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ABSTRACT 
Objective: to determine the effects of graded motor imagery (GMI) on pain and disability in 

rotator cuff injuries. Methodology: A Randomized Control Trial conducted at national institute 

of rehabilitation medicine (NIRM) after the approval from the executive director. A total n=40 

subjects were recruited through non probability convenient sampling technique and allocated 

randomly in the Conventional physical therapy (CPT) (n=20) and the graded motor imagery 

(GMI) group (n=20). Patients with age range 25-50 years having history of trauma with positive 

impingement sign were included and patient with diabetes were excluded from the study. The 

data was collected through General demographic questionnaire included age, gender, ADLs, 

Diabetes, Hyper tension etc. Shoulder Pain and Disability Index (SPADI) was used to measure 

current shoulder pain and disability in an outpatient setting. Data was compared at baseline 

and after 2nd week and 4th week. Results: The mean age of the study participants was 

38.67±7.437 years. Within-group changes showed that both group improved significantly 

(p≤0.05) from 0-4th week regarding total shoulder pain and disability score. While comparing 

the both groups, significant improvement (p≤0.05) was found in as compare to conventional 

PT group. Conclusion: graded motor imagery (GMI) and conventional PT both are effective for 

management of pain and disability due to rotator cuff injuries. But GMI was found to be more 

effective than conventional PT. 
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INTRODUCTION 

The Glenohumeral joint is one of the strongest and 

mobile ball and socket complex joint and it is 

supported by static and dynamic components of 

Musculotendinous cuff and the scapular stabilizers 

muscles.
1 

Musculotendinous/Rotator cuff injuries are 

most common cause of pain in shoulder area.
2 

Repetitive overhead activities, trauma to shoulder 

joint leads to massive tear or tendinitis of rotator 

cuff muscles. Repetitive overhead activities or 

trauma or gradual onset is associated with the 

rotator cuff injuries
3,4

  

Pain in rotator cuff injuries is most common 

symptom, it may be aggravated by overhead 

activities or a forward-flexed position which is 

associated with weakness and limitation of motion 

presented with clicking, catching, stiffness, and 

crepitus.
5,6 

The severity of injury determine the 

treatment option, as Complete full thickness tears 

require surgery followed by rehabilitation and minor 

breadth tears can be preserved with physical 

therapy
7,8

 

According to recent suggestion the neuromatrix 

model codes pain characters allowing for mental, 

passionate, and sensory dimensions. So it offers 

specific rehab strategy that addresses all these 

dimensions. 
9
  

Graded motor imagery (GMI) it is very good method 

in pain management that organizes cortical 

activation and gradually decreases cortical 

disinhibition to prevent from acute pain to chronic 

pain.
10 

Graded motor imagery process from 

innovation of improved sensory cortex organization 

to targeted sensory discrimination exercise for 

clinical benefit has been frequent in complex 

regional pain syndrome (CRPS). Without eliciting the 

protective response of pain graded motor imagery 

slowly involve cortical motor networks. excessively 

complex nociception system and the interrupted 

cortical mechanisms is only provided by graded 

motor imagery. 
11,12 

Graded motor imager (GMI) uses have 3 sequential 

stages for application. left & right judgment which 

activates premotor cortex without activating primary 

motor areas is the first stage of graded motor 
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imagery. Fictional movements which trigger motor 

cortical parts similar to those activated in actual 

accomplishment of movement is the second stage of 

graded motor imagery. Mirror therapy triggers not 

only motor cortex but also provides a strong visual 

input to the cortex in the third or final stage of 

graded motor imagery, though activation for each 

stage of GMI have been supported by brain imaging 

in healthy subjects.
12,13,14.

 It has been shown that 

treatment methods like visualization approach 

reduces pain at early stage and motor imagery with 

proprioception and visualization takes part the same 

neural mechanisms.
15,16 

Positive effects of motor imagery technique on 

motor effects and learning in athletes, healthy 

people as well as people with neurological 

conditions have many evidences (e.g., stroke, spinal 

cord injury, Parkinson disease) has been published. 

But evidence for effective treatment of rotator cuff 

retraining and rehabilitation with graded motor 

imagery is limited. Graded motor imagery is the 

psychological representation of attention doing 

movement of a part of body, without actually 

moving that part. Because of this, it was intended to 

conclude the effects of graded motor imagery (GMI) 

on pain and disability in rotator cuff injuries. 

