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AAE HAE 4 A Craig et al., 2010).
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Fig. 6. Muscles used
during the backswing
phase (Craig davies
& Vince disaia, 2010)

Collection @ jeju

Fig. 7. Muscles used
during the downswing
(Craig davies &

Vince disaia, 2010)

Fig. 8. Muscles used
during the follow-
through (Craig davies
& Vince disaia, 2010)
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A2 &

1% 10%(RFE: Resistance and Flexibility Exercise group), &A1

& 10%W(CON: Control group)®o.2 F wjAste] FAsA T T3k AFtd=}

e YA FFZEIY Folska Fm APl o9 R WA s Fr
oleleta A el oAE WA FAFHM A X AFEZ AAA 5

d& <Table 1> 2t}

Table 1. Physical characteristics of the subjects

Group Number (n) Age (yr) Height (cm) Weight (kg) Handicap ?;(:Zf)r
CON 10 17.20+£0.63 173.51+4.02 73.14+1.90 2.10+1.66 5.07+1.53
RFE 10 18.08+1.73 176.73t5.61 74.63+7.25  2.10+2.72 6.36+2.09

CON, Control group; RFE, Resistance and Flexibility exercise group

N
>
n9
It
N

A=Yzt =efolw] Ak wiAZ FdFE 7

A= adle SAsen, dAA 244 <Fig. 9>3 2
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Group Classification
Resistance and

Control group (n=10) Flexibility exercise group
(n=10)
&

3

Pre Measurements

Physical fitness, The factors affecting distance of driver shot

3

Treatments

Resistance (4days a week for 12weeks) and
Flexibility exercise (6days a week for 12weeks)
&

3

Post Measurements

Physical fitness, The factors affecting distance of driver shot

Fig. 9. The experimental design
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aHs] = F(FE D9 B¢ F(FHE 2)9 2714 FES=Z Craig Davies &
Vince Disaia(2010) 2] oJg] #i FIAES EU=z o] 2238 A+A 3}
At Fd e gE A, o AE 5 A, Y 274 HHoeE daod

1~45% IRM®] 50%°] ¢35 ZE2, 5-85% IRMO| 60%S &% 2w, 9-
125 1IRM9] 70%° && A== ATA e, §d Ed FEe
Borg(1982)¢] #7t4 &% 7 =(Rating of Perceived Exertion scale: RPE)E ©]
43k, 1~45% RPE 9~1l(very light-fairly light: w|-%- 7k ch-2wth), 5~8
F+ RPE 11~13(fairly light-somewhat hard:&2ttl-oF7F 3 Et}). 9~12F+=
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Table 2. Resistance exercise program

D
Order a Contents

Y

Load(%1RM) / Reps /
Sets / Interval duration

1-4
Weeks

5-8
Weeks

9-12
Weeks

Warm
= Low Intensity Walking(5min)
up Stretching (5min)
(10min)

Routine 1

@D Smith machine squat (Sissor/Sumo/Snap)

@ Stiff-legged dead lifts/Lying leg curls/Good morning
® Leg extensions/Lunges/Side walking

@ Sit-up/Crunch

Routine 2

@ Bosu squat/Step—up to back lunge

@ Physioball leg curls/Leg extension/Hip raise
@ Squat jump/Side lunges/Standing calf raise
@ Physioball crunch

Routine 1
@ Alternated physioball D.B press/D.B fly/High-row
@ Incline press/Upright-row/Bent over row (D.B)

T @ Push-up to rotation/Leg raise

=

Routine 2

@ Bench press/Recline-pull (TRX)

@ Incline D.B press/Bent over row (B.B)/Incline D.B fly
@ Push-up to Burpy jump/Knee raise

Main Routine 1
exercise (D Push press/D.B lateral raise/Lat pull-down
(40-50 @ Alternated D.B press/D.B frontal raise/Viva
min) @ Incline bench D.B superman press/Pantom/T's
@ Physioball russian twist

h Routine 2
u @ Front press/Lateral shooting/Lat pull-down/Dips
@ DB press/One arm D.IB row/Frontal raise/Straight
arm lat pull-down
@ Side-up/Rotator cuff/Lying D.B rolling
@ Decline bench twist

