ABSTRACT

JURRENS, J. D. The effects of hang board exercise on grlp strength and
climbing performence in college age male indoor rock climbers. MS In Adult
Fliness/Cardiac Rehabllitation, December 1997, 67pp. (J. Steffen) '

- This study was designed to determine if training using a hang board could _
“Improve grip strength and climbing performance. The sample included 26 male
Ss (18-26 yr.). Subjects voluntarily enrolled in one of two 8 week indoor rock-
-climbing classes at the University of Wisconsin-La Crosse. The classes were
assigned as either the control (n = 11) or treatment group (n = 16). The groups
“were determined via coin toss. ‘Subjects completed grip strength and climbing
‘performance measurement tests before and after the instructional perjod.
Treatment subjects participated in a total of 12 tralning sessions overthe 8
weeks of instruction. Results of a two-way ANOVA with repeated measures
Indicated a significant (p < .05) pre/post by group Interaction. A ‘Tukey's post-hoc B
test was used to examine within group differances. The treatment group -
exhibited a significant (p < .05) increase of 5% in grip strength whereas the _
~ control group experienced a nonsignificant decline of 4%. Results of a two-way
ANOVA upon climbing performance data indicated a significant (p < .05) main
effect for climbing performance gain when both groups’ data were combined.




B THE EFFECTS OF HANG BOARD EXERCISE ON GRIP STRENGTH AND

CLIMBING PERFORMANCE IN COLLEGE AGE MALE

INDOOR ROCK CLIMBERS

~ ATHESIS PRESENTED
TO
THE GRADUATE FACULTY

UNIVERSITY OF WISCONSIN-LA CROSSE

~ IN PARTIAL FULFILLMENT
- OF THE REQUIREMENTS FOR THE

MASTER OF SCIENCE DEGREE

- BY
JAY D. JURRENS

 DECEMBER 1997




COLLEGE OF HEALTH F’HYSICAL EDUCATION AND FtEOREATION

UNIVERSITY OF WISCONblN LA CROSSE

THESlS FlNAL ORAL DEFENSE FOFlM

}.  Candidate: Jay D, Jurrens o

We recommend acceptance of thls thesls in partlal fultlllment of this candldates
.'requirements for the degree: -

‘Masters of Science in Adult Fitness / Cardiac Rehabilitation

The nldate has successfully completed the thesus final oral defense

/ 1,.. W)

 The '3’-' A C Chalrperson Signature

M

Thesls C ittee 'w Slgnature
. "_l'heslsomles Member ignature

B Thls thesls s approved by the College of Health Physical Educatlon, and
- -Ftecreation

Associate Dean. 0(‘ sge of Health S ~ Date
Physlcal Educatlon, and Recreation . o

J..n A —""" Oy
- De of Jraduate Studies - ~ Date |

P
-

-
] _
- -
-~ - .
-
= F
- -
F_ - .
C e )
- - . -T
ar e .
-I...-_ - )
. 1 - ’ - . .
- .l =
.- _ - Pl - .. -
-
- . , -
i o H‘m - = o . - - — . . "
F 'lltl-l .h.'-"‘llll ) ] "_‘_"r'l- bl P L o ¢ - i b T N~ o - . i Lot - - =F o - - g - - = - .. r—
| * "-1#_. = o n.-' P sl ] H 3 i - L 1y — — . - - . * ) i - LTl ~ L. .- ot - - W™ ~ - - h . a —
el e - . Lk = L T . v L) - sl - am . " : w - e Y - L roA r . \ -
=k - 5 k ! T " - L T - \ ¥ = = T, - - R - h "'-hf' ‘=_ = . ) , o ' - N ¥ . A oy -y P A -
. b o - i = C LA r— Fog ey =CH e Tl S I B e e e LA e T oy e 1 I el L . - - A lanl o Lt Mgyt il by e ; Lgh % i rhytam - :
T - " - - - " e / Sl T n’ . - o -l aAs a - FIC L [T : T ir_ Aty L T e N A g e - i L o SR, ———. - == d w e . - =
= Pl - - il .- 5 Lol § war iy e L 'l -, Y - [ Wy Rl T PR B - A, m - H iy - ., N - . . b | - . .
g v . ¥ —— —_ . 4 — . . Ao i ni] . gL -rTy - - 111 PR - et -cw  om - - ‘l-ll. T A - = N L it Sty T T o TR e L P r W T T E - - i et S ? - - Py ™ — W ey =
o . - . . K _ e i o, . ! " - - e - lm CF_ teTmiATa o- e g™ Sl ' e T - m T e L - _-l-.+ L= e - - i N - P e, STt Lol M ; [ i L
i i - —-—— - -2 il -y . F T — AT b ] L. . = - . . . e B . i i e ¥ . P P - - - P F R [R—— N - - Pl -l o W N -
- L 8 - A -mwat e — = At = L T e e Al e T m—am - "~ ey | A - A A e s L L = oL e /R - = A e Tt e, L A e R s - R " .
] . . . - - - MF- . - o T -reew et A ST ey T e R T L T Y :"l'-_"--'j:":.-"._ S . e o

- . "T'
] ol
b - . "




- ACKNOWLEDGEMENTS
| would Iike to thank many indlvlduals for their assistance with the wrltlng

' of th's thesis | would like to eXpress my desp appreclatlon to the membsrs of

' - my commlttss for oﬁerlng theirguldance and tlme Flrst, Dr Jeff Steﬁent my

' 'chalrperson. for his Kind and understandlng adwos that he provided often during

tha organizatlon of this thesls. Thanks go to the other commlttee membsrs Dr, '
John Porcarl and Dr. Abdulaziz Elfassl for their setﬂess commitmant to providlng
~ heip that could only be obtained by such professlonai role models. o
Addltlonal thanks go to my wtfe Paula, whose love and support enabled

.me to strtve for my educational and professi0hat dreams Her constant pride and

- fbelief in e fueled the w|||power. concentration, and desire needad for the

N | completron of thls proJeot.
] would also like to thank my family and friends who offered therr
' _encouragement and SUpport throughout my graduate program. All of these

tndlviduals were a key part to my success.




= P r .
-._l.:- R . . L w
T_# ] " . - i - . ol -
s ek i Ty - it
A Rem, Ia R e L%

- ol My

2 i " - o il - -
. Il 1 - L] - ™
:\" v - il A Tt e e - -
e A "ﬁ'. Y L r, -
I-l- - -
] -

L] . . .
. :
i et
.= ‘. '#-: _---_-I-.'-\:'_"

TABLE OF CONTENTS
1 S . S - PAGE'
AOKNOWLEDGEMENTS..;...i....‘......................,...,,...................,..,..*..1.,.....*.. 1
ST OF TABLES ..o vvvvsssssssscsinssensnsssssnssomssssessssossssnono - vi
L _ LIST OFAPPENDIOES...,.... S T O -
b cueren : .
. INTRODUOTION............'....'..'....

| Purpose of the Study*.........*.........

| Hyp0thesesiltlllll‘lllllll lllllllliili.lllili.llili' lillllll.lli.lillll B NN NN NN NN

o PR "_‘.-.."'!‘_ -
.-.l.r‘q '{"- -

Dell_mltatlonSlnln"lunnu'nH_liiui.lininnii-lil.l.t.u-u”lliﬂnn'r-'-n;ﬁniulunll -

wldl
* .-".-t!,
] .
i-r 1
(3
b
"
) )
I1r|
gy
Md T
F
Jd I
I
J.'-'
: '
i
] L]
- 1
"y .
‘ 1]
pl N
t 1
*
.
)
o
A |
1
;
i; .
L
I||I"
e
r"' 1;
.:.1

el -

leltations Iilil!il._l.l!lliIllt_lllilililiII'IIl;ll-liilil'lilltll‘Il.ll'lllIililllilili.lll-l#l.il'rl. | i

Eea s b

-
. A ke
- - r .
T, 'Y-"'_:IE-'
™ Ve g

_.
- - -

-

ASSUMPLIONS ...ovvviiiiiii e e
Deflnitlons of Terms......... P T PTOTERTIT
I REVIEW OF RELATED LITERATURE ...ooovvivvvvercrenisinereessonsssn
Introduction.....
Climblnq Trends
Indoor Climbilng Walls. .o,
Fitness Beneflts of Fiock CIimbing TT T T NI
Anthropometnc Proﬂles of F-'lock Cllmbers........ G

Strength and Fndurance in Hock Ohmbmg




CHAPTER S PAGE

Grlp Strength Measurement e e e 17
Aerobio Capaclty and Rock Cllmbing.. O O 1'8
Injurles Assoolated wlth Ftook Ctlmbing.. ST I PITT PP PP TPRTON 20
Motor Learning and Sklll Aoqulsltlon In Ftook Cllmbing.......r. . 24
Summary. e, 26
i, METHODS AND PROCEDURES.. it iviren e, 28
| Introduotlon...r....-... ) e e e e e 28
 SUBJECE SRIBCHON v vvvrsss oo 28
Instrumentation 29
Grlp Strength Measurement.... e 29
Climblng Performance Measurement. oo, 30
Exercise Protocol e, e 32
_Tralning Sequence 32
 Statistical Analysls......;....... TR ' e, 34 .
'l 1V, RESULTS AND DISCUSSION e e, 36
lntroduction TP PP PP PRTTIONNS 35
Characteristiosof Sub]ect Groups - 36
- Grip Strength Measurement Ftesults i ene 37
Girip Strength F’retest......,..- SR SEITITY s .' .37

__Gain Score Grlp Strength by Group by Trlal v, 38




Climblng Pe'rformanc'e Results......‘..,,..,,.,,,,,,_,,,,, . o
Gain Score Climbing Performance by Group by Trial,.............. 41
42
. un.u-n_ 45
e

tbetrbivadsrnins TR i iy | '
| !luunn-urnnnnunnn-uniuiunnliu"nu ' | 46
| . . C bl agqy

Conclusions
Recommendations..........o.co.oovvimi 5.

~ REFERENCES.........

. - .

APPENDICES

[

y AR

q
A
=

i

F
k
)

" L
. 1)

[ |

1] ‘ '

.

[ ]

.

I"-

|

.‘ ]

L | '

L]

LN

Lt

-
-.-

[
Ll
L
|‘

]

r
i,

I: i

- .
F ! [
Il'
1 _ll

‘ r

b
-

*

- .

.I

I, .

O, i

"

i TR
[
d.n

.I'
O |

*
¥

i

{ v!

L ]

A
Py
-

N, 1

!

‘.,.1:1

b
i I

L
.

L L

. 1

)

¥,

F ‘-..p

S

‘l: x
N

L]

+

‘I'
‘I

.'||1ll '

L

y b=

II‘

r 1

.l} -

A%
g

u_;
N
r i'*'

‘ 1]

i,
k"
FAg

-

—..1

s

&,

) L]

¥
i

XY

i
.

