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ABSTRACT 

Background: The article is about effectiveness of full can exercise in shoulder impingement 

syndrome. The study was aimed to compare the effect of full can exercise and eccentric training along 

with conventional physiotherapy management in patients with shoulder impingement syndrome (SIS). 

The pain occurs because of compression and mechanical abrasion of the subacromial structures 

against the anterior undersurface of the acromion and coracoacromial ligament, especially during 

elevation of the arm. The supraspinatus tendon is usually the most affected structure in SIS due to its 

location just under the coracoacromial ligament. The aim of our study was to compare the 

effectiveness of full can exercise and eccentric training on quality of life in patients with SIS. 

Materials and Methods: In the study, both group A (full can exercise group) and group B (eccentric 

training group) consisted of 15 patients each with SIS. The participants of both the groups received 

conventional physiotherapy along with the specific exercises assigned to their groups. Treatment was 

given in the supervision of physiotherapist for 30 minutes a session, 5 days a week, for total 4 weeks 

duration in the both groups. Pre and Post assessment was done using Oxford Shoulder Score (OSS). 

Result: Before intervention, both the groups demonstrated similar OSS scores. After therapy, there 

was a statistically significant improvement in both the groups. There was a significant difference 

between the two groups in OSS scores after the exercise program. 

Conclusion: The study result reveals that full can exercise is more beneficial than eccentric training. 

Keywords: Full can exercise, Eccentric training, Shoulder impingement syndrome. 

INTRODUCTION 

Shoulder joint is a most complex 

joint of human body. The shoulder joint is 

made of the clavicle, scapula, and humerus 

and  is a complicated blend of three joints; 

the glenohumeral joint, the acromio-

clavicular joint and the sternoclavicular 

joint.1 A complete painless shoulder arc 

depends upon normal functioning of these 

joints, proper positioning of the humeral 

head in the glenohumeral fossa, and a 

normal functional relationship of 

surrounding shoulder muscles and 

structures.14 Shoulder impingement 

syndrome (SIS) is one of the most common 

causes of shoulder pain7,10,11.The pain 

occurs because of compression and 

mechanical abrasion of the subacromial 

structures against the anterior undersurface 

of the acromion and coracoacromial 

ligament, especially during elevation of the 

arm8.

The cause of SIS includes increased 

subacromial loading, trauma, overhead 

activity, rotator cuff overload and muscle 

imbalance, glenohumeral instability, long 

head of biceps tendon laxity, glenoid labral 

lesion, posterior capsule tightness and 

trapezius paralysis14.Symptoms of SIS may 

include pain, inflammation, decreased 

ROM, strength and functional activity. It is 

observed that SIS is associated with anterior 
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instability that results in posterior tightness 

and pain occurs in arc between 70º to 120º 

of abduction13. Management of SIS involves 

conventional physical therapy including 

electrotherapy (ultrasound, cryotherapy 

and electrical stimulation) to reduce pain, 

strengthening exercises of rotator cuff 

muscles.22 

In SIS, supraspinatus muscle is 

most vulnerable muscle to impingement 

due to its mechanical compression 

between coracoacromial arch and the 

greater tuberosity of humerus during 

flexion and abduction of shoulder. The 

subacromial space is reduced as the 

humerus moves superiorly either because 

of weakness or from the injury to rotator 

cuff24. Full can exercise is a great choice 

to improve muscular strength of 

supraspinatus and thus relieving pain due 

to impingement. Exercise involving 

shoulder abduction in the scapular plane 

with the shoulder in external rotation has 

been termed as the ‘‘full can’’ exercise24. 

Full Can Exercise helps to improve both 

the strength and endurance of 

supraspinatus muscle. It acts by 

maintaining the scapula in retracted 

position throughout the exercise and also 

activates the scapula stabilizers. Scapular 

retraction produces more force and also 

minimizes the activation of deltoid 

muscle along with supraspinatus that 

results in prevention of decrease in 

subacromial space and superior humeral 

head migration25. 

