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Prevalence of musculoskeletal disorders in patients with type 2 diabetes mellitus:
a pilot study
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Abstract
Background: Diabetes mellitus is associated with a variety of musculoskeletal disorders. The prevalence of connective
tissue disorders in these patients has increased in the recent years affecting significantly their quality of life.
Methods - Results: We conducted a pilot study including 208 sequentially selected patients with type 2 diabetes mellitus regularly followed-up at the Diabetes Center of the Hippokration University Hospital. Among the diabetic patients
who were screened according to the Short Musculoskeletal Function Assessment Questionnaire for musculoskeletal
symptoms and findings, 82.6% were found to exhibit musculoskeletal abnormalities, mainly of the degenerative, noninflammatory type.
Conclusions: Musculoskeletal disorders are a common finding among patients with type 2 diabetes. Obesity and accumulation of abnormally glycosylated byproducts have been proposed as potential pathogenetic mediators of these connective tissue abnormalities. Of particular interest is, however, the common association of osteoarthritis, involving even
non-weight bearing joints in patients with type 2 diabetes, indicating a common pathophysiologic mechanism connecting
these two clinical conditions. Hippokratia 2007; 11 (4): 216-218
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Diabetes mellitus (DM) affects connective tissues in
many ways and causes different alterations in periarticular
and skeletal systems1,2. Several musculoskeletal disorders
have been described in these patients which can be divided
into three categories: a. disorders which represent intrinsic
complications of diabetes, such as limited joint mobility or
diabetic cheiroarthropathy, stiff hand syndrome, and diabetic muscular infarction, b. disorders with an increased incidence among diabetics, such as Dupuytren’s disease, shoulder capsulitis, neuropathic arthropathy, osteopenia (in type
1 DM), flexor tenosynovitis, septic arthritis, acute proximal
neuropathy, proximal motor neuropathy, pyomyositis and
the diffuse idiopathic skeletal hyperostosis (DISH) syndrome, the diagnosis of which depends on the radiographic
recognition of a minimum of two bridges connecting three
consecutive vertebrae in diabetics usually complaining of
backache, and finally c. disorders for which a possible association with diabetes has been proposed but not proven yet,
such as osteoarthritis and the carpal tunnel syndrome1.
The aim of our study was to investigate the prevalence of musculoskeletal disorders in patients with type
2 diabetes mellitus followed up at the Diabetes Center of
the 2nd Propedeutic Department of Internal Medicine of
the Hippokration University Hospital with the aid of the
Short Musculoskeletal Function Assessment Questionnaire, and to compare the results with results previously
published from studies performed in other populations.

