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Abstract: Background: Tennis elbow is often thought to develop from excessive stress on common extensor origin. McConnell Taping 

is a treatment technique, which protects the tissue from excess external force and provide pain relief that allows for improved 

performance during exercise. This study aims at investigating the effects of McConnell taping on pain during gripping and grip strength 

using a simple and cost effective Modified Sphygmomanometer Test (MST). Materials and methods: This study was done on sixty 

subjects with unilateral tennis elbow of age group 30- 64 years. Random allotment was done into either taping along with conventional 

physiotherapy or conventional physiotherapy alone groups. Both groups were assessed for pain intensity and grip strength at baseline 

and at the end of 4-week treatment. Results: Pre–post comparison showed reduced pain intensity and improved grip strength in both 

groups. However, this was not significant. Between-groups analysis showed significant reduction of pain in taping group 20.6 (95% CI = 

-26.95 to -14.36) than conventional physiotherapy alone group. Improvement of grip strength in taping group was 57.5 (95% CI = 31.23 

to 83.30) greater than in conventional physiotherapy group. Conclusion: McConnell taping provided better outcomes when administered 

along with conventional physiotherapy in short term when compared to conventional physiotherapy alone in tennis elbow patients. 
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1. Introduction 
 

Tennis elbow is a condition, in which the outer part of the 

elbow becomes sore and tender. The forearm extensor 

muscles and tendons become damaged from overuse and 

repetitive motions. Dr.F.Runge a German physician is 

usually certified for the first description of the condition in 

1873 [1, 2]. Pain around the lateral epicondyle is known by a 

variety of names which include but are not limited to lateral 

epicondyle periostitis, extensor carpi radialis brevis-

tendinosis, lateral epicondylagia[3]. The most commonly 

used names are Tennis elbow and lateral epicondylitis. The 

prevalence of tennis elbow in people within age group of 30-

64 is 1.3%. Women (36%) are seen to be more affected than 

men (24%).The common symptoms include pain and 

weakness during gripping [4]. The pain occurs at the outside 

of the elbow, which is the site of common extensor origin, 

which may sometimes radiate to forearm and dorsum of the 

wrist. In particulartennis elbowmostly affects those in 

professions that require repetitive, forceful, heavy manual 

tasks, non-neutral wrist positions (like twisting), and 

repetitive gripping [5].The treatment of tennis elbow aims 

atreducing pain, increasing strength andimproving the 

quality of life of the patient,while minimizing the possible 

side effects of treatment.Common conservative treatments 

for tennis elbow include cross friction massage, electrical 

and thermal modalities, bracing, and therapeutic exercise [6-

8]. McConnell has proposed the tape application for tennis 

elbow as a means of alleviating pain,improving muscle 

function, and restoringfunctional movement patterns. In 

clinical scenario for treatment of musculoskeletal conditions, 

taping techniques are useful to minimize theaggravation of 

symptoms during theperformance of therapeutic exercise 

program and gripping activities [9].The measurement of grip 

strength is usually done using a dynamometer, which is 

accurate, valid, reliable, and sensitive.  However, its relative 

high cost has hindered its use in most clinical settings, 

including those in which there are insufficient financial 

resources. An interesting alternative for this is Modified 

Sphygmomanometer Test (MST) a device that is portable, 

easily obtained, and commonly acquired by healthcare 

professionals for the measurement of blood pressure. This is 

a quick and easy test, which follows procedures similar to 

those used with dynamometer [10, 11] 

 

The aim of the present work is tostudy effect of diamond 

taping technique along with conventional physiotherapy on 

pain and grip strength using modified sphygmomanometer 

test, which is a cost effective tool in individuals with tennis 

elbow. 

 

2. Materials and Methods 
 

The selection of the subjects was done with convenience 

sampling method utilizing eligibility criteria. The inclusion 

criteria were (1) pain over the lateral epicondyle (2) pain on 

grip strength testing (3) pain with any one of the following 

tests: resisted middle-finger extension, resisted wrist 

extension, or passive stretch of the wrist extensors (4) age 

between 30 and 64 years. The exclusion criteria were (1) 

allergies to adhesive tape,(2) six weeks prior steroid 

injection (3) any neurological abnormalities of upper limb 

(4) other  associated upper limb orthopaedic condition (5) 

refusal to participate in the study.  

 

Sixty participants who met the eligibility criteria were 

assigned randomly to either taping along with conventional 

physiotherapy group or conventional physiotherapy alone 

group.  All participants were informed about the purpose and 

proper explanation was given regarding the procedures used 
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in the study. Verbal and written consents were obtained. The 

diamond taping technique was applied in sitting position 

with the slightly flexed elbow [9]. Non elastic, adhesive tape 

was cut into four pieces of approximately 80 to 100 mm 

long and were applied on the skin distally to proximally in a 

diamond shape, while simultaneously applying a traction  

force on soft tissues towards the lateral epicondyle giving 

the bulging tissues a characteristic ‘‘orange peel’’ 

appearance (Fig 1).  