Other useful exercise regime for 

reliving shoulder pain is “eccentric 

training” which involves contraction of 

supraspinatus muscle during deceleration 

load while the muscle or tendon is in 

stretched position. Eccentric exercise 

produces high forces and induces 

remodeling response23. It has been 

proposed that in eccentric loading, three 

basic principle work; during eccentric 

loading length of tendon increases, when 

tendon is in pre-stretched position and 

less strain is placed on tendon during 

movement, the strength of tendon 

increases by progressive increase in the 

load, thus the speed of contraction also 

increases which results in increase in the 

force developed by the tendon or muscle. 

Eccentric exercise exposes the tendon to 

a greater load as compared to concentric 

exercise; 23, however its effectiveness has 

not yet been compared with full can 

exercise.   

Previous researches have shown 

that shoulder pain significantly affects the 

quality of life. Shoulder pain is assessed 

by Oxford Shoulder Score (OSS)30, which 

is a specific questionnaire. It is sensitive 

to assess quality of life, clinical change 

and is also easy to complete26. 

Till date researches have been done 

to evaluate various interventions for 

shoulder impingement syndrome. The 

present study has been proposed to evaluate 

the effect of full can exercise and eccentric 

training on quality of life in patients with 

shoulder impingement syndrome. We 

hypothesized that there would be a 

significant difference between the effect of 

full can exercise and eccentric training on 

quality of life in patients with SIS. 

The aim of our study was to 

compare the effectiveness of full can 

exercise and eccentric training on quality of 

life in patients with SIS. The objectives of 

the study were to: (i)observe the effect of 

full can exercise along with conventional 

physiotherapy, (ii) observe the effect of 

eccentric training along with conventional 

physiotherapy and (iii) compare the effect of 

full can exercise and eccentric training on 

quality of life in patients with SIS.  

 

METHODOLOGY 

 The study was approved by 

Institutional Ethical Committee. This study 

was a pre post design experimental study. 

30 patients (both male and female subjects) 

diagnosed with shoulder impingement 

syndrome between the age 25 to 45 years 

were included in this study, which were 

divided randomly (lottery method) into 2 

groups i.e. Group A and Group B, each 

comprising of 15 subjects. Group A 
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received full can exercise along with 

conventional therapy and group B received 

eccentric training along with conventional 

therapy.  

 Subjects were selected for the study 

if they had: (i) a positive sign of Neer’s 

impingement and/ or Hawkins Kennedy 

test; (ii) painful abduction in the Arc of 70° 

to 120°; (iii) tenderness over greater 

tuberosity of the humerus. The subjects 

were excluded if they had: (i) a history of 

injury to the upper extremity in the past 3 

months; (ii) a history of cervical or thoracic 

pathology; (iii) shoulder instability; (iv) a 

history of any spinal deformity or (v) a 

known history of severe cardiac anomalies. 

 

Procedure: 

 The duration of study protocol was 4 

weeks. Subjects from Group A and Group B 

were separately informed and explained 

about the study and the treatment 

procedures that they received. Patients were 

instructed not to skip the treatment and wear 

loose and comfortable clothing. A pre 

treatment reading was taken on day 0 and 

post treatment reading was taken at the end 

of 4th week on Oxford Shoulder Score 

(OSS). 

 

Conventional Physiotherapy:  

 Patients in both groups received 

conventional physiotherapy that included: 

Pectoralis minor stretch – 3 times with 20 

seconds hold, shoulder flexion with weight 

in sitting position, shoulder abduction with 

weight in sitting position and shoulder 

external rotation in side-lying position. 

 

Full Can Exercise:  

 It is performed in sitting position. 

Patient was asked to abduct the arm to 90° 

in scapular plane with shoulder in external 

rotation i.e. thumbs up position with weight 

belt tied around wrist. Then the arm is 

moved back to the starting position. 

Treatment was given 2 sets of 10 repetitions 

each for 5 times a week for 4 Weeks.  

