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Abstract 

The purpose of the study was to compare the effect of eccentric wrist extensor exercise and triceps strengthening on pain and 

functional disability in patients with chronic lateral epicondylitis by the end of 6 weeks. 30 participants (including both male 

and female subjects) ranging from 30-50 years of age, they were selected on the basis of inclusion and exclusion criteria and 

were divided into 2 groups by simple random sampling method. The subjects were evaluated before and after 6 week 

Statistical analysis of the data was done using paired t test within group and unpaired t test between groups, there was 

statistical difference within pre and post analysis of eccentric wrist extensor exercise on pain and functional disability (p value 

<0.0001) and pre and post analysis of triceps strengthening exercises on pain (p value <0.003) functional disability (p value 

<0.005), when comparison was done between the groups eccentric wrist extensor exercise was statistically more effective in 

reducing pain and functional disability on NPRS and PRTEE as compared to triceps strengthening. 
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1. Introduction 

Lateral Epicondylitis (Le) Or “Tennis Elbow” was first 

described by Runge in 1873 [1]. Tennis elbow, or lateral 

epicondylitis, is a common condition that is characterized by 

pain at the lateral epicondyle, aggravated by resisted muscle 

contraction of the extensor carpi radialis brevis [2, 3]. It is an 

injury at the insertion of the extensor carpi radialis brevis 

and the extensor digitorum. It is characterized by pain at the 

external aspect of the elbow exacerbated during extension of 

the elbow with the wrist in flexion or during resisted 

extension of the wrist with the elbow in extension [1]. 

Resisted wrist extension and radial deviation preferably with 

the elbow fully extended will usually cause pain located in 

the proximal extensor muscle mass. Also, if the fingers are 

held in flexion and wrist extension resisted, pain may still 

occur at the elbow [4]. A further clinical test involves 

stretching the extensor muscles by a full passive wrist 

flexion with elbow extension and forced pronation [5]. 

Lateral epicondylitis, commonly referred to as tennis elbow, 

affects 1% to 3% of the population. It is thought to be an 

overuse injury, originating in the wrist extensor muscles, 

rather than an inflammatory problem [6]. The condition is 

most commonly associated with work-related activities such 

as cutting meat, plumbing, and working on cars, rather than 

with playing tennis. Lateral epicondylitis is pain over the 

bone on the outside of the elbow. The piece of bone that can 

be felt on the outside of the elbow is called the lateral 

epicondyle. When the tendons attached to this bone are 

overused, they can deteriorate and become painful [7].  

Lateral epicondylitis is commonly called tennis elbow, but it 

is not restricted to people who play tennis [8]. It occurs in 

people who do manual labor with their hands, such as 

roofers and carpenters. It should be noted that the term 

“tennis elbow” is inappropriate because tennis players 

represent only 5 to 10% of cases [9]. The term tendinitis is 

also inappropriate to describe the chronic presentation of 

this disease because no histological inflammatory reaction 

has been found in patients treated surgically for chronic LE. 

The term tendinosis should be utilized preferentially since it 

refers to degenerative tendinopathy (angiofibroblastic 

hyperplasia) as seen in this condition [10]. 

Researchers are finding that tennis elbow often occurs when 

a specific muscle in the forearm – the extensor carpi radialis 

brevis (ECRB) muscle – is damaged. The ECRB helps 

stabilize the wrist when the elbow is straight [11]. Repetitive 

stress weakens the ECRB muscle, causing microscopic tears 

in the muscle’s tendon at the point where it attaches to the 

outside of the elbow. These tears produce inflammation and 

pain [12]. 

A patient affected by tennis elbow will complain of pain 

around the lateral elbow, radiating toward the extensor 

region [13, 14]. Pain of sudden or gradual onset, is localized to 

the outer aspect of the elbow. It is aggravated by gripping 

and heavy use of the arm. At times simple tasts such as 

carring a shopping bag result in pain. Tenderness is 

typically localized to the tendinous origin of the extensor 

carpi radialis brevis at the lateral humeral epicondyle [15]. 

The pain ranges from an occasional throbbing to severe 

agony although passive movements are generally pained 

free [16]. 

The treatment of tennis elbow aims at reducing pain, 

increasing strength and improving the quality of life of the 

patient, while minimising the possible side effects of 

treatment [17]. A variety of specific treatment strategies have 

been described over the years, including bracing [18], 

corticosteroid injections [19], topical nitric oxide patch [20], 

repetitive low-energy shockwave treatment [21], surgery [22], 

and isolated eccentric training [23]. Additionally, standard 
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physical therapy includes wrist extensor stretching, isotonic 

wrist extensor strengthening, ultrasound, cross-friction 

massage, heat and ice [24].  