 

 
Figure 1 

 

Therapeutic exercise program included stretching followed 

by eccentric strengthening of the wrist extensors. Stretching 

was performed in the seated position with elbow extended, 

forearm pronated, and wrist flexed with ulnar deviation. This 

stretch position was held for duration of 30–45 seconds and 

was performed 3 times before and 3 times after the eccentric 

exercise portion of the treatment. There was a 30-second rest 

interval between each bouts of stretching. Eccentric 

strengthening exercise was performed in the seated position 

with full elbow extended, forearm pronated, and wrist 

extended. From this position, the patient slowly lowered 

wrist into flexion for a count of 30 and using the 

contralateral hand to return the wrist to extension. Patients 

were instructed to continue the exercise even when they 

experience mild discomfort and to stop the exercise if the 

pain worsens and becomes disabling. For whom the 

eccentric exercise could be performed without minor 

discomfort or pain, the load was increased using free 

weights based on the patients 10 RM (Repetition 

Maximum). Three sets of ten repetitions were performed 

during each treatment, with a one-minute rest interval 

between each set [12]. In taping along with conventional 

physiotherapy, group subjects were made to do exercises 

with application of tape. 

 

For all the participants pain during gripping and grip 

strength was measured using MST. Pain was evaluated by 

using Visual Analogue Scale (VAS) and grip strength using 

mercury reading of sphygmomanometer. For testing the cuff 

is folded into three equal parts and rolled up with the plaster 

The sphygmomanometer is inflated to 20mm Hg,and the 

valve closed to prevent leakage. Patient was then asked to 

compress the cuff while seated on a chair with the feet and 

trunk supported, shoulder adducted, elbow flexed at 90 

degrees, forearm in neutral position, wrist 0-30 degrees 

extension [11]These outcome were assessed at baseline 

before treatment and at 4 weeks duration at the end of 

treatment sessions. The data was analyzed using student’s 

unpaired t-test at 5% level to detect the significance of 

differences between the two groups. The data entry and 

statistical analysis was done utilizing MS-Excel and SPSS 

software. 

 

3. Results 
 

Baseline demographic and clinical characteristics of 

participants in both the groups were given in Table 1. Both 

the groups were homogenous at baseline.  
 

Between the groups, analysis showed reduction of pain 

during gripping and improvement in grip strength in both 

groups (Table 2). However, the reduction in pain during 

gripping of taping group was 20.6 (95% CI = -26.95 to -

14.36) greater than  

 
Table 1: Comparison of subjects’ characteristics at baseline 

by group 
Subject 

characteristics 

Taping along with 

conventional 

physiotherapy 

group 

Conventional 

physiotherapy alone 

group 

P 

value† 

AGE (Yrs)‡ 37.13 + 7.29 41.33 + 6.21 .10 

Gender (F/M) 17/13 18/12 .79 

VAS score(mm) ‡ 7.40 + 0.99 7.27 + 1.03 .72 

Grip strength (mm 

of Hg)‡ 

127.47 + 11.71 133.33 + 15.94 .26 

‡Values expressed as Mean + SD 

† The level of significance was set at p< 0.05 

 

conventional physiotherapy group. Improvement in grip 

strength in taping group was 57.5 (95% CI = 31.23 to 83.30) 

greater than conventional physiotherapy group. No adverse 

effects of treatment were reported. 

 

Table 2: Comparison of outcome values in both groups at Pre and Post Experimental Evaluations 
Outcome/Evaluation Taping along with conventional 

physiotherapy group 

Conventional 

physiotherapy alone group 

95% CI of 

difference 

pvalue† 

Grip strength (Pre) ‡ 127.47 + 11.71 133.33 + 15.94 -16.33 to 4.59 .26 

Grip strength (Post)‡ 226.40+44.25 169.13+21.56 31.23 to 83.30 0.0001 

VAS (Pre) ‡ 72.67 + 10.33 74.0 +  9.86 -8.88 to 6.22 .72 

VAS (Post) ‡ 32.67 + 13.06 53.33 + 11.25 -26.95 to -14.36 < 0.0001 

‡Values expressed as Mean + SD 

† The level of significance was set at p< 0.05                                 
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Figure 2                                                        Figure 3 

 

4. Discussion 
 

The results obtained in this study show that at the end of 

four weeks diamond taping when administered along with 

conventional physiotherapy has greater beneficial effect on 

reduction of pain and improvement in grip strength in tennis 

elbow subjects than who received conventional 

physiotherapy alone. Our results are consistent with those of 

a previous study, which demonstrated a significant increase 

in wrist extension strength immediately after diamond taping 

in tennis elbow patients [13] 

 

A possible clinical explanation of this finding is that the 

diamond tape facilitates the pain-free implementation of an 

exercise program for tennis elbow patients [14]. McConnell 

the originator of this mode of taping has speculated that the 

main mechanism of action of this treatment is to provide 

pain relief that allows for improved movement and function. 