1 4
b |

1

g
i
+
.
.',;':‘_-
n_l."
D 4
I:'r

I.u .F
Ly
Va'y

] »

4 H

L

;o !
[

{

et

N
T

i'.l

[ 4N

i b’ aa
- d
] e

oy e e W 'Ll'-*
r L LW AT




LIST OF TABLES

TABLE - [ - PAGE

1. Characterlstios of Subject Groups ............

I N N T I N T T I T __ 36
Grip Strength (Kg) Results for the Control Group and

the TfGatmEﬂt Group'nn-unnuin-éilunu-

ltlII‘I‘IIl!l'lii_lIlilllilllili#l!llliilli’lli’il 37

~ T-Test Resullts for Control VS.'Tr'éa‘tment Groups' -
_F’r'e_te'st Grip Sthanhf~~---q'-'-- ' ' I 38

.nulni-_uuui-nnnin_u'uninuu1'-uiin'un-nu'uniuu

- - . L a— m,. S A - - v~ e S = ' P . - y

; . B - . . ; = b gy L g - W e b L - ; i
I Ty W L_:l.. i e A T 3 P e, Ty - L~ S ., . e, e Hlui ) L Pl - e T ot ey . .- - e - b o - -
i, el ray ] LS e g s ¥ - . Tem . ke . T, A L b - A - . . Pk ™ - -l V. - . R :
- - o . i e . : PV iy S - A - T - L . Tt e - T O o
4 . . . . B .. o -, alr ™ . I o - . LS L LT L L R b m- A

P, | i b W ) T gt By gl T - R N L RS, S L P g - -
; n .
%

- LI Y
L "-h—.

- ANOVA Summary Table of Gain Score Grip Strength
by Group by Trial for the Coritrol Group and the
Tfeatmenf GroUpnnun'unnu-ni- . |

- oy a _f.'m—_ﬁ.-r"-'r-—-r_l; . -, = - -- _ - - - - = - A, -r - -
ﬁ

lIl'l'Il»lFl’liilﬂilllllﬁii!llltllil.illlliiii lliiil'liiquill '

Glimbing Performance (Points) Results for the Control Group
and the Treatment Group ...,

XERRXRRRERE N I

T-Test esults for Control vs. Treatment Groups'
Pretest Climuing Performance................ -

l!liliill!lIIIIiliilliillillil#liilllllillliiilllii

T oy N o N

. - *m'*“-hmm:‘:p:-., T Ty e i E;.W"‘ﬂ:
- "H*J-H.'il
ol
-

ANOVA Summary Table of Gain Score Climbing
~erformance by Group by Trial for the Contro

_ GrOUp and the Treatment GfOUp L N NN R RN R AR I IR T T | 41 .'




LIST OF APPENDICES

e e e e - -
B P e e T T
e
& -

- B L -
. - " _— e -
T LR

S T - -
. T S IR SF- -
-

B. ParsonalHaa’Ithand Informa't'ion OUest\onnaire

-'."l!“lr - - ) .t By il .-‘ - e, - o T . r:
] . — R . Ty ) A - L] ;i‘!. T ..; " el B T —ar
e tot b el I 1_"-"._:1-.._..-._;'1_-'_‘. ve AT - e Y X Pt il 7 -l e %i‘ - "_]4 - . - T e T
- - y : - A _ . - - . . . - LI . - . I e . - - R -
.- e g e o . - - ro.- g - - . EEE . ¥ B e = -Lh - B
) ) . T - . - A Fra - e | e ', - - _I-
- - e ) L) — s = - L - = F = . . = - L - moa
- - . - - - - . 1 N -

‘?d- N

L

e
.__.

Iy
i e
" albe

O Hand Dynamometry Data Hecording Sheet.........

B I A=
K,

Cllmblng Performance Test Data Hecordlng Sheat*..‘...................

% o

L
— - -;- L
T -
s
- r = o : - -
R e . Mt A -| '-_ -_ e - - -

¥
- ] - -
- ok T
e l".___'h""_::-.-"

=
]

LT TR
- a 1 ",
- s
- - - . -..-ﬂ
- - _..-!- _
- IR IPR

_ Rock Ollmbing Verbal Contract*.......*.

S

J
-—— - [ = gt . l
., e
o S ey T T e e D NS
Y ' - -, o i -r
. -r - . . .
. - : Jam . ;
) . Do H . .. 3
% " . " L . )
. . <4 . -
;L . . . " T ‘ = L "

leferential -Tex™ Hang Board Description................i

-

Hang Board Training Protoco!..... .

J
.itl' 1
oo
oo
s
|
. o
£
‘I"ilr-
e
!
Lo
Rl
I
et
s
1) pl'
f' i'lf
b
2y
T'-I "
|'.i T
s L

Lo I S ]

_Dlﬂerentla!_-_-TazﬁtTM HangBoa'rd Diagram

. |
AT, e ek .
. - - T '
It ~ L -
= - _',]_'-'rr _ __.‘:;.Er ‘.'._.
I--rn: e




CHAPTER |

R lNTF—iODUOTlON

The sport of lndoor rock climbing has becoms an incrsaslngly popular aotlvrty -

praotlced world wide Sinoe rock cllmblng s “modernlzatlon” in the early 1960 S,

_ twhen kernmantis rOpss and chocks became common, it hao graduaily grown untii

j'lts recent explosion (Shlrer. 1990) AIthouoh rock climbing has chalisnged

gsnerations of msn and women. it was not until the ate 1980 S that the sport of

lndoor ollmblng started to become popular (Fesko 1992) For years, the general

| public did not flnd ths challengss of rock cllmbing appeaiing Only a small
' K communlty of free splrited lndlviduals knew that ciimbing was able to transcend
 meresport, ' -
An overall lmage change has acoompanisd the practical transformatlon
cllmblng has undergone (Gocklsy 1990) What used to be a hfestyie relegatsd to
' _ hippiss and “climblng bums”, has NOw become SO popular that mdivlduals and
families of al sooio-economic backgrounds are flocking to over an estlmated
N 1,000 to 1, 500 indoor climbing areas open to the public across Amarioa (Fesko.
1saa '
Today. seasoned rock climbsrs novices and even chlldren are cirmbing ths
o walls at gyms. hsalth oiubs unlversitles and olementary schools across ths

country (Fesko, 1992) People find oiimblng very gratlfylng bacause it ls a basic
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' human acttvity iike waiklng, running. and swlmmlng (Waldron 1993) Aithough |
apparsntiy simpiistic, rock oiimbing E underscored with physlcai and mental
-chaiienges requiring participants to establish heightenad self- -awareness,

concentratlon. and muscular conditioning In 1992 Wescott reported that rock

ciimbing may bs an eﬁactive efficiant and snjoyable means for improving

fnness

With such evldence public demand for training devices geared at enhancing N
ciimblng performance spawned the development of several produots on the
market today The "hang board” (also known as a "frnger board") s one such

' product designed to amprove finger, hand and forearm strength as well as

' "'improving hoid recognition. Throughout the ranks of new climbers hang board
produotion bareiy meets the pubiio demand (N Postma. personai communrcation

_ November 1996)

Hang boards. first mtroduced In Iate 1986 are rectangular wooden or

. molded -resin boards that are mountcd on a wall up high Iike a pull- Lip bar (Long,

' 1993) These boards feature uarious shapes on their surface wh|ch resemble a
_ number of possible handhoids one might experience on a ciimb (see Page 67).

, : Training wrth these devices reqmre a psrson to hang, SUpporting their body _
_weight with fully extended arms much like the posrtioning at the iowest point of a

'chln up repetrtlon The Drﬁerentiai Tex"" hang board ("Tex” is short for texture)

is a produot manufactured and marketsd by Nicros Ino. of St Paui Minnesota




o (Postma. 1997) Nicros Inc. enlisted the design holp of rock oiimber Eric HOrst,

'who has authored books on rack climbing training, and has worked with some of '

o the worlds most skliled professional ciimbera during their year round training

With the advent of cIrranng compstitions regular training and conditioning
f has bsooms essentiai for peak psrformanca (Haas & Meyers 1995)

Nonscientiiic sources have suggested that the use of a hang hoard | may be of
llvaiue as a part of a climber S comprshensive tralnrng program Iimbsrs who

N devote tlme to an overall condltronlng program before a climbing saason will find-

that they can extend themseivss to extreme physlcal Iimits i necessary (O Shsa.

1976) The desire for improvemant in climbing performance s not exclusrve to
'the ailte athiete but Includes the thousands of new paople each yaar turned onto

. tralning in the indoor environmont Lsss fit ciimbers are now joining thelr elite role
' modals focused on trarning and sseking new ways to be mare highiy skilled
olimbers Unfortunately, there IS oniy a small amount of scientlfic iltsrature '

available for the cllrnbing poouiatlon

Fiase'arch In the area of training for botter climbing performance is in its
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'trainlng protooois that thsy observe more accompllshsd ciimbsrs undsrtaklng A

' maior oonoern is that these protocols may not be appropnats for novice oiimbsrs

and may Iead to injury Furthsr ooncern is fostsred because none of the avariable

“hang board training protoools have been tested eXperImsntally Ftsssaroh on this

toplc will provide information as to whether or not a ssleotsd hang board training

i o protoooi wIII have an effect upon grip strength and performance among ths new

| ollmblng popuiation

Purpose of the Study

The purpose of thls study was to measure the effeots of an 8 week hang

. _board exsrolse program on grip strength and climbing periormanoe n college age

‘male indoor rock climbers.

. Hypothsse
~This study tested the foltowing nuil hypotheses

Thsre wnil ioe no slgnifioant changss In grrp strenqth as A resuit of
- parttolpating inan 8 week traming protoool on the Drffersntial Tex™ hang

_board._

2. thsre will be no slgnttlcant changes in cllmbing psriormanoe foliowing an 8

wsek tratnlng protoooi on the Diﬁsrential TexTM hang board




Delimutaﬂons '
Thls study had the followlnq dellmltatlons'
The subjsots were collegs aged students snrolled in two beglnning rook
" }ollmblng classes st ths Lniversity of Wlsoonsln La Crosss (UW- L) durlng the

| Sprmg semestsr. 1997

. . The sub}sots wers eppsrently healthy. oollege -age malss 18 to 26 old.

'Ths study was 8 wesks ln duration.
' Limitetions
~The poSslbIe Iimltstlons to this study were: '
 The sub]eots were enrolled In the Exerolse and Sport Solenoe (ESS) 100
116 or ESS 100 216 rock cllmbing clssses and thus were not randomly

.chossn.

2, B Some sub]sots msy have amusty sbout being tested on the lndoor rook
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Assumptions
In the conduct of this study it was assumed that:
The teaching plan and Instruction were the same for subjects in the
experlmental and contrel groups. _

The sub]euts adhered to the trainlng protocol and clld not engage in

addltional climblng o tralnlng anywhere else durlng the 8 week tralnlng
penod ' .
' The subjects dld not have any physlcal or psychologlcal limitations that
---would hlnder thelr partlclpatlon in the testlng or the training perlod
Subjects perfmmed the cllmblng pen‘ormance measurement process to the
~ best of their ability. '
. Definition of Terms

The follewlng,termswef'e used in this study.