Isolated eccentric strength training has been shown to be 

effective for treating Achilles [25, 26], patella [27] and shoulder 

tendonopathies [28]. A common factor in the eccentric 

exercise programs utilized in these studies was that the 

exercises could be performed at home without the need for 

expensive equipment or regular physical therapy visits. 

Recently, isolated eccentric training was also shown to be 

effective in treating chronic lateral epicondylitis [23]. The 

eccentric exercise program used in this study proved to be 

an effective method of treating chronic lateral epicondylitis 
[29]. 

Based on evidence of weakness in elbow extensors, we 

recommend strengthening of triceps play important role in 

rehabilitation of LE, in conjuction with conventional 

therapy. The result of the study confirm that triceps 

strengthening increases the strength of weak elbow 

extensors (triceps) which found to be significantly weak in 

individuals with lateral epicondylitis. The triceps 

strengthening exercise regime not only helped the condition 

in terms of pain relief, but also strengthening the weakned 

muscles of elbow. This approach not only reduced pain but 

also improved upper limb function and ability to work with 

affected arm in the subjects. Strengthening of triceps 

decreases the pain by increasing lean muscle mass and 

increased use of the affected arm. In view, of result obtained 

triceps strengthening along with conventional therapy 

should be the approach for individuals with lateral 

epicondylitis for 100% rehabilitation [30]. 

 

2. Methodology 

a) Purpose 

The purpose of the study was to compare the effect of 

eccentric wrist extensor exercise and triceps strengthening 

on pain and functional disability in patients with chronic 

lateral epicondylitis.  

 

b) Selection of the subjects 

30 subjects (including both males and females) ranging 

from 30 to 50 years having chronic lateral epicondylitis with 

a positive mills test were included, the subjects were 

selected by simple random sampling method from in and 

around Pune city. 

 

c) Procedure 

Subjects were divided into two groups, Group A received 

eccentric wrist extensor exercise and Group B received 

triceps strengthening exercise. The duration varied from 20 

to 30 minutes for both the training techniques. 

 

Exercise protocol for both the groups are as following 

 
Table 1 

 

Group A Group B 

1. Ultrasound (Pulsed mode /1:1 /3MHz /0.8wats cm2 for 2 

minutes). 

1. Ultrasound (Pulsed mode /1:1 /3MHz /0.8wats cm2 for 2 

minutes). 

2. Static Stretching for wrist extensors. (hold 30-45sec/rest 30 

sec/ 3 sets before and after exercise). 

2. Static Stretching for wrist extensors. (hold 30-4 5sec/rest 30 

sec/ 3 sets before and after exercise). 

3. Eccentric wrist extension with flexbar. (3 sets of 15 

repetitions each/30 sec rest period between each set/3 days per 

week for 4 weeks). 

3. Triceps strengthening exercises. Triceps curls.(6 sets of 6 

repetitions each/ 2 minutes rest period between each set/2 days 

per week for 6 weeks). 

 

d) Findings 

1. Inter-group numerical pain rating scale comparison 

For group A: Eccentric wrist extensor exercise  

 

 
 

Graph 1 

 

Table 1 
 

 Pre Post 

Mean 4 2.4 

STD 1.397 1.296 

P VALUE <0.0001  

T VALUE 5.602  

Extremely significant p-value <0.0001 

This shows treatment given in GROUP A is effective in 

reducing pain in patients with chronic lateral epicondylitis. 

For Group B: Triceps Strengthening  

 

 
 

Graph 2 

 
Table 2 

 

 Pre Post 

mean 4.13 2.93 

STD 0.7432 1.223 

P value 0.003  

T Value 3.674  

Significant p value – 0.003 
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This shows treatment given in group B is effective in 

reducing pain in patients with chronic lateral epicondylitis. 

 

2. Inter-Group Patient Rated Tennis Elbow Evaluation 

Questionnaire Comparison 

For Group A: Eccentric wrist extensor exercise. 

 

 
 

Graph 3 

 

Table 3 
 

 PRE POST 

MEAN 62.2 34 

STD 10.3 12.28 

P Value <0.0001  

T Value 11.195  

Extremely significant p-value <0.0001 

 

This shows treatment given in GROUP A is effective in 

reducing functional disability in patients with chronic lateral 

epicondylitis. 