 

METERIAL & METHODS  

A Randomized Control Trial conducted at national 

institute of rehabilitation medicine (NIRM) after the 

approval from the executive director. A total n=40 

subjects were recruited through non probability 

convenient sampling technique and allocated 

randomly in the Conventional physical therapy (CPT) 

(n=20) and the graded motor imagery (GMI) group 

(n=20) through lottery method. (Figure 1) The 

duration of the study was 1 year from June 2016 – 

June 2017. Patients with age range 25-50 years 

having history of trauma with positive impingement 

sign were included and patient with diabetes were 

excluded from the study.  

The conventional PT group received total 8 sessions 

(twice a week for four weeks). Dry Heating pack 

applied on the shoulder at the start of treatment in 

side lying position for 15 mins as tolerable. After that 

Interferential Current Therapy was applied for 10 

minutes with 90-130 MHZ frequency. At the end of 

session therapeutic exercises were incorporated for 

shoulder joint. Those are passive & active shoulder 

flexion extension, abduction, adduction and 

circumduction with and without Thera band. Each 

exercise was repeated 10-15 times for 3sets. These 

exercises were also part of home exercise plan in 

both groups.  

The GMI Group was briefed doing three sessions for 

left and right discrimination in first week. In the left 

right discrimination step patient sound and painful 

shoulders were used. The shoulder images were 

displayed using multimedia on a power point 

presentation.  The next week three sessions for 

explicit motor imagery was conducted in a relaxing 

environment and maintained temperature. The 

patients were instructed to calm down, lay on their 

couch close their eyes, inhale and exhale air deeply 

and focus on the words from physiotherapist. 

Physiotherapist made the GMI Group Increase their 

motor imagery experience with warmth, breezes, 

textures, smells, sounds, the weight of patients own 

limb, the space around them, the touch of their 

clothes, their environment was according to their 

occupations and routine life style. A total six mirror 

therapy was conducted for last two weeks. For 

treatment purposes physiotherapist chose to use a 

shoulder as the subject inside the box using a larger 

mirror box. The patients were made sit comfortably 

with the involved shoulder in the box, keeping it 

hidden from view. Depending on the pain and 

disability state, the on an appropriate activities were 

performed by the therapist doing same movements 

sitting opposite to the patient guiding verbally and 

with actions.  After the patient conquered the 

movement the next progression to a more 

challenging movement was done by the 

patient. Overall, all the patients had to repeat 

movements under therapist’s guidance which she 

accordingly graded from easy to more difficult. 

Therapist than enriched the movements with 

different contexts. 

The data was collected through General statistical 

demographic questionnaire included age, gender, 

ADLs, Diabetes, hypertension etc. Ongoing shoulder 

pain and disability were measured in an outpatient 
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setting through Shoulder pain and disability index 

(SPADI). After second week and fourth week Data 

was compared at standard. 

The data was not normally distributed at standard 

presented through Shapiro–Wilk test, that’s why non 

parametric tests were applied. The results were 

presented as frequency, percentages, mean±SD, 

median (IQR), correlation coefficients and p-values. 

Different tests were used so that Mann Whitney U-

test was used for between-group comparison and 

Friedman Test and Wilcoxon Signed-Rank Test with 

post hoc analysis was used for within-group changes. 

Significance level was set at a p-value<0.05. SPSS 21 

was used to analyze the data. 

Figure 1: CONSORT diagram  
 

RESULTS 

The mean age of participants was 38.67±7.437 years. 

A total of n=26 males and n=14 female participated 

in the study. The distribution of different physical 

activity life styles in current patients, n=18(45%) 

patients had low physical activity, 8 (20%) had 

moderate while 14(35%) patients had high physical 

activity. A total of n=9(22%) participants were having 

a desk job, 18(45%) having a field job and 13(33%) 

having a job involving heavy physical activity. While 

there were 8(20%) patients belong to the 25-30 

years’ age group, 5(12%) patients belonging to the 

30-35 years’ age group, 8(20%) patients from the 35-

40 years’ category, and 11 (28%) patients from the 

40-45 years’ category and 8(20%) patients from the 

45-50 years’ category. 