, A§QE abbrevlation for the American Sport Cllmbers Federatlon (Darmi, 1992)

Aﬁl clal Al id - grabbing the lope or taklng tension on the rope to keep oneself
from falling (Darml 1992)

ﬂJgLr : person reaponslble for aecurlng the cllmbar by use of & rope (Long.

" Q_lmblng Peﬁg[m ance tha ability to climb to the hlghest pount possible on routes




Climbrng Route a partiouiar way up a given section of a cilmblng wall otten

o :-_deltneated by smrlarly colored hand holds (Long. 1998)
o 'Dlﬁerential Texture varying degree of coarseness on the surfaoe of some hang
| boards and hand holds (Hdrst 1994)
_E_aj - when a climber Ioo'ses u'pwardasoent secondary to letting go of the
climbing wall holds or surfoos (Darmi, 1992). . . .
__r_ip Strength - the maximal amount of grasping foroe one can generate wrth the
, hands (T rombiy. 1983) ' .
- ___i~;|__ H Id - artificlei rock iike formation that S bolted to the surfeoe of an indoor'{ .

. ciimblng wali used for grasping with one's hands or fset (Shirer, 1990).

: ,ij_aﬂgBo___am training device used in rock olimbing designed to improve flnger

hand, and forearm strength (‘ohlrer, 1990)
? Novios Climbsr a person that has hever rook climbed before or has iess than
Onhe year of cllmbing sxperienoe either Indoors of outdoors (Long, 1 993).
E '_p_ort Olimbl_r]g the oompetitive offshoot from tradltionai rook climbing where
' performsncs betwesn oilmbsrs s Judged by using a point system (Darmi 1992) -

: Tradltionai Ftook Ciimbing oiimbing using hands and faet, utiilzing a ropo and

N speotaiized equipment and tsohniques to proteot sgainst a fall in an outdoor

setting suoh as ciiffs and mountelns (Long, 1993)
: UiAA abbreviation for the Union internationale Das Assoclatlon DAIpinisme

the internatlonal governing body for olimblng oompetitions (Darml 1992)




CHAPTER Il
REVIEW OF RELATED LITERATURE
Introduction '

The purpose of this chapter s to revlew related tlterature pertaining to rcck
cllmblngI and the physlclcgtc/ccgnittve aspects of cllmblng DeSplte the sport's '
rapld growth Inpcpularity. research specific to climbing has falted to flourish at

- the same rate. There have been few sclentifically based studies, which provide
objective data that could be USed to govern the development of new research. .
. However, as rock climbtng s a sport where performance Is dependent upcn I
'many factors revlew wlthln these areas prcvldee usefut Inslght Thls chapter Is
pres_ented In three secttcns: a) research related to rock cllmblng, b) research

retated to physlclcgtc acpecte of rock cllmbtng. and c) research related to the |
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_ ccgnltlve aspect of rock cllmbing

_.I- - i ;-—u p—l-\..;.’l-h-- A e
ot T T
- R ol
e

The following toples ccncernlng rock climbing will be discussed: a) .
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- climbing trends, b) indoor climbing walls, and ¢} fitness benefits of rock
climblng. - - ' .
The fcltcwlng toplcs ccncernlng the physiclcglc aSpects of rock cllmbing
wili be dtscussed a) anthrcpcmetrlc prcfltes of rcck c!lmbers b) strength and
endurance in rock cllmblng. c) grtp etrength measurement d) aercbtc capacity -

. ~ and rock climbing, and 0) in]uriea associated with rock cltmblng.




The foilowrng topic concernrng the cognittve aspect of rock climbing wlli be

discussed a) motor Iearnlng and skrll acquisrtion in rock cllmbing

-  Climbing Trends

Today S rock clirnber is all togsther different than hls or het predecessors
Although the ovsrall goal of reaching the top of a climblng route lS the same, the
technlques.+ equipment and envlronmsnt have undergone scme substantlal

o changes cver the iast fow decades Dramatlc changes in the 1970 S were due in
large part to the innovative development of rock cllmbing technlques born in
Oalifornia s Yosemite Valley, which allowed the ascent of the Spectacular cliffs

there (LcngI 1993), iviuch of these changes occurred as creative Amerlcan |

cllmbers modlfisd and develcped new and better equipmsnt Durlng this time the

' _ worid S cllmblng communltv focused thelr attention upon the new methods belng

' developed ln Amerlca . . .

By 1980t many climbers wsre traveling the wcrld over to explore dlfferent

areas, and climbers from many countries now trainsd axclusively fcr climbing

~ The techniques and equipment were ccmmon to ail and a new gymnastic

. approach was applled tc the style of sscent particuiarly by the French (Lcng,
1994&) In additlon the 1980 8 saw an Increase particlpation n Spcrt climblng

' - competitions held outdoors-. Sport climblng usuallyrefers to anv ihdoor or

I outdoor climbing on bolt protectsd routes (Horst 1994) Sport climblng removes

mcst of the risk inherent in climblng. and aiiows the cilmber tc focus soiely on




' .technlcal dlfflculty (Long, 1994b) The world S most sknllsd cllmbsrsattended

thess competitions, hopsful of wrnnlng the substantlal cash prlzes Even greater

_ changes came about in 1987 when competltion moved indoors onto artlficlal
- walls cash prlzss grew largsr and the UIAA (Unlon lntsrnatlonals Des

Assoclatlons D'Alplnlsrns) lald plans for a World Oup and World Champlonshlp

(Darml 1992) Ths world s attsntlon was bscomlng more and more focused on

__ these lntrlgulng new athletes as they psrformsd thelr powsrful and gracsful ballet

| h on stagss of vsrtlcal wall

lndoor Oli mbing Wal
Ourrently, the 1990 s have seen an exponentlal growth In the partlclpatlon -
of rock cllmblng A major factor fusllng the Sport S the exploslon ln numbers of

_ altlflclal cllmblng walls and structurss (Shlrsr 1990) EXpsrlsnced cllmber and

author John Long (1993) supported this notlcn by statlng, I thsrs lsnt one near

II
)
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.'you there probably wlll be S00N" (b, 168) Now. lndlvlduals lntsrsstsd in rock

B climbing can go to any of ths thousands of facilltles located aoross the U.S..
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Thsse facllities house rndcor walls WIthln a controllsd lndoor envlronmsnt Ieavlng

concerns about the wsathsr temparaturs ot hlklng to far away locatlons by thc
- 'wayslds. ' .

Ocnstructlon of artlflclal walls varlss grsatly. ranging from plywood to

cemsnt and utlllzlng holds of wood rcck and molded epoxy/sand (Shlrsr' 1990) -

" The technology 8 stlll svolving, but at prsssnt most walls consi zt of molded




- frberglass of laminate panels which have a grainy texture for frlctron. and rcckllke

features which can be used as intermediate holds (Darmr 1992) rhesa

- structures range in size and height with no two walls appearing axactly ths same '

Whrls scme ars only vertrcal others are more sophlstlcated with inset pockets.

o _Sweepmg angles and cvsrhangs (Long. 1894¢).

Acknowledglng the upsurge In ths popularlty of Indoor cllmblng walls

health clubs and other training facllltlas. with less avallabla space, havs
: developed smaller devlcss used as cllmblng fltnsss tralnars. These devices
_ stand no more than 12 feet taII and look much like an oversized treadmilt with

) _the belt orlented vsrtlcally Thsy are nonmotcrlzsd wlth artlflctal hand and foot

N hclds bclted to the surface of the rotatlng apparatus. As a clrmber moves .
o upwards a rops attaohed tc the cllmbars harness releases a brsaklng systam
' allowlng for ascent Thls snables ths sxsrclser tc clrmb contlnucusly without
evsr bslng more than two fest above the floor (Wsscott l992) The growlng
- nhumber of lndccr walls and tralnlng devlcss rspressnts £ largs prssence In the

- growth of the rock cllmbing Industry Thalr smargence hallmar ks ths snthuslastlc

lntsrsst that thousands of paopls across the natlon are exprssslng today

" Ollmblng walls continue to show up in a host of locations lncludlng unlvsrsltles

schools, hsalth clubs and even quury ocean Ilners
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Fitness Benefits of Rock Ol mbing
in 1992, Wescott' cOndUCted research seeking to assess changes in
selected fitness parameters as a resuit of a rock olimbing tralnlng program All

climbing was periormed on a 12 foot high, revolving frtness trainer oalied a

o Treadwall This study utiiized 20 volunteers for a treatment groLrp as well as 11 .

for a oontrol group (mean age 36 years) Partiolpants In tha treatment group

o erformed two cilmbl
/1 P ng sessions per week for & period of 7 weeks Pre and

- posttestlng was oonduotad evaluatlng physlcai parameters that included

bodeelght percent fat fat walght lean weight, tiexibllrty, leg strength and arm

strength. anh exermse session performed conslsted of 15-20 minutes of
'oontlnunus rook ciimblng (Weacott 1992) At the end of the study. results
_ Indicatec! that the treatment group had experisnced slgnlflcant (Q < 05) positive
- changes in all maasured parameters. Control group data indlcated no such
- lmprovement except for 8 curlous slgnificant improvement In arm strength
‘Waescott t..onoluded that ths effects of the tralnlng pr otocol utlllzed In thls itudy

Were sigrrlflcant ln tarms ot the fitnesa lmprovements observed An addltionai

flndlng nnted n the resaarch was a reiatlveiy high heart rate response observed

during the climbing sesalons. This obsarvatlon led Wescott to pursue yet another

' _ 'etudy to Investigate the fitnasa benefits of rock cllmblng

. Agaln in 1992, Wescott gathared an addltionai ten men and women wlth a

mean age of 39 years. The subjeots perlormad the same exerolse protocoi as -
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B his previous study, but for a period of 8 weeks. Subjects' heart rate, blood

-

o - M

. - pressure, and percelved exertion were monitored for this second study. A

B submaximal cycle test was conducted to assess the subjects' pre- and
 posttesting predicted maximal oxygen consumption (Max VO,). Wescott stated
that the reSUIts of the submaxlmai cyCIe tests revealed statisticaily signiticant

\ . mprovemsnts in cardiovascular performance after 8 weeks of rock climbing
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} Based on the flndings of thess two studies, one may conclude that

_partlclpatlon In rock climhlng may have a slgnlticant Impact on oardiovascuiar | '

. o %
: _ﬁ
A g '--1".' N e

| {:endurance body composition fiexlbility, and muscular strength (Wescott 199?)

i
R L L

Anthropometric Protiles of Rock. Glimbers

N

"3 fﬁ-‘? e

Watts, Marttn and Durtschi (1993) comblnsd etforts in order to provids a |
descrlption of the sport specitic anthropometric profiies of elite maie and femate .
ccmpstitivs sport rock climbers. The study utilized 21 male and 18 female elite
'climbers whc were competltors at the international World Oup Sport Oiimbing
) (‘hampionshlp in 1989, SUbiscts were measured immedlateiy prior to

oompetition In the foliowing areas: age, years of ciimbing experience, hoight

' bcdy mass, height weight ratio sum of seven skintolds body tat tat free mass' '
“hand and arm volumas, average of right and left grip strengths. arip strength to
body mass ratlo (SMFI) and climblng abiiity detlnsd as the most difficult route -

. _ 'ctimbed on lead, For the purpose ct this revisw. only the |nformation as it appliss .

