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ABSTRACT

The main goal of this study was inventing a newrunsent for testing the hand grip strength, amopgrsclimbers
and determining it's correlation coefficient withem sport climber’'s ability.32sport climbers wererjiaEpate
voluntarily in this study with the average age b6f68.5 years old with the ability of climbing infficulty grade of
5.10a to 5.13ab in Yosemite grade. The hand grgngth test was taken from all climbers in the samedition.
The hand grip strength was divided by body weigin the result was analyzed by Spear-man corogiati
coefficient method. It showed a high correlatiotwaen climbing ability and the amount of hand grigength, with
the coefficient 0f0.803.The reliability was alsdeiteine by analyzing correlation coefficient betweepretest and
post-test with a week interval and the coefficiwas 0.912. According to the lack of testing insteatwith high
correlation between normal hand grip dynamo-metang climbing ability; so this new instrument seemdbe
efficient enough as a new instrument for measutieghand grip strength among sport climbers.
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INTRODUCTION

In the race experienced by scientific and athliéids, it is the athletic fields which are so muaunger and do not
have the scholarly and scientific support enjoygdidng-established fields. Sometimes, even the luatdetic
methods do not meet the pertinent sport needs endresearches are required to be conducted to atlegting
them. Experts in athletics constantly test andsssteeir athletes in order to improve their perfances[1].

Strength is the one factor which determines athlpérformance and is searched for in various parthe body
including the fingers. When studying the fingergsgth, we usually consider the maximum force ndédirs flexors
in one repetition [2].

The origination of sport Climbing dates back to 09448 countries formed the International Fedemnatib Sport
Climbing on Jan.27, 2007 and ultimately the Intéomal Olympics Committee provisionally accreditéue
International Federation of Sport Climbing on D€¢.2007 to allow the pertinent athletes attendftiiere Olympic
competitions [3].
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Since sport climber needs to use a group of smafictes in his upper body to provide the strengtiuired to
support and lift his body mass, it is desirableHion to have an upper body which is both powerfid bow in mass.
Usually the force of the fingers is measured bygdogauge when the athlete’s fingers apply pressuorie gauge
which is kept by the fingers and lower part of themb.

Evidently precise and reliable measurement of thgefs force can be useful especially as far agt gimbing is

concerned. Although researches conducted in tlgarderevealed correlation between maximum streragith

climbing ability, the figures reported in regardhvprofessional sport climbers are not unusualghbr than figures
reported in regard with their coevals or personthefsame sex [4].

Moreover, researches revealed a difference in EMtBeoforearm muscle, according to dynamometry eéstport
climbers’ fingers [5].

Hence, it is assumed that common dynamometers guipreent imitating the bilateral pressure used in
dynamometers, are not reliable enough for spamikihg. It is hoped that production of a speciatrin®ment highly
similar to sport climbing conditions allows revewi of the difference between the strength of spbmbers’
fingers with that of ordinary people and be usedrasfficient instrument to run special tests is #thletic domain.
Gaining awareness about athletes’ different phy$atdors is the first step to design exercises asgks the success
ability of exercise programs. On the other hanéssisag such factors as the strength of fingerdljtédes finding
talents which itself leads to more athletic sucesss

The main reason underlying the production of thistrument was that no correlation was found betwiben
findings achieved through testing the strength thilede’s fingers using the existing instruments ahd real

performance of sport climbers participating in thésearch. This results in inefficiency of taleindfng processes
and prevents efficient assessment of national spionbing team’s physical adequacy while in moreqgise levels,
it may result in incapable assessment of sportbaisi weaknesses.

MATERIALS AND METHODS

The preliminary stage of designing was to develgelematic model of the instrument. Next the imegnt was
designed by solid works software.

Generally, the structure or skeleton of the insgnmis designed in a way that the maximum weighthaf
instrument is focused at its center and it allomeshighest degree of stability. In general, thdetke can be divided
into three parts, the bottom part, the middle pad the upper part.