Within-group changes showed that both group 

improved significantly (p≤0.05) from 0-4
th

 week 

regarding total shoulder pain and disability score. 

The detail of within-group changes in respect of 

individual items in both can be seen in table 1. While 

comparing the both groups, significant improvement 

was found in severity of pain of GMI group as 

compare to conventional group. {3(2) ver. 4(3), 

p=0.020}. Pain when lying on involved side {6(1.75) 

ver. 4(2), p=0.012} and difficulty in pulling over 

undershirt {6(2.50) ver. 4(2.75), p<0<0.0011} also 

significantly improved in GMI group as compare to 

conventional PT last two weeks. The difficulty while 

placing an object on high shelf significantly reduced 

in GMI group as compare to conventional group in 

initial two weeks {6(1.75) ver. 4(2), p=0.012}. the 

total score of SPADI also showed that GMI group 

significantly(p≤0.05) better score as compare to 
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conventional group in last two weeks. The table 2 shows detail of remaining items.  

Table 1: Within-group changes (SPADI) 
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Table 2: Between group Comparison (SPADI) 

 
 

DISCUSSION 

The purpose of this research study was to determine 

the effectiveness of graded motor imagery (GMI) in 

pain and disability after rotator cuff injury. The null 

hypothesis was rejected as graded motor imagery 



T Rehabili. J. Volume 02, Issue 02 2018 

 

80 

 

 

(GMI) group showed significant progress in pain and 

disability score on SPADI as compare to conservative 

treatment.  

Visual-motor imagery anticipated to improve motor 

behavior according to mental practice. Motor 

deficits can be rehabilitating by graded motor 

imagery in several neurological conditions. Balance 

in individuals with multiple sclerosis and elderly 

women can also be improved by graded motor 

imagery. In combination with actual practice, a 

motor deficit in patients of subacute stroke has been 

used to rehabilitate through mental practice. It has 

been reported by various studies that progress in 

strength, function and use of both upper and lower 

extremities.
17,18,19,34

. 

Motor imagery is associated with the specific 

activation of the neural circuits involved in the early 

stage of motor control it has been proved by 

research and large number of functional neuro 

imaging studies. The supplementary motor area, the 

primary motor cortex, the inferior parietal cortex, 

the basal ganglia, and the cerebellum included in 

neural circuits. Common neural mechanisms of 

imagery and motor preparation has strong support 

by physiological data.
20,21,22  

To reduce the cortical 

disruption after injury GMI was developed that 

directly targets the cortex. Focusing attention on the 

affected limb may cause decline of the limb and 

chronic pain may result in changes at level of cortex 

shown by different studies. Reports suggest that pain 

relief changes the activation of the related 

neuromotor networks. 
17,23

.  

The effectiveness of graded motor imagery on pain 

or function has been studied in several studies.
24,25,35

 

Effectiveness of the motor imagery trainings and the 

mirror therapy in patients with chronic complex 

regional pain syndrome (CRPS) was compered by 

Moseley GL and pain and edema was found reduced 

in motor imagery subjects.
24

 Moseley GL in his study 

done in 2004 reported that GMI resulted in decrease 

in Neuropathic pain (p<0.01) in patients of complex 

regional pain syndrome (CRPS) with replicated 

results in the cross over control group. The study 

concluded that there is cortical involvement in the 

development of CPRS and GMI is an effective 

modality for its treatment.
35

 These results can be 

compared to the results of current study where the 

mean SPADI score in GMI group was significantly 

reduced to 47(6.50) as compare to 53(7.50) in 

conventional group.  

The mirror therapy found to be effective for 

controlling pain in acute CRPS than in chronic pain
25

. 

During rest and activity graded motor imagery 

showed its effectiveness in reducing pain due to 

changes in cortex patients experiencing phantom 

limb pain sensory discrimination.
26

 Graded motor 

imagery provide gradual activation of the cortical 

networks during movement without eliciting 

pain.
27,28  

 At early stages after injury may contribute 

in pain control by non-stimulating primary cortex. 