~to ths male subjects will be discussed.




Results lndlcated that the elite male cllmbers were qulte small in ststural

Watts st al (1993) described the olite cllmbsrs to have a similar bund to that cl a

 ong dlstance runner” (p. 116) Helght-_-wslght ratios were high indicating

ectcmorphy. and wera a’cccmpshled by markedly low estimated body fat

- psrcsntagss and sums of sklnfolds Ths sum of left and right hand grip strength

o was compared to pcpulatlcn psrcsntlle norms Results lndlcatsd that the

] '-I," - athletes scored between the 40“‘ and 50"‘ psrcentrle The numsrlc ratio of grip

o strsngth was dlvldsd by bcdy mass to ylsld SMR Tha results ranksd the sllte

- _cllmbers ln the 80"“ psrcentlle suggesting that SMR s more lmpcrtant than

abscluts grlp strsngth
'. In summary. Watts et al. (1993) ccncludsd that sllte male rock climbers

_ars sxtrsmsly lean lndlvldusls of small stature who pcsssss average to high gr:p

strsngth and have a htgh strsngth to bcdy mass ratlc. _ |

' ' Strsngth snd Endu rsnce in_Rock Cl;mb ng

‘itrsngth and sndurarrcs are lmpcrtarrt facets cf rock cllmblng

- pertcrmsncs. Musculsr strsngth ls deflned s ths msxlmum fcrcs a muscle

' 'grcup can gsnsratc, whersas musculsr srtdurancs refsrs to a slngla muscle cr

_muscls gchp's abllity to sustain high-lntenSity. repetitive, or static sx‘srclss

- (Wiimore & Costill, 1994). During a climb, one nesds only to expearience the

- burning forearms, weakening fingers, and tightening leg muscles to undurstand

the Important roles that strength and endurance play. Using strength and
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o . and determlnatlcn a cllmber can find success thl‘OUQh difficult physical
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| 3 challenges (Goddsrd & Neumann 1993) lmprovlng strength and endurancs can

e

lessen the difficulty cfthese challenges

In gsneral tratnlng rsglmens whlch aim to improve these two factors must '

o lncorporats a number of conaderatione Frequency. Intsnslty. duratlon. and

. L mods of tramrng govern the development of approprlate strength tralnlng
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' strength galns to oceut, . The Amerlcan Oollsgs of Sports Medicine's (ACSM s)

LT ey S T
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. ' '-_Guldslrnes for Exerclse Testmg and Prescrlptlon (1995), sstabllshss gsnsral

_'_],,"'. -

3 - recommsndatlons that are fundamsntal fOl' the deVebpment Of any Strength

trslnlng routlns The ACSM rsports that muscular strength and endursncs are

t
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. f_dsvslopsd DY the ovsrlozad prlncipls. by incrsaslng the reslstancs to movement or
| ) the frequsnoy or durstlon of actlvlty to lsvels above thoss normally exoerlsncsd
' Furthermore. the guldsllnes state. ‘the lntenslty of rsslstance tralnlng canbe

msnlpulatsd by varylng ths welght the number of repstltlons. the Isngth of the

. rest lntsrval between sxsrclses. or ths number of ssts of exercises complstsd"

{p. 173) The AOSM exprsssss that the malntenance or snhsncement of

muscular strength and endursncs snables an Indlvldusl to perform tasks with
loss physlologlcal stress, In rock cllmblng. such snhancsmsnts may rssult n

lmprovsmsnts In cllmblng psrformance As rock cllmbing s a unlqus actlvlty. 30




o to are the physlolog|c stresses It places upon the body Tralning must be geared

| such that adaptatrons occur wlthln the musole groups that are utrllzed most.
Speolfloltyof tralnlng addresses this need. -
. SpeCiflcityof trainlng requires that at least part of the training shoUld -

| lnvolve movements that closely mlmlc those nesdsd for the athlete S sport or
. sctlvlty. Including movemsnt patterns and spesd (Wllmore & Costlll 1998), In
- rock cllmblng| the closer an exercise Is to the actual cllmblng positlons the better .
_(Hdrst 1996) Tralnlng results are highly specmc to the type of tralnlng program
- ussd Wllmore and Costlll (1993) stated *'galnlng strength power. ol muscular
.' endurance slmply for the sake of belng stronger. being more powertul or

possesslng grsater musculsr endurancs s of relatlvely Ilttls lmportancs to

o athlstes unless It also results ln lmprovsments in thslr athletio psrformance" (p.

. 85) Thls holds true for rock cllmbersr thus requlrlng the adcptlon of a sport
speclflc tralnlng reglmen whrch targets those paramsters of cllmblng that will
' "hsve 8 posltlvs eftect Upcn cllmblng pertormance Goddard and Nuemann
'(1993) ldentlfled the aspscts of climbing whlch have an affect upon psrformance '
' -_'These Include: coordlnatlon flsxlblllty. technical skllls sxpsrlsnce knowledgs
fear, concentratlon. talsnt strength and sndurance.

' Goddard and Neumsnn (1993) statsd "Although performance repressnts
the comblned rssult of msny dlffsrsnt sbllltlss It I8 not the slmple sum of them.

-_ Performancewlll be dlmlnlshsd down'to the level of the wsskést of ths sbllltlss"_ .
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' (pt_ ) The 'weakest link" principal halps target that muscle group which may

|mprove olimbmg pen‘ormancs If strengthand endurance of that group is
. inoreased in novrce climbers this weakest link is most often found at the Ievel
"whers the hands meet the climbing surface Thus finger grip. and forearm
' strength s |mperatlve (Shirer 1990)
_C_-t_r_LoStrmgt_ilMe_as_uLemant
Spectal measurement procedures have been doveiopsd to asssss and
quantity grlp strength for the purposes of training. injury prevention. and .
_ rehabiiitation. Girip strength testmg s commonly used to evaluate ths mtegratad
performances of musoles by detarmining maximai grip force that can be .
prOduoed in one muscuisr contraction (N‘w‘uga,- 1975). The f_oroe of muscular
' contraction proJuced by the hand s measured with a hand held dynamomateu
' 'The grasp dynamomater msasures ths ...ttrength of grasp in pounds or kiiograms
| N Popular dynamometers Include ths Jamar and Lafayetts dynamometers. .
In 1981, The American Society of Hand Theraplsts (ASHT) suggastsd :
standardizad testing protocoi In which a subject [ seated with the shoulder
- adducted and neutraiiy rotated ths elbow fiexad at 90 degrsss and the forearm '
and wrist In nsutrai posttion (Fsss & Moran 1981) A modification of thls position
allows the sub]ect to rest his or har forearm on a table top f dosiredl ansurlng not
to rest the dynamomstsr on the tabiss surface (T rombiy. 1983) Grip strsngth I

evaluatsd by taking the mean of threa successive attempts (Chwen Yng, Jau-
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. sirte competitive sport rock climbers and measured therr grlp strength Watts et

al, (1993) reported that maximum hand grip strength was dete_rmined for both

. hands as the hrghest of three trials using a Lafayette hand grlp dynamometer. '
‘The means of nght and left maximaisccres were ussd to 'provide an average
hand grip score; . ' _

In 1985, Mathrowstz, Kashman. Volland Weber Dowe andFiogers
- conducted a comprehensrvs study almed at estabirshrng cirnroai norms for adults
_agad 20 to 75+ years on tests of hand strength A sample of 310 male and 828
. femals adults ages 20 to 94 ware tested using standardized positionrng and .
~ Instructions. Mathlowatz ot al. (1985) found that the highest grip SCOres occurred
in the 25 to 39 age groups Mathiowetz rsported that sub]eots 20-24 years, had
an average (mean of right and oft hand scores) arip strength of 1 12 7 pounds

ol B Subjoots 26-39 years scorod a mean of 115.6 pounds when tsstod Mathlowotz

ot al. recommended that to improve roiiabllity and vaiidity of testing, ressarohers

| f'shouid utiiize standardized positioning and ensure that the same test instrument

s used for prs and posttostinq

Aercblc capacity s defined as the maximal capacity for oxygen
consumptlon by the body during maximal exertion (Wllmore & Costill, 1994)

This 18 aiso known as aerobic powar. maximal oxyoen Uptake (VO,_, max),




?  maximal oxygen consumption, or cardiorespiratory endurance capaclty, Aerobic

activities inccrpcratsth'e use of large muscle grOUpsand are repetitive and

o Iccntlnucus cyer 20. 60 minutes. This type of actiwty typically Increases heart

rate, breathing frequency. and oxygen ccnsumpticn The heart and Iungs are the

' organ that maet the bodies needs during this type of actiwty

. The cardiovascular and ca_rdicpulmcnary systems represent two additional

. yarlables,which may affect ciimblngpertcrmance. These ’sddedfactcr‘s
acccmpanyccncurrent usculcskeietal and ccgnltive adaptaticns seccndary to
' --"ths stresses cf climbing Goddard and Neumann (1993) consider aercbic _
' capacit'ytc be a measure of “general‘endurance” (p. 126) Goddard and
Neumann suggest that because climbing dcas not raquire cyclic movements.
o generai endurance 5 not considered tc be a perfcrmance -limiting iactcr in .
. ciimbing Fnhancing general endurance (aercbic capacity) benefits a climber

' lndirectly by alding in fat lcss athletic reccyary, and stress (Horst, 1996)

in 1995 Biiiat Paileja. Charlaix. Fiizzardc and Janel ccnducted a study to

.estimate the ccntrlbuticn cf aercbic metabciism In relation to a climber s max:imal

aercbic pcwer The study utilized fcur students (mean age 22,2 ysars) each
‘having 3 years of ciimbing eXperience and typically practiced climbing 6 hours

.' i’psr week Baseline measurement of VO, max was determined directly by using
‘a treadmiil test and a puiiingtest. The expired gases _Werecciiectsd with

Douglas bags and Rudolph three-way valves. Climbing VO, was determined by
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direct measurement on an artlflolal lndoor olimblng wall by the same methods
The sub]eots were allowed to praottce on tho olrmblng wall routes in order to
mlnrmrze the cognrtlve and emotional aspsots whloh may modlfy heart rate
response. Billat et al, (1995) rsportsd that oxldatlve metabolrsm plays a .
seoondary role ln rook ollmbing slnce oxygen Uptakes only rspresented a small
traotlon of tha olimber S VO max Thslr study conoluded that the capaolty to