Routine 1

@ Biceps curls (B.B)/Triceps extensions (E-Z bar)
@ Wrist curls/Reverse wrist curls

@ Kettlebell swing(Two arm)/Lateral rolls/Side plank
@ Lower back extensions

o

Routine 2

@ D.B hammer curls/Cable push-down

@ Wrist roller

@ Kettlebell swing (One arm)/Knee tucks/4way plank
@ Hyper extension

Cool

Stretchi
down retching

(10min)

50% /
15reps
/3sets
/30sec

60% /
15reps
/3sets
/30sec

70% /
12reps
/4sets
/60sec

D.B, Dumbbell; B.B, Barbell
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Table 3. Stretching program

Static Stretching(Sec) /
Dynamic Stretching(Reps) /

Types Rest period length(Sec) /
Order of Contents RPE
stretching 1-4 5-8 9-12
Weeks  Weeks Weeks
1. &
2. HE
Static 3. 9
stretching 4, %
5. o7
6. =
Before
round 7. 2% %3 A Holv]
8 F§ Fx Al w9 F27]
Dynamic 9. % A= 9 Fx =2 2717
Stretching 10. O}HH oﬂ %?ﬁ Z];‘—,—« é}'_ol_i %7] ZOSeC, 15sec /
11. 8 #a 92 29sl7] 12reps, 10reps /
12. 9 Az 2437 Bsec, Ssec /
RPE
1. 9 &3 &5 ¥37] 9-11 / 11-13 / 13-15
Static 2. 29 Fa FA o7
stretching 3.7 Y= F9 3 54 7Ll
4. 78 912 FHF HAA v E7]
After
round 5 A 9= ¥ 57
Dynamic 6. ¥ AF=2 £E57]
stretching 7. %A AZA A
8 A o H¢= E7]
1. &5
2. HE
3. g 2714
Static 4. &% 271
B‘efore stretching 5 7t&
resistance 6
exercise 7. 7
8 =
Dynamic B
stretching 20sec, 20sec /
— -/ 10reps
L& 5sec, bsec /
2. & RPE
3. vl 2714 9-11 / 11-13 / 13-15
Static 4. o7
stretching 5 5%
After S: 22
resistance g =
exercise
Dynamic 9. A 9= ¥ 57
stretching 10. 4 o F¢-2 &7
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V. d+23%

1) &4
(1) IRM squqgt

1279 A 53 49 &% T IRM squate] W3l (Table 4) ¢F #t}.

A& W #ZA3, RFE &4 12F & 593 Ao](p<.001)7} vheERwtar,
CON ZZwolMe §93F o)z YebbA] gkt ok 7+ Aol Fol A= RFE

%ol CON g3 Hludle] #9]3Hp<.01) &7F7F VEb

Table 4. Comparison of 1RM squat after 12 weeks

1RM squat (kg)

Group
pre post t D
CON 65.50+7.97 66.75+8.33 -1.861 .096
RFE 67.00+11.83 77.25+10.43 -13.038 .001
t 332 2.485
p 143 023

CON, Control group; RFE, Resistance and Flexibility exercise group

80
78
76 -
74 -
T2
70 -

-=-CON

68 -

--RFE
6o &/’/‘@

61

1RM squat (kg)

62

60

58

pre post

Fig. 10. Comparison of 1RM squat
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12%7e] A% $EI} A &5 F # ofge] WHE (Table 5 o 2th A
9ol AEA% RFE 2804 12 F #9% A0](p<.00D)7h hebst, CON
DFAME FoF Aol(p<05)7t dEhdTh AE 1 AR AF AFAAE f

o4 ol 7} LhehtA] eksteh.

