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ABSTRACT

OBJECTIVE: To compare the shoulder pain, disability, and range of motion in 
diabetic and non-diabetic frozen shoulder (FS) patients.

METHODS: This cross-sectional study was conducted from December 2018 to 
June 2019 on 210 clinically diagnosed patients of FS. Study included equal number 
(n=105) of diabetes mellitus (DM) patients and non-diabetic patients, ranging in 
age from 35 to 65 years. Non-probability purposive sampling was used to 
assemble the data from various private and government hospitals of Lahore. A 
plastic goniometer and shoulder pain and disability index (SPADI) tool was used to 
extract data.  Data was analyzed through SPSS v.21.0.

RESULTS: In 210 patients with frozen shoulder, the mean age was 53±10.3 years 
& 48±9.9 years in DM & non-diabetic patients respectively (p=0.94). Frequency 
of male & female patients was 43 (40.95%) and 62 (59.05%) in diabetic group 
(n=105) & 38 (36.19%) and 67(63.81%) in non-diabetic group (n=105) 
respectively. Mean body mass index was 25.61±2.14 & 25.39±2.16 in diabetic & 
non-diabetic patients respectively (p=0.32). Mean SPADI score was 
66.69±13.20 in diabetic and 63.34±15.01 in non-diabetic group (p=0.191). 
Regarding motion range at shoulder, mean degrees of flexion, external rotation, 
internal rotation and abduction were 103±23.07, 30±11.20, 34±11.970 & 
101±25.55 in diabetic patients as compared to 113±29.61, 39±14.34, 
40±15.77 & 109±33.80 in non-diabetic patients respectively (p=≤0.05).

CONCLUSION: There is no significant difference in severity of pain and disability 
in diabetic & non-diabetic patients with frozen shoulder. However, range of 
motion was significantly better in non-diabetic patients as compared to diabetic 
patients having frozen shoulder.

KEY WORDS: Diabetes Mellitus (MeSH); Frozen shoulder (Non-MeSH); 
Shoulder Pain (MeSH); Range of Motion, Articular (MeSH).
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COMPARISON OF SHOULDER PAIN, DISABILITY AND RANGE OF MOTION 
IN DIABETIC AND NON-DIABETIC PATIENTS WITH FROZEN SHOULDER
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6age, gender and duration of diabetes.    
Frozen shoulder rarely occurred before 
the age of 40 and have a peak incidence 
between 40 to 60 years of age. It affects 
women slightly more common than 

7men.  Risk factor for frozen shoulder 
include female sex, age greater than 40 
years, DM, previous trauma, HLA-B27 
positivity and prolong immobilization of 

8glenohumeral joint.  Patients with FS are 
mostly presented with debilitating pain 
and tenderness around the anterior 
shoulder. Pain can be induced by daily 
activities and sudden movement. 
Patients also have difficulty in sleeping 
on affected side and often render 
“sickening” pain if the arm is dragged in 

9any direction.  There is shoulder 
restricted range of motion (ROM) in all 
directions particularly external rotation, 
flexion and abduction. Patients have 
distinct functional disability and reduced 

10quality of life.

The treatment of FS includes operative 
and non-operative management. The 
non-operative management include 
patient education, physical therapy, 
drugs and electrical stimulation. Physical 
therapy intervention includes the use of 
therapeutic modalities and other 
procedures that reduce the pain. 
Exercises and movement are an 
important part of treatment to increase 

11the ROM of shoulder joint.  Some 
studies reported that frozen shoulder 
tend to be more persistent with 
diabetes and are difficult to be treated as 
compared to the idiopathic frozen 

8shoulder patients.

INTRODUCTION

i abetes mel l i tus  (DM) is  a Dmetabolic disease associated with 
v a r i o u s  m i c r o v a s c u l a r  a n d 
macrovascular complications. Apart 
from neuropathic pain, musculoskeletal 
pain is also common in diabetic 

1patients.  Diabetic patients have higher 
(27.5%) prevalence of shoulder 
disorders as compared to 5% in general 

2medica l  pat ients .  DM is  o f ten 
commonly associated with “frozen 
shoulder” (FS) or “adhesive capsulitis”, 

a painful joint disorder that cause pain, 
stiffness and limited mobility of shoulder 

3,4joint.  According to a study, the 
combined estimated prevalence of 
frozen shoulder and diabetes mellitus is 
71.5% and about half of frozen shoulder 
has been previously diagnosed with type 
I and II diabetes. The lifetime risk of 
evolving a frozen shoulder in diabetic 
patient is about 10% to 20%, with a 

5point prevalence of 4%.   Some studies 
have shown that this increase in 
prevalence of adhesive capsulitis in 
diabetic patients may be related with 
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clinically diagnosed frozen shoulder, and 
having limited shoulder range of motion. 
Subjects with previous trauma, injury, 
fracture, cardiovascular diseases and 
psychological illness were excluded 
from both groups. Both groups were 
matched for age, gender and BMI. 
Extreme pain, significant decrease in 
shoulder range of motion especially 
external rotation are the hallmarks of 
frozen shoulder. Existence of these 
features in subjects was the diagnostic 
for inclusion in this study. 