' rnalntaln a hlgh peroentage of maxrmal stre*“gth of enduranoe must be more

' approprlate n order to suc..ceed I competltlye rock cllmblnq

| _'n_lurl_’e__s_As’_molated,wlth Rock Ollmblng
thh ths Inoreass n rook ollrnblng S popularlty, there has beon a

' oonourrent rlse ln ths lnoldencs of assoolated lnjurres. This rlse is partly due to

Impr OVeth‘ltS in safety equlpmsnt and gear that has enabled cllmbers to pursus
_ routes, whroh ]ust a dsoade ago were consldeued lmposslble or too dangerous
Medloal ressarch in this area rnost often addresses severa overuse lnjurres ':
among ollmbers. Whethsr or not thess common Injuries will have any long-term .

| effeot upon degeneratrve dlsorders s a questron that remalns unanswered

(Bollen & Gunson. 1990)

Bannister and Foster (1986) reported cases of upper Iimb rn]ury resultant

fsecondary to trainlng for rock cllmblng Four male climbers age 19-26 years

presentod with dlﬂ‘srent arlments The first case desorlbsd traumatic i |njury to

' - both strouldsr jolnt capsules as a rssult on intenslve tralnrng on a "Bacher




Laddsr". Thls tralnlng required suppon of the whols body wslght by each arm as

_ ths sul.ijeot swung from rung to rung Tha second cllmbsr was diagnosed wlth

- _ traumatlc tsndonltls followlng repetitive wrist dorSiflsxlon agalnst rssistancs

Cass three Involved the avulsion of the tsrmlnal insertlon of the flexor digltorum '

' profundus. seoondary to an attsmpted one-arm pull up Ths last case desoribsd -

the development of pain on finger flaxion foliowlng a olimblng trip taksn by the

' .- young male, A dlagnosls of traumatic tenosynovitis of the flsxor tendons was
rnads The authors of ths artlcls suggest that rook cilmblng lnjurles seem to bs
. mainly oonflnsd to ths uppsr Ilmbs wrth rscovsry bemg dslaysd dus to

' unawarsness of the t'ype of inJury sustalned;.

In 1990 Cois prowded a oass rsport on a oommon flngertip injury found in '

. 'rock olimbers A grOUp of rock cllmbsrs who had been cllmbing for several

o weeks in Australla wers sxamined and mtervrewed by the author The inj y
-dsscribed consrstsd of damags to the skin of the fingertlps caussd by excssslve
abrasron Upon the hands during rock climblng Cols (l 990) statsd “the palmer

surfacs of ths fingsrtips initlaliy the mdex and mrddle fingers and subssqusntly

'ths ring and littis flngers first bscome rsd and have a mild sarous exudate (p 14) -

, IThe skm of the fingertips bscomss white and macerated and svsntual splitting
_"ssults if subjsotsd to furthsr |njury lt was statsd that an atfscted cllmber will

have to rest for around two wesks for full rscovery" (p 14)
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In an article by Bollen and Gunson (1990) severai hand injuries associated

wrth rock climbing were discussed The authors conducted precompetition

'_examinations on 67 ciimbers prior to the 1989 British Open Champlonship
| Special attention was glven to the historv of previous hand in]uries among the

| ciimbers. Flndings upon medical examination and health history Indtcated

| Several common Injuries expertenced by this group of competltive climbers, The

most common reported site of hand inJury involved the proximal phalanx of the
ring finger At this slte A2 pulley infury of the tendon sheath was commonly

_ reported among the examined ciimbers Fixed fiexion deformity of the proximal
: interphalangeai (PIF’) ioints of the hands was another common physical .

examination finding This was attributed to the abnormally high Ioading of the

b . fingers while cilmbing. and training on finger boards (Boilen & Gunson 1990)

o 'The presence of tendon nodules was aiso noted which were thought to |mply

prevtous partlai tears of the tendons. With these findrngs. the authors conciuded '
that hand problems were very common among t0p ciimbers.

Survey studies have been a useful means by which researchers have

been able to gather infOrmation regarding roCi(cIimbing -In]uries.- Two such
- studies have provided considerable insight upon the injuries, which are common

- among cumbers-.

A comprehensive study conducted by Maitiand (1995) explored the clinlcal

- presentation of in]ured rock climbers ag weil as the possible mechanism of injurv'.
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A survey was conducted of rock climbers registered at the University of Calgary

Outdoor Pursuits Center climbing wall. In 1990, climbers were requested to

T.a - Pl .: N —-J!"“- = -l‘.:l . _ P

complete surveys, which were directed at the climber's age, previous year's
climblng experience, and hl's: or her Injury experlence for both natura'l' rock 'and' .
artificial walls, Respondents reported a total of 102 overuse in]ulries of which -
hand injury was the most common (Maitland, 1896), From the results of the '
. survey. the author concluded that overuse injuries most commonly occur to th_e‘ :
upper extremities. The author suggests that “recognition of the overuse Injury
patterns in these athletes may lead to methods to prevent injuries or provide for

methods of rehabilitation" (p. 72). '
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Rooks, Johnston, Ensor, Mcintosh, and James (1995) conducted a
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~survey, which looked into the injury patterns in recreational rock climbers. The

study utilized 39 recreational climbers in an attempt to elucidate the common
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, in]urles in this q'Uic_kI'y-grOWing segment of the ,Climbing community. Mean age of
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. the participants was 25 years with an average of & years of climbing expertence.

e o M amhy o gt s
. - {;_,:____'
P o) o i o T

| “Resullts of the survey indicated that half of the climbers had "a_hl'story of a
‘significant injury secondary to a fall while climbing. Upon physical examination,

20 climbers had an upper extremity inflammatory condition that was related to '
climbing (Rooks et al., 1995), Of these injuries, the rnost common site was In the

hands and wrists. A new finding that resulted from this study was the incidence

' :bf,carpal tun'n’_e'l symptoms in this young study sample. The researchers




attrlbuted such early onset of overuse dlsordsrs to the regular attempts of this
recrsatlonal p0pulatlon to ollmb at very cllffloult levels, _
Haas and Msyers (1' 995) publlshed an'artlole on bshalf of the Department
~ of Health and Human Developrnsnt Montana State Unlverslty Bozeman,
' Montana, USA Following a brief historical rsvlsw citing ths early accounts of
' cllmblng lnjuries the authors proceeded to dlscuss lnjurles assoclatsd to rock
'ollmblng that lmpact the hand wrlst elbow, and shoulder The contant wlthin
 these areas rsflectsd a comprshsnslvs raview of avallable research flndlngs in
_the area of cllmblng lnjurles. Haao and Meyers conoluded “the prevalence of .'
rock climbing ln]urias wil no doubt contlnus to rise wlth the lncrease in
) partlclpatlon“ (p 204) Flecommsndatlon was made for further study on the
' rpatterns of overuse m]ury in order to help reduce m]ury and enhance _

' rehabllltatton

Motor Learn ing and Sklll Acgulsdlon ln Ftock Cllmblng

Performance ln rook climbing may be largely dependent upon one's
-' 'famlllarlty with the optlmal usage of strength posture balancsI teohnlque and
_ 'coordlnation. However one must conslder that thsse physiologic factors are
. de_velo'ped and governed by cdgnltltre influences early in a pe’rson's.climbln'g -

-sXpsrlsnce. _ Motor learnlng rspressnts the cognltlve aspeot of ollmbtng. whloh

) 'drlves the acqulsrtlon of skllls necessary for the performance and improvement in -

one's a_blllty.
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Motor iearnlng Involves the acqulsitlon of an understanding of both the
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stimuius and the response in the performance of a motor task (Drowatzky. 1981)
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A With such understanding. a person mav develop skiii which Impiies that such a
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task is performed weil wrthin any situational context (Singer. 1982) There are

-
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- 'thrse distinct stagss or phases of motor iearning (Schmidt 1988) These Inciuds
-the cognitive associative, 'md autonomous phases, A learner first idsntifies the

.' ' | task to be performed detsrrnines the most effec tivs way of doing the task and
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over tims. performs ths task automatlcaily without great thought (Schmidt 1988)

This process S oftsn faoiiitatod through the practice of specific skiils nesded for
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the performancs of a given activity

Praotice S oonsidered to bs at ths heart of improvement (Slnger. 1982)

-+ L b P .m .
b L S lt PR ] F

E
;}

R,
L. "
. -‘..
*. . .
'.=.'_ 1
d—h F
u i
*

N
| [ ¥
;9
1 j

i

_ Practice allows old response (to an activrty) to be tried out and new patterns to
_ _smerge (Drowatzky. 1981). Some of the skrlis nscessary in rock cirmbing
' . include: how to grip hoids with the hands, hold rscognition, use of ths fset

precrsron of movement force controi and use of body tsnsron and posrtronlng
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'(Goddard & Neumann 1993) The practics of dsveioping such skrlis for rock

_ 'oiirnbing may be done in sevsrai ways but there IS no substrtute for actuai
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'cirmbinq (Horst 1994) There s ittle drspute that actuai ciimbing wrli aid one's

- performance Whether a psrson practices outdoors rndoors or with the ard of

training dsvioss such actrvrty resuits in motor Iearnrng and this the acquisition of .
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skrils Practrcs does not aiways make for psrfsctron A person can practrce '




- skiII posslble To meet thls desire artificial climbing walis

wrthout C|00d technique thus relnfcrclng bad hablts. Practlce has a pcsltive _

_ lnfluence on future performance it transfer of learnlng takes place (Schmldt

_ 1988)

Singer (1 982) stated ”almcst all of learnlng IS based on the ccncept of

transfer” (p. 468), Slnger wrote that transfer trainlng implies practlce nct cniy icr

present use, but also for future eppllcatlon Transfer s usually deflned as the

_ gain ln the capability for respcnding N one task as a result of practice or

experience on some other task (S chmldt 1988) ln rcck cllmblng, all training thrat

is dcne shculd keep the ccncept of transfer in mmd Every sport requlres
speciiic patterns ci mcvement in speciflc sltuatlcns anci the reilnement of sklll

' Ireqwres highly speciallzed tralning (Slnger 1982) Fcr 2 cllmber this means that

as skill impr cves practice shculd slmulate ultlrnate pctsntlal climblng ccndltlcns

. whenever pcsslble By ensuring that mctcr Iearnlng is conducted under these
ccnditicns there rnay be an acqulsiticn of skllls which can have a pcsmve
lnfluence upon clrmbing pericrmance
. Summa_ry
The available llterature has suggested that rock cirmblng ls a multifaceted
‘'sport, which has seen rnany changes over recent years. As the pcpuianty of
' rcck climbing contlnues to explcde both |ndccrs and cutdccrs more and more of l

~ those whc partlclpate ln thls excltmg Spcrt will seek to attein the highest level of

ha"ve been' erected in




"thousands of communltles across the natlon People of all ages are oltmblng on

these structures on & regular besis and have integrated thls activity into thelr
' "dally Iives Despite reports of a high incidence of upper extremity injurles, _reck

' climblng has been shown to have a beneﬂctal affeot upon physlcal health and

promlsee to be a focus of future researoh




'CHAPTER IIl

- METHODS AND PROCEDURES

lntroduc_tlgg

Thls study examlned the effects of hang board sxerclse on grip strength and

cllmblng performance In ccllege ags mals lndccr rock cllmbsrs. The msthcds wrll _

be discussed In the fcllcwlng categcrlss* subject selertlon. lnstrumentatlcn grlp

strsngth measursmsnt climblng perfcrmancs testing, axerc‘lse protcccl and

' statlstical analysls.

ublect Salectlon

Fcrty apparently healthy, college age men snrollsd in ths Exercise and Sport

Sclenca (ESS) 100 116 and ESS 100- 216 rcck cllmbing Classes at the Universlty

of Wlsccnsln-La Crosse (UW -L) were used in thls study Subjects were bstween

4;,;{' o 'the agss of 18 to 26 years. Subjects anrcllad in the ESS 100 116 class were

teachlng plan whlch was assumed to be slmllar for aach class.

