
adhesive sholder capsulitis with the duration of diabetes (p 5 0.03) and diabetic complications.29% of diabetic patient
[297] was detected with the adhesive sholder capsulitis. Most common diabetic complication was found to be
retinopathy however there was no association with neuropathy and macroprotienuria.*”! Arian L et al in 1982 observed
the limited joint mobility In the prospective study on 309 childhood diabetics patients of north florida and concluded 30
% had limited joint mobility. Expression of limited joint mobility was not influenced by race and sex rather it was found
to be more influenced by age than by duration of diabetes. There had been found the significant correlation between
hemoglobin Al and limited joint mobility in the diabetic patients having diabetes for duration less than5 years, but the
variability in values explained by this association was small (11%).®! In the study quoted by Reeves B, Forgécs SS,
Griggs SM, et al and Bridgman JF Musculoskeletal disorder Adhesive capsulitis (frozen shoulder)was found to be 11—
30% in diabetic patients and 2-10% in non diabetic patient.?*?%?:?2 _imited joint mobilitywas found to be 8-50% in
diabetics and 0-26% in non diabetics in the study done by Lequesne M et al, Balci N et all .*2*%] Dypuytren’s
contracture was found to be 20-63% in diabetics and 13% in non diabetics while Carpal tunnel syndrome was reported
to be 11-16% in diabetics and 125/100000*in non diabetics. %62"]

Along with balanced diet and medicational therapy, Exercise is considered to be one of the three important mainstay for
optimal diabetes treatment. Since poor glycemic control is directly associated with increased prevalence of diabetic
complications ,hence proper supervision of glycemic control is required to avoid any musculoskeletal manifestations.?®!
Complications of long term diabetes mellitus are numerous and increase the prevalence of several rheumatic conditions
which get even more worsened by poor glycemic control. Prevention is better than cure and hence Early detection of
diabetes, timely appropriate Pharmacotheray, balanced diet, sensible physiotherapy and exercises programme is
necessary in order to reduce the frequency and severity of complications. Diabetes Mellitus is a systemic disease that not
only causes metabolic problems but many types of musculoskeletal problems in the human body. In the meta-analysis
study done by Boule NG concluded that exercise training in patients with type 2 diabetes mellitus reduces the risk of
diabetic complications to such level by reducing HbA1C levels. Howsoever this was not associated with any significant
change in the body mass in the the intervention group compared with the control group, suggesting that apart from
weight loss exercise training in patients with type 2 diabetes is also helpful in decreasing further musculoskeletal
complications thereby proving the importance of Physical activity for the treatment for patients with diabetes .1’
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