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Abstract: Background: Frozen shoulder is a common musculoskeletal disease which develops during the 

soft tissues of the glenohumeral joint are affected, resulting in pain and restricted movement in the 

shoulder. Objective: This study was focused on conducting and analyzing clinical outcomes associated 

with the comparison between oral NSAIDs and local steroid injections for the treatment of frozen shoulder 

in diabetic patients. Patients and methods: We conducted a cross-sectional study of diabetic patients 

suffering from frozen shoulder, which included 80 patients who were collected from different hospitals in 

Iraq for a period from March 7, 2022, to October 17, 2023. We included two groups. Where the first group 

showed diabetes patients who had taken oral NSAIDs, represented by naproxen with 500 mg twice a day, 

while the second group showed diabetes patients who had taken steroids, represented by the drug 

triamcinolone, which included one injection of 40 mg. The clinical outcomes of the pain score were assessed 

by the VAS and SPADI scales. Results: In the group of patients subjected to nonsteroidal anti-

inflammatory drugs (naproxen) during four months, it was recorded that the extent of flexion in the first 

month was mean (104.23) and SD (13.67), in the fourth month it was mean (165.52) and SD (17.84), and the 

extent of Abduction (degree) In the first month, the mean and SD were (21.86), in the fourth month, the 

mean and SD were (23.54), the average pain in the first month was 5.46 ± 2.63 and the fourth month was 

2.01 ± 1.92, while in the group of patients subjected to steroidal anti-inflammatory drugs ( Naproxen) 

during four months, the extent of flexion in the first month was mean (105.46) and SD (20.03), in the fourth 

month it was mean (168.84) and SD (23.64), the extent of Abduction (degree) in the first month was mean 

(92.42) and SD ( 22.1), in the fourth month the mean (175.4) and SD (24.62), the average pain for patients 

(triamcinolone) in the first month was 5.87 ± 2.14 and in the fourth month it was 2.23 ± 1.93. Conclusion: 

Both oral NSAIDs and local steroid injections are beneficial in relieving frozen shoulder mobility in 

diabetic individuals. 
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1. Introduction 

Frozen shoulder is considered as a frequently who see musculoskeletal condition in 

outpatient settings where it arises from soft tissue involvement in the glenohumeral joint 

[1]. It is particularly basic among men who are over the age of 40 where most widely 

clinical manifestations are pain and limited range of motion within both active and 

passive shoulder movements and functions. [2] 

Shoulder joint pain and stiffness can occur through a period that ranges from a few 

months up to a year [3,4]. Frozen shoulder can be idiopathic or caused by different 

predisposing factors in terms of diabetes, inactivity, prior shoulder disorders, cervical 

spondylitis, coronary artery illnesses, pulmonary tuberculosis, persistent obstructive 

pulmonary disease (COPD), bronchial carcinoma, hyperthyroidism, hemiplegia, brain 

tumours, epilepsy, and Parkinson's disease. [5 – 8] 

The diagnosis was determined through evaluation of the medical history with 

patients that, along with assessing the existence of discomfort and limited range of motion 

[9]. Besides to that, a physical test was found out to assess the patient's ability to move 

their joints actively and passively, noting any restrictions in movement in all directions 

[10]. A conclusive diagnosis is conducted through arthrography, a procedure in which a 

radiopaque fluid of less than 15 mL is injected into the joint [11]. The symptoms can 

enhance spontaneously in the majority of patients after a period of 1-3 years [12]. However, 

there might still be some degree of limitation in joint mobility. [13 

In the general population, a frozen shoulder is seen in around 2% of individuals. 

However, in diabetes patients, the frequency rises significantly to 10–20% [14]. The 

prevalence is directly correlated with the length of time a person has had diabetes [15]. In 

diabetic individuals, the average age of capsulitis is lower compared to the general 

population [16]. Additionally, the duration of the condition tends to be longer. Therefore, 

the response to therapy is less effective. Diabetics are more likely to have participation on 

both sides. [17] 

Frozen shoulder often occurs in individuals aged 40 to 60 years. The sickness will 

start inconspicuously and progress through three distinct phases: The first stage is 

referred to as the 'Painful Phase' and is characterised by discomfort and limited mobility. 

The duration of this period is between 2 to 9 months [18]. The second stage is referred to 

as the 'Freezing (Adhesive) Phase' and typically spans a duration of 3–9 months. In the 

second phase, fibrosis develops, and discomfort diminishes, but the range of motion 

further decreases [19]. The third phase is referred to as the 'Throwing (Resolution) Phase,' 

during which the discomfort diminishes, and the lost range of motion is restored. The 

duration of this period is around 12 to 18 months. [20, 21, 22] 

2. Patients and Methods 

We conducted a cross-sectional study of diabetic patients suffering from frozen 

shoulder, which included 80 patients who were collected from different hospitals in Iraq 

for a period from March 7, 2022, to October 17, 2023. Clinical data, including age, sex, 

body mass index, comorbidities, ASA, smoking status, biochemical rates, education status, 

education level, employment status, and income level, were recorded for patients 
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participating in this study. This study excluded patients who suffer from severe 

concomitant diseases, suffer from more than five months of illness, have chronic diseases 

such as stroke, or have digestive system problems. 

Our data recorded the results of examinations or diagnoses for both groups, one of 

which was oral NSAIDs, represented by naproxen as an anti-inflammatory drug, by 

which 500 mg of naproxen was given twice a day, which was used for patients, while the 

second group included diabetic patients who were given the anti-inflammatory drug who 

given steroids, represented by the drug triamcinolone, which included one injection of 40 

mg. According to the results of pain scores by VAS, pain scores were measured by VAS, 

which ranged from 0 to 10, between no pain and severe pain.  