Prior to testlng. the sub]ects slgned an informed consent form (see Appendlx

A) and wera required to ccmplete a perscnal health and infcrmatlcn

28




questronnaire This allowed for screening of potantlal health or physical
Ilmltatlons that would have precluded a subjsct's p'articipatlcn tnthe study (see
-Appandix_ B). . . .
In ordsr to minimize potantlal risks, orlentatlon classes were conducted tc '
o ensure prOpar use of the hand dynamomster foferenttal Tsx”" hang board

(DTH) and to famlliarlzs sub]ects wlth the cllmblng psrformancs measurement

N procsss

Instrumegtaticg

The followlng instrumsnt was used ln the collectlcn of data

' Hand Dynamometer a Lafeyette lnstrument Co Mode 78010 Spring scale

- dynamometer was used to measure btlateral hand grlp strength to the nearsst

- kilogram

ength Measurement

Pretestlng grlp strength measurement was conductsd prior to ths subjects
hawng had any opportunrty to clrmb on the indoor watl or to partlcipate in the

trarnrng protocol, Posttesting was conductsd during the Iast ctass of the control

' _were a’Sked to perform a Sarlss of three measurement trials The trlals were

'_ 'conducted hawng the subject S elbow ﬂexsd at 90° and forsarm :uplnated at 45°,

-d“_- - . - - - - © LN L Rl .i.‘ w . . T _-f: e
. 7o LR LN S . ™ BT . E u -
d;h,..:.ﬂf. L-F.i 1-'-'.‘_ ket e :' iy g J‘f ] o _ - _‘f_ y

o e, =T
STHEIE o gt e i

. ' . * . TN AT A -".. s
ol . . . 1 + a - - L I - * - r L] - b
-k F e ; - - Y ' - a, r amy ey 1 k] N - - Y Rl 'HI" -
. . — - - R . - i 1oooo i e o T il i ] - F Y [l - _
e A il o G A Ty - X A o T T N Tl jae "8 Ak v L
. Lo - - - F - - ] - L i g - g )
- i el g "ok " -
[ S - oy c
alleg,

T RalLD
. . . -
. mL .
e B A ¥ g St
Y F.l -

.p_-';-'t:'!'*'-l‘
L




Sublects maxlmally grlpped the hand dynamometsr snd a score, to the nearest

kilogram of torcs was recorded on the Hand Dynamomstry Data Ftecordlng

Shest (see Appendlx C) Once ths three maasuramonts were completsd

bllaterally, mean scores were calculated for sach of ths subject S hands. The

avorage of thoss two scorss was then computed and utilized as the overall
representation of ths subject S total grlp strength
Cllmbln " Performanco Measurement .
follrnblng performance pretsstlng was conductsd during the second week of

class lnstruotlon. Posttestlng was conducted during the erghth week of instructlon

' for each grouo The measurement process used in thls study was developed

- uslng rules set forth by the American Sport Cllmblng Federation's (ASCF)

: _' _guldellhss for ]udglng sport cllmblng compstltlons. Those rules and rsgulatlons _

. consustent determlnatlon of a cllmber s performance.

clearly deflnsd a set numbsr of paramaters which enabled the valid and

The same testers scored

pre and posttestlng performancs msasursments Two judges determined

. _'scorlng wlth results bslng reoorded on tha Cllmblng Psn‘ormance Test Data

Ftecordlng Sheet (see Appandlx D) Subjects wers insu ucted not to eat an hour

prlor to testlng and to wear clothing that provlded room to climb frssly They

- were encouragsd to wear rock cllmblng shoes, but were allowed to wear any

other type of footwear that they felt most comfortable ln




Thers are 12 ollmblng routes that may be ascended on the mdoor cllmbrng
' wall In Mltchell Hall on the UW L. campus Each of these routes pose varylng
- dlfflculty levals For Idsntlflcatlon, the routes are numbered 110 12 and consist of

lndlvrdually color coded hand holds which are bolted to the clrmblng wall surfacs

The ressarcher began the testing process by checklng the subject S personal '

cllmblng aqulpmsnt (l.e., seat harness shoes and clothlng) and ensurad that

proper rOpe tie- In practice had bean followed Next the belayer was inspected,

instructed to establish position at the base of route number one. The researcher

then said to the SUbjeot, "Once you and your belayer have establlshedthe verbal

_ contract you may begin cllmblng” (ses Appsndlx E for verbal contract) As the

| -. 'sublect ascended the first route polnts were earned for each handhold that was

) successfully reached Suocessful completlon of a route was obtalned whsn the

-subject reached the upper most handhold At that time the cllmber was lowered

' to the ground and allowed 5 mlnutes to rest before contlnulng on to successlve "
routes of greater dlffrculty Testlng ended when the subjsct could no longer
continue ascent due to fatlgue or losmg grrp from the handholds. Tastlng was .
lso stopped if the cllmber usad the asslstancs of handholds that were not part of

“the color coded route or when the rope was used by the cllmbar for balance or .

o support durrng the ascent. The subjaot was then lowered to the ground and glven '
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a numerlcal score. The sccre was calculated by summlng the total number of

handholds reached durlhg ths entlre measurement process This earnad score

represented the SlejGOt S measured cllmbrng pertormanoe by whlch

postlntsrventlon data were statistlcally compared

Exerclse Protocol

Durlhg the flrst week of lnstructlon prlor to startlng the 8 wsek hang board

exarclse protocol subjects enrolled ln the FSS 100- 216 expsrrmental group took

part ln an orlentatron sessront The orrentatlcn covered the DTH descrrptlcn (see

Api endlx F) hang board safety lssue an explanatron of approprlate grlp

Sub]ect ‘were requrred to perform a serles of tlmed hangs on the DTH two |

sessions per week. No other DTH trarnlng sessrons were allowed to take place

on other days In order to ensure an approprrato warm -up, subjects were not

allowed to begin trarmng until after extensive stretchrng fcr the upper extremrtres

torso and back were performed

', Tralmng Seguence

The subjects in the eXperrmental group follcwed a structured tramrng protoccl -

; (see Appendrx G). For the purposes of this study ths protocol was repeated SiX




times during each ciass session The duration of ths protocoi was Increased over
ths 8 week training period and was posted hear ths hang boards | .
The DTH has a total of 13 pcsslbie palred grip positions Of these 18 pairs
ths 7 smaiisst were not usad The remaining pairs were numbered one to six for
idsntification purposes (see Appcndix H for dlaglam) Durlng the protocoi
'subjects performed assisted hang repetitlons on each of the paired holds.
B Subjects wers Instructed on proper body positronlng whils training Openhanded
' grasps were used upon ths handhoids of the DTH with the arms fuliy extended ;
R abovs ths isvei cf the haad The lower body was uscd to assist i maintainlng .
I | hoid of ths DTH A 4' X 4 sheet f% Inch piywccd was positioned upright at the
‘1 - _ base of the wall in front of tha DTH tralning area This plywood shset provided
horizontal strips of wood 6 inches apart measuring 1 Inch by 3/8 inchss Tha _
" ! . subiscts utilized thsse smail sdges to support a portlon of thsir body wslght
. 'Subjscts were instructsd to place thelr feet such that the innar sdge cf their shos
" near the ball of ths foot rssuitsd in 00° of knse flexicn W|th ths hlps sxternaiiy
-' rotatedtoward each side of the body This positioning iook‘ed much ilks how a
' baiist dancsr parforms a plie’, Each hang repstitlon was then tlmsd by the -
subjcct counting "one .0ne thousand two-one thousand“ stc. _
in-class trainlng ssssions were psrformed under the dircct supsrvlslon of the

researcher. Thsse sssslons wsrs conducted in the Mitchsil Flsld House on ths

'- UW L campus under ths dirsction of Jsif Stsften Ph D.




 Statistical Analysis
Standard descrrptivs stattstlcs wsra apptred to all data. An mdspendent t-

_,test was usad to test for batwssn group drfferences In pretestrng data A two -way

analysis of variance (ANOVA) with repeated measures was used to determrne f

—

slgnrfloant changes occurred between the control and eXperrmental groups as a
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:result of ths tralning protocol When a signlffcant F ratlo was found a Tukey's

- 1
. - = i

- 0 -l-.
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post hoc tsst was ussd to test for wlthln group dlﬁ'erences. Alpha Was sst at 05

to achisve statlstrcal srgntfioance for all analysss.
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CHAPTER IV

~ RESULTS AND DISCUSSION

 Introduction
"T_hls stucly' examined grip strength and climbing lmprovement as aresult of -
hang board exerolse |n male Unlvarsrty of Wisconsin La Cros 30 (UW- L) students
Thrs ohapter presents the results and drscusslon of ths following data a)
oharaotsrrstlcs of subjeot groups b) grip strength measuremsnt results for the
-'control and treatment groups o) - test results for the nitia measurements of _
. pretestlng grlp strength d) ANOVA results for galn score grrp strength by group )
by trral e) cllmblng psrformanoe results for the control and treatment groups, f)
ttest results for the Inltlal measurement of pretesting cllmblng psrformance and |
q) ANOVA results for gain score ollmbrng performance by group by trlal The .06
'Ievel of slgnlﬂoancs was used for all statlstlcal oaloulatlons
' _O-_h __raotsristios of Subleot G o__'ps
GrOUp oharactertstlos of thls study are presentod In Tablo 1. Twenty ntne
subjeots between the ages of 18 and 26 years partlolpated as elthar oontrol or
treatment group sub]ects Sub]ects in the control group had a mean age of 21.46

' years. while sub]eots of the treatment group had a mean age of 21, 22 ysars
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Treatment
(n = 15)

Height (In)
Weight (Ibs)

4 = Méan ++ = Standard Deviation

Both control and trestmsnt subjects were students enroltsd in elther of two _

lndoor rock cllmblng cOUrses (ESS 100 116 ESS 100 216) held at UW L during

- the Sprtng semester 199? Control subjeots (ESS 100 116) met during the flrst 8

wssks of ths sprlng ssmestsr. Whlle the treatment subjects (ESS 100 216) met

durlng the Iest 8 weeks of lhe s.prtrtg semester

AII 11 sub]ects In the control group completed ths analysls.. The mean
height of the group was 70 27 in. with 2 mean wstght ot 176,64 bys, '

Ths trsetment group otlginally consisted of 18 subjsctst Two subjects

-were unab!e to attend all the tralning sessions and one subjsct expsrisncsd an
ankle In]ury outslde of class, which prscludsd further partlclpatron Therefore, 15

_ subjscts wsre used In the trsatment grOUp s final analysls. The mear hslght of

subjscts In this group was 69, 22 in with a mean welght of 167, 44 Ibs,




Grip" '_ Strength Meas uremsnt 'l'-‘tesults

Pretsst posttest and gain score grip strength results of subjects who

- _.oompleted the study are presented by group In Table 2, Bot. control and

'_treatment subjects were given a pre and posttests to determlne mean grlp
stlength To determine ths amount of a subject 5 rmprovement pretest scores

o were subtracted from posttest scores to yleld the gain score.