 

 

Eccentric Training: 

It is a special eccentric muscle 

training model that activates only 

supraspinatus and deltoid muscle. An 

overhead pulley was mounted on the wall in 

which one end of the rope is attached to the 

weight belt. The weight belt is tied at wrist 

of affected hand of the patient. With help of 

pulley patient lifts the hand to the starting 

position i.e. 30º of horizontal abduction with 

thumb pointing towards the ground. The 

patient is then asked to slowly lower the arm 

from the starting position. The exercise was 

done 3 sets of 15 repetitions each for 5 days 

in a week for 4 weeks. 

 

Oxford Shoulder Score: 

It was the outcome measure of this 

study. It consists of 12 questions related 

to pain and function. Each question has 5 

ordinal responses from which patient 

need to choose 1 response for the 

particular question. Scores consist of 0-4 

in which 0 means worst condition and 4 

means best. The total score of the 

questionnaire is 60 and least is 0 that 

indicates severe shoulder problem. 

The Source of data was Department 

of Physiotherapy, Rajeev Gandhi College, 

Bhopal.  

 

DATA ANALYSIS 

 In the present study, data analysis 

was done using SPSS version 17. Total 30 

subjects were recruited for the study. The 

subjects were assessed using OSS. Pre and 

Post treatment readings were taken. As the 

number of samples in one group was 15 

(<50), normality of the data was determined 

using Shapiro-Wilk test in the study. The 

data was normally distributed and to 

compare the mean values within the groups 

paired t-test was used. Independent t-test 

was used to compare the mean value 

between Group A and B.  

 

RESULTS 

In the study, Subjects in Group A 

received Full Can Exercise along with 

conventional therapy and Group B subjects 
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received Eccentric training along with 

conventional therapy for 4 weeks. The 

paired t-test done within Group A shows 

that subjects showed a significant 

improvement (p=0.01) post treatment. 

Similarly, in Group B Subjects showed a 

significant improvement (p=0.01) post 

treatment. 

Later Independent t- test was 

employed to compare the mean values of 

Group A and Group B which revealed that 

after comparing the mean values between 

the two groups, the post test reading showed 

a significant improvement in the OSS 

scores. After analyzing the data, we found 

that although the technique showed 

significant improvement within the group. 

Also, while comparing post-test values 

between the two groups, Group A showed 

more improvement as compared to Group 

B. It implies that full can exercise along 

with conventional therapy is more beneficial 

in the treatment of shoulder impingement 

syndrome and the result of group A is more 

effective. 

 

Table 1: Comparison of mean value of Group A using paired t-test. 

Group A Variables N Mean Standard deviation t-value Significant value P <0.05 

Pre OSS 15 38 2.39 42.16 0.001 

Post OSS 15 18.93 1.22 

OSS -Oxford Shoulder Score 
 

Table 2: Comparison of mean values of Group B using paired t-test. 

Group B Variables N Mean Standard deviation t-value Significant value P <0.05 

Pre OSS 15 36.33 3.37 
25.89 0.001 

Post OSS 15 19.53 2.29 

OSS -Oxford Shoulder Score 

 

 
Graph 1: Graph showing the changes in the Oxford Shoulder Scores in Group A and Group B 

OSS -Oxford Shoulder Score 
 

Table 3: Comparison of Mean values of Group A and Group B using independent t-test 

Variables of group A & B N Mean S. D t=value Significance two tailed 

PRE OSS 30 37.16 2.88 1.561 0.130 

POST OSS 30 19.23 1.75 -0.894 0.379 

OSS -Oxford Shoulder Score 

 

DISCUSSION 

 After studying 30 subjects that were 

previously diagnosed with shoulder 

Impingement Syndrome with the age group 

of 25-45 years, the study was done on the 

basis of hypothesis testing. When the results 

were compared using the study variable, 

Oxford Shoulder Score, it was found that 

although both the techniques showed a 

significant improvement post treatment but 

Full Can exercise along with Conventional 

Physiotherapy was more effective than 

Eccentric training with Conventional 

Physiotherapy. 

