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Introduction

Frozen shoulder (FS) is a disabling and sometimes severely
painful shoulder condition that is commonly managed in a
primary care setting.1 Patients with diabetes mellitus (DM)
have a high risk of developing pain or other symptoms from
their shoulders.1 Patients are often diagnosed with DM
years after its onset,2 which has led some authors to
conclude that this diagnostic delay, which is associated
with a long period of poor glycemic control, may influence
the risk of acquiring a musculoskeletal disorder of the
shoulder.3,4 The accepted theory is that high blood glucose
levels cause excessive glycosylation.5 Early diagnosis of DM

may reduce the risk of long-term chronic disability of the
shoulder as well as other complications.6,7 Some authors
have reported an association with duration and disease
control (as measured by hemoglobin A1C[HbA1C] and
fasting glucose),8 while others did not repeat these
findings.9–11

Clinically, patients’first experience is a phaseof pain,which
progresses into a freezing phasewhenglenohumeralmotion is
lost, followed by a thawing phase in which pain gradually
subsides andmost of the lost motion returns.12 In the freezing
phase, the patient often compensates for decreased gleno-
humeral motion by increased scapulothoracic motion and
thus masking the limitations in motion.13,14

Keywords

► Frozen Shoulder
► scratch test
► diabetes mellitus
► shoulder joint

Abstract Purpose This study aims to identify the prevalence of frozen shoulder (FS) among
diabetic patients and its relation to demographic features.
Methods This observational study of 216 patients randomly included those with
diabetes mellitus (DM) attending the MisanQ2

Q2 Rheumatology and Medical Rehabilita-
tion Department at Al-Sadder Teaching Hospital in Misan Province of Iraq and was
conducted during the period from April 2014 toMarch 2015. Detailedmedical histories
were taken from patients and scratch test and hemoglobin A1C were used in diagnostic
procedure to confirm diagnosis of FS and DM, respectively.
Results The occurrence rate of FS was 11.5% among patients, with a higher
prevalence in females versus males. The most commonly afflicted age grouped was
60 to 70 years old at 33.3%. Dominant shoulder was more commonly affected than
nondominant one. DM presented in large number of patients with FS with a prevalence
of 90.3% of cases. The onset of FS in patients with DM was most common within the
chronic phase of the disease at 32.3 and 33.8% for durations of 1 to 5 and 5 to 10 years,
respectively.
Conclusion There is a strong association between DM and FS. Females were more
commonly affected than males. Aging increased shoulder disorder distribution with
dominant side being mostly affected. Chronic and noncontrolling diabetic patients
were more commonly affected.
Level of Evidence This is a Level III, analytical, observational study.
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The aim of this study was to identify and evaluate some
demographic features of FS patients and to look into the
prevalence of FS among diabetic patients and its relation to
that features. The hypothesis of the study was that there is a
strong association between FS and DM and with specific
demographic features.

Methods

This observational study of 216 patients randomly included
those with DM attending the Misan Rheumatology and Med-
ical RehabilitationDepartment at Al-Sadder TeachingHospital
in theMisanProvince, Iraq. Itwas conductedduring theperiod
fromApril 2014 toMarch2015. All patients routinelyattended
to thehospital for either treatment, screening, evaluation, and/
or follow-up as frequently visiting. All patients gave their
written consent before taking part in the study.

Detailed descriptive data were taken from patients,
including age, gender, affected side, dominance, body mass
index (BMI), DM duration, FS onset, and any other advanced
medical diseases or history of joint problems or trauma.

Scratch test was used to diagnose FS by instructing a
patient to scratch his medial side of the opposite scapula in
three-step direction: from above the same side, from above
and across the neck, and lastly from below, and patients
unable to complete any of these stepsQ3Q3

Q3 (i.e., with limitation
in all directions of movements), with 50% limitation of
movement including active and passive external rotation
of the involved shoulder in comparison to the other shoulder,
or > 30° limitation in movement in cases of bilateral FS.

Diagnosis ofDMwas confirmedbyanalysis ofHbA1C,which
was measured for all patients by Hbelectrophoresis using an
Hb-variant device with 1 mL of blood with ethylenediamine-
tetraacetic acid. According to World Health Organization
(WHO) criteria for controlling DM, the HbA1C level should
be � 7%.15 An HbA1C level above 6.5%, or � 48 mmol/mol
according to the International Federationof Clinical Chemistry
standard (IFCC), was set as the cutoff point for diagnosing DM.
Patientswith anHbA1C level above 6.0% (IFCC�42mmol/mol)
were defined as having a high risk of developing DM.15

Patients with slow onset of shoulder pain, unable to com-
plete any of the steps of the scratch test, were included in the
study. Patients with all other potential causes of FS other than
DM were excluded (i.e., history or local trauma, stroke,
advanced pulmonary diseases, advanced cardiovascular dis-
eases, thyroid diseases, and Parkinson’s diseases, presence of
other coexisting pathology such as glenohumeral osteoarthri-
tis, rotator cuff pathology, calcifying tendinitis, post-surgical
stiffness).16 Other causes of shoulder pain and stiffness were
ruled out by X-rays and magnetic resonance imaging.17–19

Descriptive data were analyzed using standard deviation,
standard error, mean, and confidence interval at 95%.