_Table 2 Grtp Strenqth (Kg) Results for the Control Group ) and the
_ Treatment Group ( = 15) -

Control
~ Treatment

Ml cea ey i

' :+ —-" Mean b = Standard stlstion o
_ _ Grip Strength Pretest
T-test results for nitlal differences of prstestlng grip strength between '

' control and treatment groups are prosonted n stle 3. No slgntficant (p > 05)

o ditference was found between groups for pretestlng grip strength

Mean prstest soore for the control group was 54 00 Kg Maan pretest

score for the treatmont grOUp was 52 17 Kg. Mssn posttest score for the ccntrol

o Py '?’ff#ﬂfi‘f: .m‘_

> > _ﬂf—"' gl it 4“
s ‘ﬂ_‘_E‘ﬁ?'l_-'lIr. :d_'..l "-'.E'""" * M

-
e

oy
. gl

i T L g k" i
e o o By Ot T e s

i Iﬁ:_ E—-r"".:u;.::-'-'_ g e [

I
B
III
1,1
A
A1
1
L
ll'l
ey
1 1]
IIIH
1
1
1
iy
M .
L]
L,
13
i
1
L
L]
L ]
. -
.1
1
1 1
. .
LN
i
!
Ml
]
. ' F
.-"l.
! 1]
3
1
X ]
] f
. ‘1
"L,
L Y
b |
{. 1
LAY
3
l -
k
1
b
.
1
r
N %
,,""' '
a ¥
; b
. A
|:' I
ll..- ;
1
"I
. 1
| L] L
'l-'lI
N A
PN
L]
W
]
oY
r .
g
Ly
.3
I-‘i-
TR
' -
N ANt
N
[

-

il - k -y " ™
ety -

oy L s
o R il

- -
ol e




~ Table 3, T-Test Results for Control

vs. Treatment Groups Pretest Grip Strength

- treatment group was 2 33 Kg.

g_a[n Score Gi p_ Strength by (.iroup by Trlal o
Two-way ANOVA reoults for garn score grtp etrength by group by trlat are

preeenteo In Table 4. A two-way ANOVA wlth repeated measures was used to

' indloete the tnteraotion among the venablee of group and testlng triats. The

'_ results of the two-way ANOVA Indicated & significant (p < 06) intereotion for gain

score grtp strength emong the vartabtee of group and trial A Tukey 8 post-hoe

teet was used to tost for wlthrn group differences, The treatment group exhlbited

a slgnifroant (p < .08) Inorease N grlp etrongth whereas the controt group had a

nonslgntfloant (p > 05) deorease n grlp strenqth
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Cllmblng Performance Rssults

Prstest posttsst and gatn scors ollmblng oerformance results of subjects In the
controt and treatment groups are presented in stle 5, Both of the grOUps wers
glven a r.)rs and posttest to determlne climblng performance To determins ths

- extent of a subjsct s |mprovement pretest scores were subtrsr*ted from posttest

scores which res ulted n a getn score




T*‘*ble 5. Chmbmg Performance (Polnts) Results for
(n =11) and the Treatment Grcmp (n = 15)

the Control Group

~ Posttest

++- = standard Dewatlon

_ Table 6. T- Test Results for Control vs
Performance o




' a No *-.lgnrficant (g > 05) drfferenoe was found between the oontrol and treatment

| group for pretesting ollmblng performanoe. Mean pretest soore for the control

. group was 78.27 pornts Mean pretest score for the treatment group was 83, 47

_ pornts Mean posttest soore for the control group was 111, 00 polnts Mean
' po ttest score for the troatment group was 133 80 polnt'* ‘Mean garn soore for the

' rontrol group was 32 73 polnts Mean galn erore for tho treatment groUp was .

50 33 pornts

e trtal are presented In Tabie 7 A two-way ANOVA wlth rapeated measures was

used to indlcato the mtorac tion among the varlables of group and trial

Table 7, ANOVA Summarv Table of Gain Score Cllmbtng Performance by Group

by Trral for the Oontrol Group (n = 11) and the Treatment GrOUp (N = 15) -

Y e . . ) .. . .
. an . Ill T

Sourceof  Sumof  df
Va‘riatlon- . Squares

Between Subject Effects

Within+Residual ~ 66463,66 24
_ oroup o 248662 ]

Within Subjecto. Effects
Withim Residual 108926?6

Wy  Trial 2180126
e Group b'y Trlal_' 083,67
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-Ths res ults of the two- way ANOVA mdicated a significant ig < 05) main

, effect tor gain sc:ore r‘ilmbing performsnoe when hoth qroups data were

-_ combinsd No srgnificant (B > 05) interaction for gain score climbinq

- performance among the variabies of group and tnai wes found

Discussmn
r-oiiowing the statistical anaiysrs for this study Upen grip strength ihs

sontrol and trsetment groups were not statlsticaiiy diffsrent after pretest dste

o ooilec*tion Thers was a slgnifinant (g < 05) intei action by group by trial for grlp .'

tranth iridicsting that the oontroi end expsrimentai grouns rsspondsd diifersntiy "

during the study The control group 5 grip strength rssults indicated a
nonslgnifioant (p > 05) dsc,iine of 4% over the study psriod whii_e the treatment
qroup exhibited a signiflosnt (g < 05) 6% increase in grip strength at the end of
ths tiaining perrod ' B T

’ihsrsfors the first nuli hypothesis that hsng board exsrcisnwould havs

,. aly significant offact upon grip strength bstwssn the controi snd trsetmsnt groups -

wes rejected, Thls frnding ieeds to the oonclusion thet under the condltions of

g this study, using the sarnpis of mais subjects from the l.iW L, hang hoard

sxsrciss was Instrumental in ths improvement of grip strength,

'ihsse rssuits ers in kseping with the ststemsnt that heng bosrd trainlng

B _ wiil impiovs finger hand, and forserm strength (Godderd & Neumsnn. 1993;

Hdrst 1994 Long; 1993) Hdrst (1996) iurthsr supportsd this notion by




st reglmen as It bullds

o treatment groUps

were not statlstlcaliy different for pratestrng cllmbmg

3 o performance Fhare was a srgntflcant p < Ob) main effect for cltmbrng

. performance gain when both QIOUps data were combined Treatment group gafn

score cllmbtng performance wels groater than the control group A Tukay $ post-

- hoc test was used to test for withln group diﬁerences 't was found that both
' groups climblng performance lmproved signffrcantly (p < 05) regardless of
whether ot hot tralning was pedormed on the leferentlal Tex ™ hang board
o There was no srgnrficant (p:> 05) Interactlon by group by trial for climblng
- pertormance Therefore the second null hypothesls that hang board excroise

' would not have a srgnlﬂcant offact upon cltmbing perfcrmance fanad to be

rajectad

These results are In accordance with Goddard and Neumann ( 1998)

o statlng that ollmblng pedormanca represents the comblncd result of many

dtfferent abllltias lt B not the simple sum of them. Despite tha improvarnent In

' the treatmant group 5 gain score gtlp ..,trength l:oth groupa axperlenced
improvcment n thelr climblng performance from pre- to posttestlng It must then
be conaidcred that grip atrangth alone s not the dectdlng variable to thia

sample 8 cllmblng performanca Horot (1 906) acknowledgac thls constderatlon




)
R
-~
P
L
s
@
o
C
e
h )
Pt
m.
o

o . || - - - . ||u e . .|| .. ...-... _ . - - _ o o - e a - _- E & ;. o el ..l-....-.-......r - Fe
- d R -7, . W = - - - oM .?l..-..li.l.l.‘. N = - u.u.._..ll'. g .Lk.‘.- .Er.n.i.u,_f..._.“... ;
- - ; Tu R T T i b g b L LT R i K e IS
i . d. "




CHAPTER 1

SUMMAHY CONCLUSIONS AND REOOMMENDATIONS

Summa_ry

The purpose of thrs study was to measure gnp strength and climbing
performance improvement as a result of hang board exerclse In college age male '
Unlversity of Wi consfn L'a Orosse (UW L) students Twsnty Slx subjects .
. B _ between ths ages of 18 and 26 years completed the study The control group, |
" consistrng of 11 subjects took part In 8 weeks of an introductory Indoor rock
l , l cflmbrng class The treatment group' conslstrng of 156 sub]ects tcok part in 8
o weeks of the same fnstructrcnal currlculum and performed hang board exsrcrser
Each subject completed pre and posttestlng measurements of grfp
B o strength and climbing performance Maxlmal grlp strength scores were
| dotermlnsd wtth the use of & hand dynamcmstsr The mean of feft and right
- :. hand grlp strength was used to represent each subJeot's total score. Clrmbing
- performanca scores repressnted the SUbJECt 8 abrlity to cllmb routes on ths
. _ indoor wall
Pro and posttsst data from the control and treatment groups were
' gathered and statlstrcaf!y analyzed to dstsrmrne s slgnlfrcsnt grfp strength and

_ cllmblnq performance lmprovement oceurred In responss to hsng board sxsrclss

- Rssults of a two way ANOVA lndfcated & signiffcant (p < 05) Interactlon for gain




score grip strength among the vanables of group and trial. The treatment group S

' gain score grip strength lncreased by 5% Whoreas the control groub S galn score
gnp strength declined by 4% ovor ths study perlod Results of a two- -way

- 'ANOVA indicated a slgniflcant (R < .05) main eﬁem for ga'n score climbing

porformance when both the control and treatment groups data were comblned

Oonoluswns
~ Based on the results of this study, the following null hypotheses 'fallsd to
be rejs'cted or were re]eotsd:

1. There will be no slgnlfrcant increass ln grip strongth as a result of

partlclpotlng I an 8 week trainmg protoool on ths leferentlal "l‘ex:"*l -

hang hoard. The null hypothosls Was rojscted

2 There will be no slgnrllcant changes in cllmblng psrformance followlng

~ans wsek tralnlng protocol on the Dlrforentlal Tox’”“ hang board

The null hypothssts failed to bo rejected

mo_mm.e_ada_oa_
Basod on the rssults of this study, tho fotlowmg

reccmmsndatlons are presentod' '
1.

tis recommended that future studlss be done with an lncreassd numbsr

of subjects

2

lt ls recommondod that future studles be done wlth sxperlenced rock

cltmbers. N




Itis recommended that future studies be done for a period longer than &

weeks,
It rs recommended that future studles be done wlth pre— m|d and

posttests

Itls recommended that future studies be done with more than one criteria

of measurlng gripstrongth.
- -tt s recommended that future stud|es be done wnth more than one orlterlon

'for judging olimblng performanoe such as the speed or trme it takes a

ollmber to complete 3 route

' '_It s recommended thet future studles be done wtth the olass curnoulum

'berng presented by the same Instruotor
itis recommended that future studies be done using a different teaching

“curriculum.
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" INFORMED CONSENT FORM

Project Titfe: The effects of hang board exercise on grip strength and

performance in college age male Indoor rock climbers.