Altered proprioception can be caused by 

immobilization period. Kinematic parameters and 

clinical symptoms from orthopedic conditions were 

shown improvement by mental and imagery 

exercises.
29,30

 Mental practice was effective in 

increasing the Range of motion measurement during 

the immobilization period by Frenkel et al.
31 

Neuroscience education tactile discrimination and 

limb laterality and graded motor imagery in patient 

with frozen shoulder and pain at rest, decreased 

functional status, and shoulder range was increased 

by Sawyer et al.
33 

More pain relief is contributing factor in increasing 

movement and pain level contribute to functional 

status proposed by Metha et al. Approached should 

target to precise the gap between motor output and 

sensory feedback suggested by cortical model of 

pathologic.
34

 These procedures lead to diminished 

pain with better recovery by cortical proprioceptive 

depiction.
32,33,34,35

 Muscle training is associated with 

morphological changes and neural adaptation 

required for strength gain. Greater activation in 

primary cortical areas along with more muscle unit 

activation result of neural adaptation.
36

 Some study 

contradicts any relationship between GMI
37

 and 

muscle strength, while other prove the efficacy of 

motor imagery on muscle strength.
38

  

Continuing and progressive nature of graded motor 

imagery is clinically important as suggested by a 

systemic review. Right and left discrimination which 

in the statistics provided drift towards pain increase 

rather than pain relief, only Motor imagery demands 
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attention as it gave no significant benefits. Graded 

motor imagery technique is very effective in 

encouraging in complex regional pain syndrome 

(CRPS) and phantom limb pain (PLP).
14

  

The results of current study can also be compared to 

the results described by Polli A et. al when they 

compared GMI with conventional rehabilitation in 

patients of stroke as compared to patients with 

rotator cuff injuries. Primary outcomes in their study 

were Wolf Motor Function Test (WMFT) and Fugl-

Meyer Assessment (FMA) as compared to (SPADI) 

score. With 14 patients in each group were included 

out of 28 patients in research study. Graded motor 

imagery group having 10 patients and control group 

having 4 patients reached the minimal clinically 

important difference in that study while the mean 

improvement was significantly more in GMI group as 

compared to the conventional group with the mean 

difference in WMFT being 0.72 in GMI group and 

0.21 in the conventional group (p<0.001), and the 

mean difference in the pain section of the FMA being 

10.3 in GMI group and 2.7 in the conventional group 

(p=0<0.0016). While in current study patients who 

underwent GMI did improve significantly more than 

conventional group after 4 weeks of therapy 

(p<0.001).
39

 

The similar improvements in both GMI and 

conventional groups in current study can be 

compared to the results of S Johnson et.al in the UK, 

where they assessed the effectiveness of GMI in 2 

centers for patients of CPRS.
10

 There was 

improvement at one center while no in the second 

center.  The study conducted by Bahram Jam 

suggested use of Electromyography and 

Ultrasonography to measure the nerve activity in the 

region being treated and there was a significant 

improvement through conventional therapy and 

through GMI.
41

 Scores on SPADI improved with GMI 

than Conventional therapy.  There were patients 

which due to being conscious and lacking the ability 

to discriminate switching of body sides during 

treatment, could not understand and benefit from it 

as compared to patients who understood the 

therapy and cooperated more during sessions 
42,43

  

A female patient reported a strange feeling about 

having a delusion and unintentionally doing the 

lifting of effected arm during her sleep and semi-

conscious state while going into the sleep just like 

she was performing during exercise session. It may 

be due to unintentional nerve firing of same neurons 

which stimulate the muscle and nerves during the 

exercise sessions
44

 or it may be due to her concern 

towards her treatment, conscious alertness and 

dedication towards the therapy. All the three steps 

of the procedure including the right and left 

judgement, explicit motor imagery and mirror 

therapy were difficult to understood and adapted by 

the subjects. Those who opted willingly for the 

procedure were also not much confident and sure 

about it may be due to short duration of GMI. This 

study also has limitations of assessment sources, like 

electromyography or ultrasonography. 

 

CONCLUSION 

It was concluded that graded motor imagery (GMI) 

and conventional PT both are effective for 

management of pain and disability due to rotator 

cuff injuries. But GMI was found to be more effective 

than conventional PT. Graded motor Imagery is a 

novel technique which can be used alone or as an 

adjunct to standard physical therapy 
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