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ABSTRACT

Carpal tunnel syndrome (CTS) is one of the most common peripheral nerve entrap-
ments that occurs due to compression or involvement of the median nerve in the carpal tunnel. This
study aims to investigate the effect of selected corrective exercises combined with massage on hand grip
strength, hand range of motion (ROM) and wrist pain in female karate players with CTS.
[VETEEE This is a quasi-experimental study with a pre-test/post-test design conducted on 30 female
karate players with CTS aged 25-45 years. They were assigned to two exercise (n=15) and control (n=15)
groups. In addition to the massage therapy, the exercise group performed stretching and strength exer-
cises for 8 weeks, two sessions per week. The control group only performed their routine training. Tinel’s
test, Phalen’s test and carpal compression test were used under the supervision of a neurologist to check
for carpal tunnel. Pain intensity was measured using the visual analog scale; the hand grip strength was
measured using a hand-held dynamometer and a universal goniometer was used to measure the hand
ROM in four movements of pronation, supination, abduction and adduction. The analysis of covariance
was used to analyze the data and the significance level was P<0.05.
(ST The combined program caused a significant decrease in pain intensity, an increase in grip
strength, and an increase in hand ROM in the exercise group compared to the control group (P<0.001).
[T The selected corrective exercises combined with massage therapy can reduce wrist pain in-
¢ tensity and increase hand grip strength and hand ROM in female karate players with CTS. The therapists
Received: 14 Jun 2023 © and sports trainers are recommended to use this combined program to improve the carpal tunnel of
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Extended Abstract
Introduction

arpal tunnel syndrome (CTS) is one of the

most common peripheral nerve entrap-

ments that occurs due to compression or

involvement of the median nerve in the

carpal tunnel. Karate is known as one of

the martial arts with a high risk of injury,
and there is a wide range of acute and chronic injuries
in karate athletes. In this sport, repetitive and gliding
movements of the shoulder girdle and upper limbs, such
as hand techniques, sparring, kicking and guarding, can
lead to carpal tunnel injuries. Also, direct blows, balanc-
ing and rotating maneuvers and consecutive mat punch-
ing are causes of injuries in karate, which affect the sports
performance and cause social, economic and psychologi-
cal complications in karate players. This study aims to
investigate the effect of selected corrective exercises and
massage on hand grip strength, range of motion (ROM),
and wrist pain in female karate players with CTS.

Materials and Methods

This is a quasi-experimental research with a pre-test/
post-test design. Participants were 30 female Karate
players in Tehran, Iran, suffering from CTS for at least
6 months. They were selected from Karate clubs based
on the entry and exit criteria and after confirmation by
a specialist. They were randomly placed in two groups
of exercise (n=15) and control (n=15). Inclusion criteria
were age 25-45 years, wrist functional disabilities, at least
2 years of activity in karate, having at least a black belt, no
activity in other sports fields, and not participating in oth-
er treatment methods. The exclusion criteria were a his-
tory of underlying diseases, a hereditary history, postural
abnormalities in the hand, elbow, or shoulder; history of
any injury in the neck, shoulder, or hand; history of phys-
iotherapy, surgery, rehabilitation, or chiropractic care; and
the occurrence of any injury during the study.

In addition to receiving massage, the exercise group
performed stretching and strength exercises under the su-
pervision of a corrective exercise specialist for 8 weeks,
two sessions per week. The control group performed their
routine training only under supervision and did not per-
form any other exercises.

Tinel’s test, Phalen’s test and carpal compression test
were used under the supervision of a neurologist to check
for carpal tunnel. Pain intensity was measured using the
visual analog scale, the hand grip strength was measured
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using a hand-held dynamometer, and a universal goniom-
eter was used to measure the hand ROM in four move-
ments of pronation, supination, abduction, and adduction.
To analyze the data, the analysis of covariance (ANCO-
VA) was used, and the significance level was P<0.05.

Results

The results in Table 1 showed that the corrective exercis-
es combined with massage caused a significant decrease
in wrist pain intensity, an increase in hand grip strength,
and an increase in ROM in the exercise group compared
to the control group (P<0.001).

Conclusion

According to the findings of this study, stretching and
strength exercises combined with massage can reduce
wrist pain intensity and increase hand grip strength and
hand ROM in female karate players with CTS. This com-
bined exercise program, as an easy, 3 low-cost, and non-
invasive method, can be used as an effective treatment
program to advance the goals of improving the symptoms
of female karate players suffering from CTS in clubs and
clinics. Therefore, therapists and sports trainers are rec-
ommended to use this combined program to improve the
carpal tunnel of female karate players.
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Table 1. Results of ANCOVA to compare the post-test scores between the groups
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Variables Phase Group Mean F df P Eta Squared

Post-test Control 12.08

Hand grip strength 339.63 1 0.001 0.92
Post-test Exercise 28.01
Post-test Control 9.41

Wrist pain intensity 2643.76 1 0.001 0.99
Post-test Exercise 0.64
Post-test Control 80.71

Pronation ROM 75.76 1 0.001 0.73
Post-test Exercise 90.15
Post-test Control 83.34

Supination ROM 40.90 1 0.001 0.60
Post-test Exercise 89.92
Post-test Control 11.01

Abduction ROM 132.67 1 0.001 0.83
Post-test Exercise 15.38
Post-test Control 42.11

Abduction ROM 123.30 1 0.001 0.82
Post-test Exercise 52.63
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