Two hundred and eight (208) sequentially selected
type 2 diabetics, regularly followed up at the Diabetes
Center of the Hippokration University Hospital in Thessaloniki, Greece, and residents both of the rural as well
as the urban areas of the prefecture of Thessaloniki, were
included in the study. Eighty nine patients were men and
119 women. The mean age of the patients was 66.3 years
ranging from 36 to 87 years and the mean duration of
the primary disease was 10.1 years. Diabetes was moderately controlled with a mean glycosylated HbA1C value of
7.6% prior to inclusion in the study.
All patients were evaluated at the Rheumatology
Outpatient Clinic of the 2nd Propedeutic Department of
Internal Medicine of the Hippokration General Hospital.
Evaluation was performed according to the Short Musculoskeletal Function Assessment Questionnaire (SMFA).
This questionnaire was developed by Swiontkowski et al
19993 based on the Musculoskeletal Function Assessment
questionnaire, which due to its length (101 questions) is
mainly used for research purposes4. It was designed to
study differences in the functional status of patients with
a broad range of musculoskeletal disorders. It consists of
two parts; the first part is a dysfunction index addressing
the issue of how much dysfunction these patients are encountered with in their daily activities, with an emphasis
on the function and mobility of the arm and hand, and
how much their dysfunction affects their emotional sta-
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tus; the second part is a bother index designed to address
the issue of to what extent these patients are bothered by
their dysfunction in their recreation and leisure, sleep and
rest, work and family. The Short Musculoskeletal Function Assessment Questionnaire represents a valid, reliable and responsive instrument for clinical assessments
and is recommended by the American Academy of Orthopaedic Surgeons5. Upon completion of the questionnaire and clinical examination of the patients’ laboratory
tests, imaging analysis and histopathological analysis of
tissue samples were requested and evaluated in the cases
considered appropriate.
Results
Eighty two point six percent (82.6%) of the type 2 diabetics evaluated in this study were found to have specific
musculoskeletal disorders, while only 17.3% of the patients
were symptom-free. Degenerative, non-inflammatory abnormalities (osteoarthritis, degenerative spondylitis, carpal
tunnel syndrome, diabetic cheiroarthropathy, etc.) exhibited
a significant overall higher prevalence rate among these
disorders than inflammatory disorders (Figure 1 vs Figure
2). The most frequently encountered musculoskeletal disor-
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Discussion
Musculoskeletal disorders are common in type 1 and 2
diabetic subjects, and examination of periarticular regions
of the hands, the joints, shoulders and feet, as well as the
skeleton, should be included in the evaluation of patients
with DM. Most musculoskeletal complications seem to be
associated with the duration of DM and appear in diabetic
patients of younger age than their counterparts in the general population6. Musculoskeletal disorders in these patients are probably related to the long-term glycaemic control of the diabetes. However, no direct association could
be proven with the metabolic control of the disease.
The pathophysiology of these disorders in diabetic
patients is not obvious. It could be associated with connective tissue disorders, such as the formation of abnormally glycosylated end products or the impaired degradation of byproducts, it could be indirectly related to the
vasculopathy and neuropathy commonly complicating
the primary disease, or finally, it could be attributed to a
combination of factors. Studies comparing the incidence
of specific musculoskeletal disorders between type 1 and
type 2 diabetic patients did not show significant differences between the two groups, despite the substantial difference in the mean age of the patients in the two groups.

Figure 1. Prevalence of various non-inflammatory musculoskeletal disorders in type 2 diabetics

ders in these patients were osteoarthritis and enthesopathy
(mainly flexor tenosynovitis). Interestingly, joints affected
by osteoarthritis were not only weight-bearing joints of the
lower extremities, but equally frequently joints of the upper
extremities (31.2% vs 38%). The incidence rate of inflammatory rheumatological disorders, such as rheumatoid arthritis, did not differ significantly among diabetics (2.4%)
and the background population (up to 5%)6

Musculoskeletal disorders were more common in patients with type 1 than type 2 diabetes. However, the type
of diabetes was not associated with hand and shoulder
syndromes after adjusting for the duration of the disease7.
The prevalence rates for these disorders among diabetic
patients vary between the different published studies with
our rates of non-inflammatory disorders reaching slightly
lower levels7-11. We believe that this difference can be attributed to the more accurate recognition of inflammatory

218

DOULOUMPAKAS I

Figure 2. Prevalence of inflammatory musculoskeletal disorders in type 2 diabetics
SLE: systemic lupus erythematosus, AS: ankylosing spondylitis, RA: rheumatoid arthritis, PsA: psoriatic arthritis

rheumatological conditions, underestimated in analogous
studies, as well as to intrinsic characteristics of the Greek
population.
Of particular interest is the possible pathogenetic association of osteoarthritis and diabetes mellitus. In our pilot
study including a relatively small yet indicative number of
patients the prevalence of osteoarthritis in type 2 diabetic
patients was found to be significantly higher than the estimated prevalence in the general Greek population12.
In a large study on osteoarthritis including 1026 patients, the mean fasting glucose concentration was higher
in subjects with osteoarthritis (OA) than in subjects without OA, but DM was present in only 5.5% of the subjects13. Such an increased propensity for the development
of OA, especially in type 2 diabetic subjects, could be due
to the obesity rather than to DM. The fact that OA even
of non-weight-bearing joints, i.e. of the hand, is significantly more frequent in diabetics compared to non-diabetics however, argues in favour of a common pathogenetic mechanism connecting the two disorders. Overall,
an association between DM and OA seems to exist and
additional studies including a larger number of patients,
and directly comparing osteoarthritic findings in diabetics
and non-diabetics will be needed to verify and explore the
pathophysiology of the connection of the two disorders.
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