Table 5. Comparison of left grip strength after 12 weeks

Left grip strength (kg)

Group
pre post t D
CON 39.30+1.90 39.63£1.88 -2.745 023
RFE 39.01+£2.28 39.76£2.38 -8.474 .001
t -.308 135
p 761 894
':Z'_ -=-CON
= Ey -B-RFE
g
- pre post

Fig. 11. Comparison of left grip strength
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12577k A FAs & ¢ 45 Wsle= (Table 6) ¥ 2ok Ao
Y #AZ=Z23, RFE 1A 12F %3 93 o] (p<.001)7} e, CON L

@ 2 A AL ASANE Fo)

o
=
o)
rlr
do
lo
%
)
o
N
)
i
iul
i
)
&
x2
)
o

# Zol7t UEhA sttt

Table 6. Comparison of right grip strength after 12 weeks

Right grip strength (kg)

Group
pre post t D
CON 39.85+1.78 40.22£1.90 -1.497 169
RFE 39.73+2.37 40.58+2.32 -15.105 .001
t -.128 379
p 900 709
‘E i -=-CON
§= -m-RFE
= 3
- pre post

Fig. 12. Comparison of right grip strength
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(4) W<+
(Table 7) ¥} 2t} #H

—_
)
N
s
lo
2
ot
Mo
offt
=
do
rO
Mo
offt
o
=
r
L)
lo
rE
L
rlr

@ W #EZ3, RFE 25904 1257 §& #2923 2ol (p<.001)7F WEsar, CON
I E 723 2ol yERA] ekt He F AMA I AL S SR H

o4 ol 7} LhehtA) eksieh.

Table 7. Comparison of back strength after 12 weeks

Back strength (kg)

Group
pre post t D
CON 126.50+£5.91 126.80+6.46 -.669 520
RFE 127.40+10.87 134.40+£11.92 -10.500 .001
t 230 1.772
p 821 .098
g -=-CON
é 128 - - RFE
pre post

Fig. 13. Comparison of back strength
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125270 A% 253 14 2% F Slader|7e] W3l (Table 8) 3} #
oo A Wl A543, RFE ZLwolA 125 § 798 Ao (p<.001)7F vebwtar,

CON TgAE #el@ Aol7h vhehbx srgkeh, Fe b Az ALF @3l

¢

Table 8. Comparison of sit-up after 12 weeks

Sit-up (times)

Group
pre post t D
CON 40.00+8.81 40.70+8.51 -1.909 .089
RFE 37.40+7.57 42.90+5.56 -6.822 .001
t =707 .684
p 488 503
“‘é‘_ = -=-CON
= - RFE
- pre post

Fig. 14. Comparison of sit—up
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3) A

(1) Ad=

12570 AFdEsd s T Ad=e] W= (Table 9 ¢ 24 I

W AZ4A3, RFE 1&A 125 & 93 xo](p<.001)7} vhebyt I,

=3

wolAd s Tl Aol7k yEhbAl Fdn. fd 1k Aol Tl = RFE 1+l

CON 13 Hluste] {93 (p<05) 577} YES T

Table 9. Comparison of trunk flexion after 12 weeks

Trunk flexion (cm)

Group
pre post t D
CON 13.40+3.89 13.60+3.47 -1.000 .343
RFE 13.00+4.13 17.20+2.85 -5.250 .001
t -.223 2.532
p .826 021
o /O-
E 2
E = -=-CON
= | -m-RFE

post

Fig. 15. Comparison of trunk flexion
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(2) AZ=Z

125270 AYeEd +de T AF=9 ¥3k= (Table 10y ¥ 2t

W #5233 RFE 594 1257 & Fo3k Zo](p<.001)”7} YEsEaL, CON 1

FAAE Fol% Aolzk vhehbA 2aTh WY 3 A AT AFANE f

ol

gk zFo]7F YrERUA] 29kt

Table 10. Comparison of trunk extension after 12 weeks

Trunk extension (cm)

Group
pre post t D
CON 43.40£5.12 43.50+4.69 -.429 .678
RFE 43.00+£5.47 46.60+5.03 -7.962 .001
t -.169 1.423
p .868 172
E as
% o -=-CON
= ? - --RFE
pre post

Fig. 16. Comparison of trunk extension
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12_1"2_]_94 ;q-(—%], "%%ﬂ]— _ﬁ_% ‘1%% _'c'[s; Eﬂ-o]tﬂ />13 7H1:'/] 74‘:'/]*(% %ﬂ’lﬁ <Table
1) 7 2ok g% W #5243, RFE 2544 125 F 238 2ol (p<00D)7}