For group B: Triceps strengthening 

 

 
 

Fig 4 

 
Table 4 

 

 Pre Post 

Mean 64.3 50.4 

STD 9.58 15.12 

P Value 0.005  

T Value 3.015  

Significant p-value 0.005 

 

This shows treatment given in GROUP B is effective in 

reducing functional disability in patients with chronic lateral 

epicondylitis. 

3. Inter-group numerical pain rating scale comparison. 

 

 
 

Fig 5 
 

Table 5 
 

 PRE POST 

Mean 1.6 1.2 

STD 0.985 1.265 

P Value 0.342  

T Value 0.966  

 

P-Value 0.342 is statistically not significant 

BUT, when the mean value of both the groups are compared 

and graphs are made it shows that GROUP A is more 

effective in reducing NPRS score post treatment 

 

4. Inter-group patient rated tennis elbow evaluation 

comparison 

 

 
 

Fig 6 
 

Table 6 
 

 PRE Post 

MEAN 28.3 13.93 

STD 9.756 8.852 

P Value <0.0001  

T Value 4.195  

Extremely significant p-value <0.0001 
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This shows treatment given in GROUP A is more effective 

in reducing PRTEE score post treatment. 

 

3. Result 

After the analysis of data we see that GROUP A (Eccentric 

wrist extensor exercise) shows statistically significant 

reduction in pain and functional disability on NPRS and 

Prtee as compared to Group B (Triceps strengthening). 

 

4. Discussion 

The present study was done to see the Effectiveness of 

Eccentric wrist extensor exercise versus Triceps 

strengthening in patients with Chronic lateral epicondylitis. 

In this study total 30 patients of age between 30-50 years 

were included and divided into two groups with 15 patients 

in each group. Patients were divided using simple random 

sampling method. Post treatment pain and functional 

disability were assessed using Numerical pain rating scale 

(NPRS) and Patient rated tennis elbow evaluation 

questionnaire (PRTEE). 

When pre and post analysis was done within Group A, we 

found that Eccentric wrist extensor exercise were effective 

in reducing pain and functional disability in patients with 

Chronic lateral epicondylitis. It showed significant statistical 

improvement in patients since Eccentric training results in 

tendon strengthening by stimulating mechano-receptors in 

tenocytes to produce collagen which improves collagen 

alignment of the tendon and stimulate collagen cross-

linkage formation, which improves the tensile strength of 

the tendon, thus reduces pain and functional disability. 

Within Group B, when pre and post analysis was done, we 

found that triceps strengthening exercise were effective in 

reducing pain and functional disability in patients with 

Chronic lateral epicondylitis. It showed significant statistical 

improvement in patients since triceps strengthening exercise 

results in increase in the strength of the elbow extensors by 

increasing the lean muscle mass and improving function of 

the elbow extensors, which act as fixators of the elbow joint 

thus improves stability of the joint, which increases the use 

of the affected arm. This approach not only reduced pain but 

also improved upper limb function and the ability to work 

with the affected arm in patients with Chronic lateral 

epicondylitis. (Meenakshi Vairagade et al, 2016) [30] 

When both the Groups are compared, we found that 

Eccentric wrist extensor exercise have been proven to be 

more effective as compared to the triceps strengthening 

exercise. It is claimed that Eccentric training results in 

tendon strengthening by stimulating mechano-receptors in 

tenocytes to produce collagen, which is probably the key 

cellular mechanism that determines recovery from tendon 

injuries. In addition, Eccentric training may induce a 

response that normalises the high concentratios of 

glycosaminoglycans, and also improve collagen alignment 

of the tendon and stimulate collagen cross-linkage 

formation, both of which improve tensile strength. Ohberg 

et al, believe that, during Eccentric training, the blood flow 

is stopped in the area of damage and this leads to 

neovascularisation, the formation of new blood vessels, 

which improves blood flow and helps in healing in the long 

term. Hence, this exercise program appears to reduce pain 

and improve function, reversing the pathology of lateral 

epicondylitis.(D Stasinopoulos et al, 2005) This mechanism 

of tendon strengthening occurring in Eccentric training is 

absent in Triceps strengthening exercise where only 

strengthening of the triceps muscle is focused on, to 

improve the stability of the elbow joint. 

Thus, the overall finding of this study suggest that 4 weeks 

of Eccentric wrist extensor exercise is more effective in 

reducing pain and functional disability in patients with 

Chronic lateral epicondylitis than treatment involving 

triceps strengthening exercise. 

 

5. Conclusion 

Eccentric wrist extensor exercise is more effective in 

reducing pain and functional disability in patients with 

Chronic lateral epicondylitis than triceps strengthening 

exercise. 
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