The bottom part is actually the base of the insanihand allows it to be placed on the ground almatit It allows
the stability of the instrument and other partsaagembled on this part.

The middle part functions as the heart of the umsent and includes the weighing system, laptop ,delgctric
keys, pneumatic and electric joints. It also cartiee upper part.

The upper part contains a part of weighing systechifis considered as a base on which the simuistiostalled.

In general, the weighing system and the simulatdel to it should be produced in a way to prevkatforce cause
any deformation in the skeleton or any displacemewtn a trivial one. For this purpose, the skeltraicture of

this part is highly resistant and all joints aredmaf metal. Due to the design, the sport climtherud be tested
while he is in a hanging position with his/her bb#mds. This is highly similar to the position esipeced by the
sport climber as he climbs.

The weighting System:

To weight, a load cell and a PLC were merged. Logtitransmits data to PLC in the form of electradtage and
the decoded data is transferred to computer threeghl gate. A customized software retrieves dathsaves it on
computer in the form of an excel file.

The statistical society of this research includedensport climbers and the statistical sample thetu32 male sport
climbers who participated voluntarily.
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All measurements were conducted inside the sponbahg hall. At first, the sport climbers were adke attend an
information session to be familiar with the testtinoel and to be told of the reasons and benefitsisfresearch. At
this session, their questions were answered andthft session they undersigned a letter of conmentded by the
company and got practically familiar with the tetiges and tools. Each test taker was weighedebingtrument
after 15 minutes of warming up. To weigh, the taker had all his required clothes and equipmentuiiie he was
hung from the biggest simulator holds. His weighshown by the instrument was reported to him whieas also
recorded in the form. Next each sport climber walsed to do the maximum finger force test three simvéh two-
minute intervals between each two test and usiagrtstrument and a certain clip. For this purpasspecial rope
linked at one end to the traction system, was laeckd the test taker’s harness. He had to grasplifrend moved
his feet upward slowly. Seeing the test taker’s fieeving upward, the tester immediately turnedtmndrder key of
the traction system and it was the time when tketeker was affected by the excess load. The wejgbystem
were functioning all the time and received, trarigedi and recorded data in the computer. Spearmaglaiion
coefficient was used to examine the correlationvbeh the data regarding sport climbers’ abilityclifnbing and
their fingers strength reported by sport climberd eanked after consulting with coaches. For catoohs, SPSS 18
software was used.

RESULTS AND DISCUSSION

The conducted study revealed a high degree of latime between sport climbers’ ability of climbirend the
strength of their fingers as shown by the new umsent and it had a coefficient 0f0.803 and thealglity level of
0.010 revealed the proper efficiency of the insgaimmfor running this test. Moreover, the correlatiwith
performance was considered as evidence of valiidlitlyis research.

On the other hand, the reliability of the instrumemas also tested. For this purpose, 30 test takers tested again
one week later. The said pre-test and post-test wealyzed through Pearson correlation coefficiéatistical test
and the coefficient was 0.912 which shows an aetdpteliability of the instrument.

CONCLUSION

The research findings revealed a high degree oélation between the strength of sport climbemsgérs with their
performance, however, these findings are not coitrlpatvith Kate and Bullen’s research conducted 893
However, this incompatibility is due to the prevdaesearchers’ using of ordinary dynamometers wisictot valid
as far as sport climbing is concerned.

Moreover this research has made use of fingeragttreo weight ratio which is compatible with Wagtisal 1993.
Making use of simulator in this research develoaembndition similar to the real sport climbing cdimh and the
findings were compatible with Shears’ research 2001

Spearman’s correlation coefficient statistical testealed a correlation of0.803 between fingersergjth and
performance of sport climbers and this is a sigaift correlation. On the other hand, level of digance defined
for the test was P<0.010 which conveys a high degfeaeliability, refer to correlation coefficiebetween a pre-
test and post-test with a week interval with theficient of 0.912 .The test findings conveyed ttiet instrument is
successful and capable of running fingers stretegthfor sport climbers.
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