LERstaL, CON ol M= o7k zkel7F e skt e b Abd s} A

Table 11. Comparison of driver shot carry distance after 12 weeks

Driver shot carry distance (m)

Group
pre post t D
CON 213.23+8.26 213.87+9.17 -1.253 242
RFE 21543+11.15 222.47+9.86 -6.899 .001
t .500 2.017
D 623 .059
% 220
- R

pre post

Fig. 17. Comparison of driver shot carry distance
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Table 12. Comparison of club-head speed after 12 weeks

Club-head speed (km/h)

Group
pre post t D
CON 168.98+6.20 169.30£6.60 -1.000 343
RFE 171.87+£6.86 177.51+£5.31 -5.496 .001
t 990 3.062
p 335 .007
g 174
_% e -=-CON
E - RFE
§ o —
pre post

Fig. 18. Comparison of club—head speed
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Egelyd wels MR Aozt ot B Ao 1253t A% &5
T & |IRM 2~FAE9 wWaldA AW g #Z43, RFE 1804 §23 2}o]
(p<.00D)7F “epstar, fd b o] HFol A= RFE Z155°] CON 1o Hla =
A frold(p<0l) zFolE deEhdn A5 Aol dAste= Aoz YER

oA ™ ekl Edeld o] Fo o8 FE sHAlE AAGAA ATe A A6

-

AA L #HE FABE FoS ATS T Wk ol (oA, 1994), HFE
(2009)#} Doan et al.,(2006)%5 2] A AGF-ZAze} o] =eol v A &4
T 9F%s v & 5 Uk

telel dHolE 299 sHolgt Eod Ty E2 g9 E AT A

= 7 JTHEASA, 2002). & A7) #F oY Wit = A W 52,

K

=

FE 15 (p<.001)3 CON ZLH(p<.05) EFolA F23k o)zl Yeskon A
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<Abstract>

Effect of weight training and flexibility exercise on physical strength and

driver shot carrying distance of junior high - high school male golfers

Song, Oh-Bee

Faculty of Exercise and Sports Science, Graduate School,

Jeju National University

(Supervised by professor Lee, Chang-Joon)

The purpose of the study was to investigate effects of a weight training and a
flexibility exercise program for 12 weeks on driver shot carrying distance for junior
high - high school male golfers. 20 subjects were randomly assigned to 10 persons of
control group (CON) and 10 persons of an exercise group (RFE) to carry out a
combination of weight training and flexibility exercise program. In the weight training
program, exercise was performed out for 12 weeks, 4 times a week, for 60-70
minutes each time, and the program was designed with two types of routines that
alternated between odd number weeks and even number week. In the flexibility
exercise program, exercise was performed for 12 weeks, 6 times a week, before and
after rounds and weight training, and factors that influence physical strength and
driver shot carrying distance was measured before and after each. Average and
standard deviations for the measurement parameters of the group was calculated
using SPSS ver.12.0, and a pared sample t-test was carried out to verify differences
within the group, and an independent t-test was carried out to verify differences
between groups Wwhen measuring parameters before and after the experiment.
Significance levels for the hypothesis of the test was set to 5%. All variables of
physical strength showed a significant difference inside RFE groups after

experimenting, and only the left grip showed a significant difference inside the CON
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group after experimenting according to the results. Changes in both driver shot
carrying distance and club head speed after 12 weeks showed a significant difference
inside the RFE group after the experiment. In comparison between groups, trunk
extension backward that is a physical strength factor and club—head speed that is a
factor to influence driver shot carrying distance in RFE groups after 12 weeks of
exercise showed a significant difference, compared with the CON group. When
putting the above results together, factors to influence physical strength and driver
shot carrying distance were generally improved in the RFE group, and flexibility
especially (trunk flexion) improvement and club head speed showed rapid increase.
Through the above results, it may be concluded that applying a combination of both
a weight training and a flexibility exercise program increases the physical strength of
junior high - high school male golf players, and the positive effects brought on

factors that influence driver shot carrying distance.

* The paper is a master’'s degree thesis submitted to the graduate school committee of Jeju National

University in December 2011.
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