The range of motion and function of the shoulder was evaluated during the three 

sessions, which included all flexion, abduction, and external rotation, using a goniometer 

by determining the ability of the patient to move their hands backwards, starting from the 

highest point until reaching the bottom of their shoulder with a range between (0 - 4) to a 

maximum range of 180 degrees in abduction and flexion. 

3. Results 

Characteristics Number of patients [80] Percentage [%] 

Age (years)   

40 – 44.5 12 15% 

45 – 49.5 16 20% 

50 – 55.5 24 30% 

56 – 60 28 35% 

Sex   

Male 60 75% 

Female 20 25% 

BMI, [𝒌𝒈/𝒎𝟐]   

30.5 – 33.0  12 15.0% 

33.5 - 36 20 25.0% 

> 36 48 60.0% 

Comorbidities   

Hypertension   

Yes 64 80% 

No 16 20% 

Nephropathy   

Yes 60 75% 

No 20 25% 

Obesity   

Yes 56 70% 
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Figure 1. Determine shoulder pain and disability by SPADI Scores. 
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> 1000 9 11.25% 
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Figure 2. Determine secondary outcomes of diabetes patients who underwent to naproxen. 
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Figure 3. Determine secondary outcomes of diabetes patients who underwent to 

triamcinolone 

Table 2. Assessment pain scores for one month and four months. 
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Groups One month Four months P -value 

Naproxen group 5.46 ± 2.63 2.01 ± 1.92 < 0.001 

triamcinolone group 5.87 ± 2.14 2.23 ± 1.93 < 0.001 

Risk factors [OR 95% CI] P - value 

Age 2.79 [0.5 – 4.82] 0.0357 

Male 5.67 [1.194 – 6.732] 0.0228 

Female 3.85 [1.64 – 6.54] 0.0318 

Smokers 2.874 [0.673 – 4.890] 0.0251 

FBG (mg/dL) 1.864 [0.420 – 5.430] 0.00350 

PPBG mg/dL 2.86 [0.26 – 8.89] 0.00459 

HbA1c % 3.457 [1.054 – 7.754] 0.00156 

Flexion 2.02 [0.8 – 4.68] 0.0472 

Abduction 3.015 [1.203 – 5.701] 0.0424 

Hypertension 3.207 [0.896 – 6.870] 0.0025 

Nephropathy 2.806 [0.921 – 4.648] 0.0356 

Obesity 3.011 [2.865 – 6.896] 0.0417 
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4. Discussion 

Our clinical results were recorded on diabetic patients suffering from frozen 

shoulder, which included 80 patients who underwent treatment with steroidal and non-

steroidal anti-inflammatory drugs. Our results showed in patients in the age group (56 - 

60) years, which included 28 patients, (50 - 55.5) years, which included 24 patients, (45 - 

49.5) years, which included 16 patients, and (40 - 44.5) years, which included 12 patients. 

Males were 60, and females were 20 patients. Body mass index rates were recorded, which 

included (30.5 - 33.0), which included 12 patients (33.5 - 36), which included 20 patients; > 

36, which included 48 patients. The most prominent comorbidities were also recorded, 

which included all of high blood pressure, which were 64. Case, nephropathy was 60 cases, 

obesity was 56 cases, ASA II was 28 patients, smoking patients were 48 cases and non-

smokers were 32 cases, and biochemical results included FBG (mg/dL) was 189.68 ± 27.80, 

PPBG mg/dL was 284.89. ± 34.22, and HbA1c% was 8.67 ± 1.24, as 56.25% of the patients 

were from the university or college, as well as the percentage of employed patients was 

42.5%, and non-employed patients was 57.5%, the highest income level was (600 - 800) $. 

In the group of patients subjected to nonsteroidal anti-inflammatory drugs 

(naproxen) during four months, it was recorded that the extent of flexion in the first month 

was mean (104.23) and SD (13.67), in the fourth month, it was mean (165.52) and SD (17.84), 

and the extent of Abduction (degree) in the first month it was mean (91.46) and SD (21.86), 

in the fourth month it was mean (173.65) and SD (23.54), external rotation (degrees) in the 

first month was mean (29.78) and SD (8.2), in the fourth month the external rotation was 

recorded ( score) were mean (46.73) and SD (9.76). 

In the group of patients subjected to steroidal anti-inflammatory drugs 

(triamcinolone) during four months, it was recorded that the extent of flexion in the first 

month was mean (105.46) and SD (20.03), in the fourth month, it was mean (168.84) and 

SD (23.64), and the extent of Abduction (degree) In the first month it was mean (92.42) and 

SD (22.1), in the fourth month it was mean (175.4) and SD (24.62), external rotation 

(degrees) in the first month was mean (30.92) and SD (10.85), in the fourth month the 

external rotation were mean (48.65) and SD (10.08). 

Pain rates were recorded for patients for both groups. It was found that the pain rate 

for patients on non-steroidal anti-inflammatory drugs (naproxen) in the first month was 

5.46 ± 2.63, and in the fourth month, it was 2.01 ± 1.92, while the pain rate for patients on 

non-steroidal anti-inflammatory drugs (triamcinolone) in the first month was 5.87 ± 2.14. 

and the fourth month, it was 2.23 ± 1.93. 

5. Conclusion 

Although both techniques, oral NSAIDs and local steroid injections, are effective 

treatments in improving frozen shoulder mobility in diabetic patients. However, our 

results indicated the strong effectiveness of triamcinolone in reducing the rate of frozen 

shoulder pain compared to naproxen as a non-steroidal anti-inflammatory drug after four 

months, which enhances the improvement of range of motion and shoulder function as 

well as the level of disability in patients with diabetes. 
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