One mechanism relates the benefit of taping to be a direct 

mechanical  effect on the muscles of the forearm by 

improving internal muscle mechanics and/or by protecting 

the damaged tissue from excess force  and, as a result, 

improving grip strength [15]. Another model of the 

mechanism of action for diamond taping in tennis elbow 

relates to its neurophysiologic effects on the nervous system, 

particularly the nociceptive system. In this 

neurophysiological model, the tape may exert an effect on 

grip strength by primarily altering pain perception, either 

locally at the elbow by inhibiting nociceptors, facilitating 

large afferent fiber input into the spinal cord and/or possibly 

by stimulating endogenous processes of pain inhibition.  

There are various limitations for this study, firstly the 

duration of the patients symptoms were not taken into 

consideration, so the effect of chronicity was not considered. 

Another factor of concern is that the grip strength was 

measured with a cost effective and easily available modified 

sphygmomanometer test whose reliability was not compared 

with that of the standard dynamometer in tennis elbow 

patients though its accuracy was tested in various other 

upper limb conditions. Therefore, studies looking at the 

reliability and validity of testing grip strength with modified 

sphygmomanometer test are required. To get better 

accuracy, studies should take chronicity as compulsory 

inclusion criteria for selection of subjects.   

 

5. Conclusion 
 

This study concluded that McConnell taping provided 

betterment in symptoms of tennis elbow subjects by 

improving internal muscle mechanics and/or by protecting 

the damaged tissue from excess force during exercise. 

Hence, it is suggested that McConnell taping may be used as 

an adjunct in management of tennis elbow patients for better 

outcomes. 

 

6. Conflict of interest 
 

None 

 

References 
 

[1] Adrian E.Flatt, MD, FRCS Tennis elbow. Proc 

(BaylUniv Med Cent). 2008 Oct; 21(4): 400–402. 

[2] Alan J. Thurston The Early History Of Tennis Elbow: 

1873 To The 1950s. Aust.N.Z.J.Surg.1998; 68:219-224. 

[3] Thomas De Smedt et al. Lateral epicondylitis in tennis: 

update on aetiology, biomechanics and treatment. Br J 

Sports Med. 2007 Nov; 41(11): 816–819. 

[4] James KH Luk et al. Lateral epicondylalgia: midlife 

crisis of a tendon. Hong Kong Med J. 2014; Volume 20: 

Number 2. 

[5] Van Rijn RM et al. Associations between work-related 

factors and specific disorders at the elbow: a systematic 

literature review. Rheumatology (Oxford). 2009; 

48:528-536. http://dx.doi.org/10.1093/ 

rheumatology/kep013. 

[6] Leventediz and mahmutalpayci. Electrotherapeutic 

interventions for tennis elbow or lateral epicondylitis: a 

brief review of the literature.Physics international 2012; 

3 (2): 44-49. 

[7] Bisset L, Paungmali A, Vicenzino B, Beller E. A 

systematic review and metaanalysis of clinical trials on 

Paper ID: ART20176179 1314 

www.ijsr.net
http://creativecommons.org/licenses/by/4.0/


International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391 

Volume 6 Issue 8, August 2017 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

physical interventions for lateral epicondylalgia. Br J 

Sports Med 2005; 39:411–422.  

[8] Jafarian FS, Demneh ES, Tyson SF. The immediate 

effect of orthotic management on grip strength of 

patients with lateral epicondylosis. J Orthop Sports 

PhysTher 2009; 39:484–489.  

[9] McConnell, J.: A novel approach to pain relief pre 

therapeutic exercise. J Sci Med Sport. 2000; 3(3): 325-

334.  

[10] Lucas A. C. Souza et al. Assessment of muscular 

strength with the modified sphygmomanometer test: 

what is the best method and source of outcome values? 

Braz J Phys Ther.2014; 18(2):191-200. 

[11] Julia C. Martins et al. Assessment of grip strength with 

the modified sphygmomanometer test: association 

between upper limb global strength and motor function. 

Braz J PhysTher. 2015.  http://dx.doi.org/10.1590/bjpt-

rbf.0118. 

[12] RajaduraiViswas et al. Comparison of Effectiveness of 

Supervised Exercise Program and Cyriax Physiotherapy 

in Patients with Tennis Elbow (Lateral Epicondylitis): A 

Randomized Clinical Trial. The Scientific World 

Journal. 2012; Article ID 939645, 8 pages, 

doi:10.1100/2012/939645. 

[13] Lilian Albert Zaky. Immediate Effect of Diamond 

Taping Technique in Treatment of Tennis Elbow. Bull. 

Fac. Ph. Th. Cairo Univ. 2013 Jan; Vol. 18: No. (1).  

[14] Vicenzino, B.: Lateral epicondylalgia: a 

musculoskeletal physiotherapy perspective. Manual 

Therapy. 2003; 8(2): 66-79. 

[15] Snyder-Mackler L, Epler M. Effect of standard and 

Aircast tennis elbow bands on integrated 

electromyography of forearm extensor musculature 

proximal to the bands. Am J Sports Med. 1989; 

17(2):278–281. 

Paper ID: ART20176179 1315 

www.ijsr.net
http://creativecommons.org/licenses/by/4.0/