The outcome measure tool used was 
shoulder pain and disability index 

14(SPADI)  which include 13 items to 
access pain and disability and was 
scored from 0 to 10. An average score 
was then taken and converted to 
percentages that ranged between 0 to 
100%. A plastic goniometer was used 
to measure the ROM. Active ROM was 
measured in supine position within pain 
free range for shoulder flexion≤120˚, 
external rotation≤40˚, abduction≤ 
110˚ and internal rotation≤50˚. The 
collected data was analyzed using 
statistical package for social sciences 
(SPSS) version 21. Descriptive statistics 
like mean ± standard deviation were 
determined for quantitative data while 
the qualitative data were presented in 
the form of frequency and percentages. 
Independent sample T-test was used to 
compare the groups and p≤0.05 was 
considered to be significant statistically.

RESULTS

Out of 210 patients with frozen 

shoulder, 105 (50%) were diabetic and 
105  (50%) were  non-d iabet i c . 
Frequency of male & female patients 
was 43 (40.95%) and 62 (59.05%) in 
diabetic group (n=105) & 38 (36.19%) 
and 67(63.81%) in non-diabetic group 
(n=105) respectively. The mean age of 
DM patients was 53±10.3 whereas the 
mean age of non-diabetic patients was 
48±9.9. 

Mean body mass index was 25.61±2.14 
& 25.39±2.16 in diabetic & non-
diabetic patients respectively (p=0.32). 
Mean SPADI score was 66.69±13.20 in 
diabetic and 63.34±15.01 in non-
diabetic group (p=0.191). Data 
regarding motion range at shoulder 
including degrees of flexion, external 
rota t ion ,  in terna l  rota t ion  and 
abduction in diabetic and non-diabetic 
patients is given in Table 1.

DISCUSSION

This cross-sectional study showed that 
shoulder pain and disability were 
common in both diabetic and non-
diabetic groups and were insignificant 
difference was noted in statistics for 
shoulder pain and disability between the 
both the groups (p=0.191). However, 
diabetic patients had more limited joint 
mobility as compared to non-diabetic 
frozen shoulder patients. There was 
significant difference in the shoulder 
range of motion among frozen shoulder 
patients with or without diabetes.

The age of patients with FS was 
between 35 to 65 years and mean age 
was 53.31±10.35 years (diabetic 
group) and the mean age in non-diabetic 
patients was 48±9.9 years. Dias R, et al. 
conducted a study that show the peak 
age of FS is 56 which was quite similar to 

15our findings.  Studies have reported 
that FS is unlikely in patients of less than 

7,840 years old.  Patients aging more than 
seventy years are more prone to 
d e v e l o p  r o t a t o r  c u f f  t e a r s  o r 
glenohumeral osteoarthritis instead of 

16adhesive capsulitis.

 Frozen shoulder patients with diabetes 
indicate high score of pain and disability 
but no statistical difference was noticed 
among frozen shoulder patients with or 
without DM. A cross-sectional study 
was carried out by Haig AJ and his 
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Few studies had discussed about the 
disability in FS patients while other 
evaluated the pain and disability level in 
d iabet ic  pat ients,  but minimum 
literature has compared the shoulder 
pain, disability and ROM in diabetic and 
non-diabetic patients with frozen 
shoulder therefore, this study is 
designed to find if there are any 
difference exist in shoulder pain, 
disability and ROM among diabetic and 
non-diabetic patients with FS.

METHODS

This  cross-sect iona l  s tudy  was 
conducted on two groups (diabetic and 
non-diabetic) from December 2018 to 
June 2019. The approval was taken from 
ethical committee of University 
I n s t i t u t e  o f  P h y s i c a l  T h e r a p y, 
Univsersity of Lahore, Lahore. After 
informed written consent, a total of 210 
patients were enrolled in this study. 
Sample size was estimated by using 

12Open Epi  where σ1= 15.5, σ2= 16, 
∆=6, z1-β=80, ᴢ1-α/2=1.96 (95% 
conf idence leve l ) ,  ᴋ= 1 which 

13calculated n1=105, n2=105.  Non-
probability sampling technique was 
used to collect data from University of 
Lahore Teaching Hospital, Lahore, 
Sheikh Zayed Hospital, Lahore and 
District Headquarter Hospital, Okara. 

Group 1 included diabetic subjects with 
age of 35 to 65 years, clinically 
diagnosed frozen shoulder, and having 
limited shoulder range of motion; 
whereas Group 2 included non-diabetic 
subjects with age of 35 to 65 years, 

TABLE I: DEMOGRAPHIC DETAILS AND SHOULDER EVALUATION 
MEASURES OF PATIENTS WITH FROZEN SHOULDER 

Variables
Diabetic patients
with FS* (n=105)

Non-diabetic patients 
with FS (n=105)

P-value**

48.47±9.99

25.39±2.16

63.34±15.01

113±29.61

39±14.34

40±15.77

109 ±33.80

0.94

0.32

0.191

0.030

0.013

0.05

0.006

53.31 ± 10.35

25.61±2.14

66.69±13.20

103±23.07

30±11.20

34±11.97

101 ±25.55

Age (years)

BMI*** 

SPADI**** score 

Degree of Shoulder Flexion

Degree of Shoulder External 

Rotation 

Degree of Shoulder Internal 

Rotation 

Degree of Shoulder 

Abduction 
*Frozen Shoulder; **Independent sample T-test ***Body mass Index; **** Shoulder pain and disability index, Data presented as Mean±SD
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may be associated with the impairments 
in upper extremity in diabetic patients 
and to find out that exercise can be 
helpful to impede these impairments.

CONCLUSION

There is no significant difference in 
severity of pain and disability in diabetic 
& non-diabetic patients with frozen 
shoulder. However, range of motion 
was significantly better in non-diabetic 
patients as compared to diabetic 
patients having frozen shoulder.
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