Results

The rate of occurrence was 11.5%, with 216 individuals
suffering from shoulder disorder out of 1,884 patients
attending to the Misan Rheumatology and Medical Rehabi-

litation Department at Al-Sadder TeachingHospital inMisan.
Females were more commonly afflicted than males at a 3:2
ratio (126:90). Regarding age, the most common rate of
occurrence was between 60 and 70 years old at 33.3%, and
lowest in the age group above 80 years at 1.4% (►Table 1).

The right side most commonly exhibited shoulder joint
disorder at 73.6%, while the left side presented with 26.4%.
The frequency in the dominant joints (81.9%) was higher
than within nondominant (18.1%).

The diabetic patients represented amajority in the sample
population (195 patients, 90.3%). Regarding the prevalence
of FS according to the duration of DM, thehighest frequencies
were observedwithin the chronic phase of the disease at 32.3
and 33.8% for durations of 1 to 5 and 5 to 10 years, respec-
tively (►Table 2). A normal distribution was observed for
prevalence of FS according to BMI (►Table 3).

Discussion

Regarding most events obtained during analytical proces-
sing, shoulder disorders represent a high percentage of joint
problems in rheumatology despite it being a nonbearing
weight joint. Particularly, FS represented 11.5% of all patients
that attended this branch of the hospital. Months or years did

Table 1 Prevalence of frozen shoulder in relation to age

Age (years)a N %

<30 6 2.8

31–40 12 5.5

41–50 51 23.6

51–60 60 27.8

61–70 72 33.3

71–80 12 5.6

>80 3 1.4

Total 216 100

Abbreviations: CI, confidence interval; SD, standard deviation; SE,
standard error.
aMean ¼ 30.9; SD ¼ 29.0; SE ¼ 7.75; 95% CI ¼ 4.0–57.7.

Table 2 Prevalence of frozen shoulder according to the duration
of DM

Duration of DM (years)a N %

<1 3 1.5

1–5 63 32.3

5–10 66 33.8

10–15 42 21.5

15–20 15 7.7

>20 6 3.1

Total 195 100

Abbreviations: CI, confidence interval; DM diabetes mellitus; SD, stan-
dard deviation; SE, standard error.
aMean ¼ 32.5; SD ¼ 28.4; SE ¼ 8.19; 95% CI ¼ 9.8–55.2.
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not affect the occurrence rate of shoulder disorder presenta-
tion. According to the methods used in the diagnosis of FS,
the scratch test was reported having high sensitivity and
specificity in the diagnosis of FS.2,13,20,21

In the present study, FS affectedwomenmore thanmen and
the age groups of the fifth, sixth, and seventh decades at 23.6,
27.8, and33.3%, respectively. The explanationmightbe that the
patients analyzed in our samplewere users of the publichealth
system. As these patients are generally from low socioeco-
nomic levels, one can assume that they may have less control
over their conditions, which could justify the high prevalence
rate. Arkkila and Gautier demonstrated that the greater pre-
valence of shoulder involvement in females and the elderly can
be explained by the association between old age and adhesive
capsulitis.7 The preponderance of shoulder complaints in
females’ patients was also noted by Laslett et al and Cagliero
et al.3,4 Because human collagen undergoes progressive
changes with age that are characterized by changes in color
(yellowing), insolubilization, and resistance to digestion by
proteolytic enzymes, these age-related changes are accelerated
with time.20 FS was also more common in the dominant side,
probably due to increased levels of exercises and usage.13,14

About 90.3% of FS patients in the present study were
diabetic, which in the most chronic phase of disease was
32.3 and 33.8% for durations of 1 to 5 and 5 to 10 years of
diagnosis, respectively. Diabetes plays an important role in the
affected musculoskeletal system, as it is a systematic disease
and a secondary cause of FS in a variety of ways; themetabolic
perturbations indiabetes (e.g., glycosylationofproteins,micro-
vascular abnormalities, damage to blood vessels and nerves,
and collagenaccumulation in skin andperiarticular structures)
result in changes in connective tissue.21 Approximately 10 to
30%of individualswithDMdevelop adhesive capsulitis and are
usually less responsive to treatment.2,4,9 Limitedjointmobility,
which is common for most patients with shoulder symptoms,
normallyonlyoccursafter yearswithhighglucose levels,which
mightexplainwhy therewasahighprevalenceofpatientswith
diagnosed diabetes.9 Therefore, it is of great importance to be

aware of the higher observed prevalence ofdiabeteswithin the
treatment of patients with shoulder symptoms and to recom-
mend the implementationof standard testing fordiabetes of all
of these patients.

In DM, shoulder problems have been described as the
most disablingmanifestation ofmusculoskeletal disorders.21

Its mechanism is known to be persistently high levels of
glucose that lead to accumulation of advanced glycosylation
end products, which form cross-links with collagen, making
it inelastic and more subject to degenerative processes.20–22

It is estimated that a diabetic patient has at least twice the
amount of this type of human collagen than the nondiabetic
population of a similar age, and undergo progressive changes
affected joint elasticity Q4Q4

Q4.20

There are some limitations in this study. Indeed, the study
design is of limited value to infer the results to the general
population. Therefore, results reflect only area of study, not
all regions or other countries.

In conclusion, FS is one of the most common musculoske-
letal system dysfunctions. Female suffered more of this pro-
blem and old age altered the shoulder disorder distribution in
thepopulation. Right anddominant sidesweremostlyaffected
by this disorder Q5Q5

Q5. There is a strong association between DM
and FS and early diagnosis of FS aids in future management.
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