 As explained by Neer20058 Shoulder 

Impingement syndrome is often caused by 



Kalpana Jain. Effectiveness of full can exercise and eccentric training on quality of life in patients with shoulder 

impingement syndrome. 

                                International Journal of Health Sciences and Research (www.ijhsr.org)  185 

Vol.12; Issue: 2; February 2022 

the impingement on the tendinous portion of 

rotator cuff muscle by the coracoacromial 

ligament and thus the symptoms arise. Tino 

and Hillis 201024 had discussed how full can 

exercise is more beneficial in strengthening 

supraspinatus muscle in impingement 

syndrome. They have described that 

supraspinatus provides stability of humerus 

in the glenoid fossa and helps deltoid 

muscle during abduction. Supraspinatus is 

subjected to compression between 

coracoacromial arch and greater tuberosity 

of humerus while abducting the shoulder. 

Due to weakness or injury of rotator cuff, 

the subacromial space is reduced. So 

strengthening of supraspinatus is essential to 

improve shoulder stability and to minimize 

the effect of impingement. They have also 

discussed the effect of empty can exercise 

(which is the shoulder abduction in the 

scapular plane with the shoulder in 

internal rotation) and full can exercise 

effects. During Empty Can exercise, pain 

increased owing to the mechanical 

compression and impingement due to 

reduced subacromial space. Reduction in 

subacromial space occurs because empty 

can exercise is performed in 30º scapular 

lane i.e. 30º anterior to the frontal plane, 

with internal rotation maintained throughout 

the exercise and also during empty can 

exercise along with supraspinatus deltoid 

muscle activation is also observed that 

results in superior humeral head migration 

causing reduction in subacromial space. 

Internal rotation results in reduction in 

subacromial space. In contrast to this, 

during full can exercise shoulder is abducted 

in 30º scapular plane with shoulder in 

external rotation. This strengthens the 

supraspinatus effectively without increasing 

the compression and impingement by 

reducing the subacromial space. 

 We had used eccentric training along 

with conventional physiotherapy in order to 

improve healing and also to strengthen the 

supraspinatus muscle with load. It increases 

the endurance of muscle23 to with stand the 

stress it is subjected to both the techniques 

i.e. full can and eccentric training showed 

significant improvement in pain reduction 

and increasing functional abilities of the 

patients in our study. However, full can 

showed more improvement than eccentric 

training. This is because full can emphasizes 

more on supraspinatus muscle. It 

strengthens only supraspinatus alone while 

eccentric training puts more loads on 

supraspinatus but it also activates deltoid 

muscle. Thus, according to above 

discussion, it is suggested that full can 

exercise is more beneficial than eccentric 

training.  

 

Limitations of the Study: 

The sample size was limited because 

only chronic shoulder impingement 

syndrome patients were included in the 

study. Subjects had to be motivated to 

continue with the study for 4 weeks and 

explained about the long term benefits. 

Study protocol was for 4 weeks. A short 

study could also be performed. 

 

Future scope of the Study: 

The study can be performed on 

different group of population. For more 

accurate results, the sample size can be 

increased. Subjects with shoulder 

impingement syndrome due to other known 

causes can be included in the study. 

 

CONCLUSION 

On comparing the data within the 

group A which received full can exercise 

along with conventional physiotherapy and 

group B which received eccentric training 

along with conventional physiotherapy, it 

was found that both the groups showed 

significant reduction in the symptoms of 

Shoulder impingement syndrome. However, 

when the data between the two groups was 

compared, it was inferred that full can 

exercise along with conventional 

physiotherapy is more beneficial in reducing 

symptoms of shoulder impingement 

syndrome. Thus, we accept the alternate 

hypothesis and conclude that there is a 

significant difference between the effect of 

full can exercise and eccentric training on 
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quality of life in patients with shoulder 

impingement syndrome. 
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