Principal Investigator: Jay D. Jurrens under the supervision of Jeff
- ~ Steffen, Ph.D,, Mitchell Hall, office 215, ph.786-6635,

e willingly volunteer to participate in a research study
~ toinvestigate the effects of exercise with the Differential-Tex™ hang board on
- grip strength and climbing performance. | understand that my participation in this
study may Include training using the Differential-Tex™ hang board. | understand
~ that | will be tested on the indoor climbing wall to determine what leve! of -
~performance | can climb at. | am aware that grip strength will also be measured
¢/ by useofahand dynamometer. | acknowledge that | will complete each testina
) randomnly assigned order, - ' ' -

| understand that my participation in this research study will require a minimum of
one practice session, two performance tests, and two hand dynamometry tests.

- All practice/testing sessions will be scheduled during class time and conducted by
Jay Jurrens on the indoor climbing wall in Mitchell Hall on the campus of the
‘University of Wisconsin-La Crosse under the direction of Jeff Steffen, Ph.D.

~ As with any climbing or exercise testing, there exists the possibility of risks (i.e.,
falling, abrasions, difficulty breathing, dizziness, etc.) during testing. In addition, |
may feel tired at the end of testing and may experiegnce muscle soreness asa
result of testing/exercise. If any abnormal observations are noted. the test wil he

immediately terminated. - o - -

To my knowledge, | consider myself to be in good health and have no limiting
physical conditions or disabilities, especially with regard to my heart, that would -
“preclude my participation in the exercise tests as described above. | consent to

~ publication of study results so long as the information Is anonymous and
disguised so that no identification can be made. | further understand that
although a record will be kept of my having participated In the experiment, all
‘experimental data collected from my participation will be identified by number

- only. Any questiong which may have occurred to me have been answered to my
‘complete satisfaction, | therefore, voluntarily consent to be tested. Furthermore,

I know | may withdraw from these tests at any time without penalty.




l hereby acknowledge that ne repreqentations warranties guarantees, or
assurances of any kind pertaining to the procedures have been made to me by

“the University of Wisconsin-l.a Crosse, the oﬂrcers administration employees or

anyone acting on behalf of them.

| Ouestlons? Jay D, Jurrens 1901 Mlller Strest Apt 4, La Orosse Wi 54601
(608) 782 1372 ' .

| Experrmentai Parﬁmpant _ . Date:

Exper_rirnenter: L L _ __Date:
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Personal Health and Information Questionnaire

Name: (last) ___(first)

I i — L A,

 (middle)________ Address:

i A . a—

. . ) - - .

ety (state)____(zipcode)
Telephone; (home) . — (work)_

Date of Birth: 3

ACtIvity Readiness Q'ue‘étion'naire
ThIS form is desfgned to determine your Inltlaf health and actiwty level The
test identifies those Indlvrdualswho may be at rtsk )j they engage in this stucly.
Answer the following questions to the best of your ability. Check " Yes“ or “No”
“to answer the questions as they‘ pertain to yd‘u.
YES NO

1. Has your doctor ever said you have heart trouble?

2. Do you often feel faint or have spells of dizziness?

3. Has your doctor ever told you that you have a bone, joint
or tendon problem that has been aggravated by exercise
or might be made worse by exercise?

4. Is there a good reason not mentioned here why you

should not follow an activity program even if you wanted

to?
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HAND DYNAMOMETRY
DATA RECORDING SHEET

— ks -~ s ot e M- vl il s

SUBJECT NAME

0 CONTROL -  DATE__
- L S ~ (Pretest)  (Posttest)
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CLIMBING PERFORMANCE TEST
- DATA RECORDING SHEE T

SUBJECT NAME ID #

.
-
L LY

0 CONTROL o DATE__
- - ) ' - (Pretest)  (Posttest)

[J EXPERIMENTAL

PRETEST - ~ POSTTEST

v OFF HOLDS REACHED]  [ROUTE #] v_OFF HOLDS REACHID)

PERFORMANCE TOTAL = PERFORMANCE TOTAL =
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ROCK CLIMBING VFE
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~ ROCK CLIMBING VERBAL CONTRACT

, A standardized protoool of communication removes any doubt as to what the -
R sub]eot (climber) or the belayer are doing, are sxosoted to do, are asked to do, of
‘are warned to do. The following explains the communication process as it will
- oceur prior to, during. and following the climbing performance measurement
- process o - -
S . _ PHIOF% TO OLIMBING ,
o “ON EtE-LAY?" Ths questlon the subjeot asks the belayer before he bsglns
~ climbing. o _ _
' "BELAY ON“ The response the betayer tells the ollmber when he/shs s ready
- "‘CLIMBING" What the cllmber says to the belayer mdlcattng the climberis
starting to climb o _
-”CL!MB" The belayers response that he/she Is ready to belay the rops,
prooeeding e do 30 as the climber advances,
_ - - DURING CLIMBING
“up ROPE" A command to the belayer to take In the rope pull up the slack.
| M“WATCH ME[" Commands the belayer to pay oloss attsntton, expeot or be
prepered for a fall, _
o FALLINGI” The subjeot ts loosing purchase from the hand holdst a statsment
of faot . o
 “TENSION" or "TAKE“ A command to the belayer to hold the climber on
tension by holdtng the bslay fast, Use of this command will be used once the
~ upper most hand hold of a route is reached, ot when the subjsct voluntarlly
ohooses to end thelr attempt at climbing higher.
_" LOWEF%“I A command to the bslsyer that the subject is ready to ba lowered to
 the ground, - -
© FOLLOWING THE CLIMB
"OF F BELAY" Climber's signal to the balayer that he Is safely on the ground.
"BELAY OFF" The belayer's response to the cl'mber that the belay has ended.
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DIFFERENTIAL-TEX™ HANG BOARD DESCRIPTION

Hang hoards, f|r tintroduoed N iate 1986 are wooden of molded resin boards _
~that are mounted up high like a pull-up bar, The "board" features various holds
'resembilng those on a climb from large hand- si:rs prominencss to rounded

-' o shallow pocksts lust large enough to accommodate one finger

The leferential Tex™ (" Tex" is short for tsxture) hsng board Is a produot
manufactured and marketsd by Nlcros Inc. of St. Paul, Mlnnesota Nlcros Inc
~enlisted the help of Eric Hérst author of several books on training for ollmbers.

~ who was ths creative mind behind the dsslgn of the Differsntial Tex™ hang
board. Ths device was first fashioned out of open- cell foam which was used to

~ produce the mold for production. Other retaller's products on the market uss this
sams technique resulting in a resin-molded hang board whose surface Is
unlforrnly smooth. Nlcros Ine. took the design one step further by appiying sand-
like * sprlnklss” of varying coarseness to the indivldual holds on the hang board
surface. Holds which are larger In slzs provide a high sontact force ares, thus _
rsqulrlng a smallor slzed texture or zero texture to ensure a ciimber s purchase of

~ the hand hold s mslntained As the size of the holds dsorsase. thus resultlng In

~asmaller contact ares, ths coarsensss of ths texture Is increased 80 fingers will
not slip. The end product has a natural fest much like a rooky surfacs

- The Differential-Tex™ hang board Is spproximstsly 21 inches ong, 8 Inches

high and 3 Inches deep. The board s mounted to 3/4" piywood and sscured to &

wall or chin -up bar,
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Hang Board Training Protocol _ |

Perform slx CIHCUITS separated by one minute rest periods

(Hdve your partner count ”One -0Ne thousand Two-ono thousand etc.. ) '
Tralnlngolrouft for Mar 27 Apra - Progression Of Tralning
' ' ' Apri| 8 - Aprli 17 ' April 22 - April 29

Hold # Flve seconds on | Seven seconds on  Ten seconds on
1 (Five seconds off) | (Flve seoonds off) ~ (Five seconds off)

Hold # F"Ive seconds on ] S,Bven soconds on Ten seconds on B
2 (F\ve seconds oﬁ) - | (Flve seconds off) | (Five seconds off)

Hold#  Five soconds on | Seven seconds on Ten 5660NdS o

3 . (Five seoonds ofy | (Five seconds off) ~ (Five seconds off)

Hold # Five seconds on | Sieven seconds on " Ten seconds on
4 (Five seconds off) | (Flve seoonde off) (Flve seconds off)

Hold#  Flve seconds on Seven seconds on  Tenseconds on
5  (Five seconds ofty | (Five seconds oft) - (Flve saconds off)

Hold #  Five secondson Seven seconds on  Ten seconds on

6 --Finished-- -Finished- ~ ~Finlshed..

Don't forget to properly warm-up priot to starting the training protocol!
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DIFFERENTIAL-TEX™ HANG BOARD DIAGRAM

. . — = _— - - P N
a

-t . .Ill — . - . . .
- e 2T S e . L A
he Mlom o "= . . ..
e = e | ..I..!......- -u.rr!..nﬁ...ri e

..
- L g
...l_...._____..lf_u.]..._._.flu__... o any S

L - T . z ; o .1l.| -| .1_____-1.!-._..] LI...'.-.:H...._. ..-..rl |1..._. ..L.J.“l . - |..1__.l : - . - . .||.r.l - . . — . - - ... - -
-..- — g L.. .._l._:lr.._. e, . e " p— o
o LT O ko 0 e ReR e Y e S, Hr#llurw,lhnl !rffvﬁnéﬁ?riﬁ,_t?.iif}_:r btV 7Sty .....-L”Hl e
PEEN ’ . - Flf?




DIFFERENTIAL-TEX™ HANG BOARD DIAGRAM

HOLD KEY

‘A- shallow 2-f pocket
‘B-deep 1-f pocket
C- deep 2-f pocket (HOLD # 1)
D- shallow 1-f pocket
E- deep 3-f pocket (HOLD #2)
F-.76 Inch edge (HOLD #3)
G- small sloper
H- 376 inch edge
| - nartow pinch
J - wide pinch (HOLD #4)
K« "“pull-up bar" hold (HOLD #6)'
L - medlum sloper (HOLD #5)
M B Inch edge






