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ABSTRACT

Effects of Participation in Golf Exercise on a—Amylase and
Metabolic Syndrome Related Factors in Middle—Aged Women

Jeon A—Young
Advisor : Prof. Seo, Young—Hwan
Department of Physical Education,

Graduate School of Chosun University

In recent years, middle—aged women have been exposed to various
lifestyle—related diseases due to stress in the workplace and at home
because of their lack of physical activity, and the researches have
been conducted to improve and prevent metabolic syndrome related
factors. There are two subjects, the exercise group was a
middle—aged woman registered at the S—golf course in G Metropolitan
City and the control group recruited the subjects who did not
exercise normally. In addition, measurements at 0 and 12 weeks
(body composition, a—amylase, metabolic syndrome related factors)
were performed twice. For 12 weeks, the exercise group performed
golf exercise under the same condition, and the control group only
performed without exercise. For the statistical methods, we used the
corresponding sample t—test to see the difference between the
pre—and post—test in each group, and the repeated measures ANOVA

was used to test the difference between the measurement time and

— vii —
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the group. The statistical setting was a=.05 and the following
conclusions were obtained. In the change of a—amylase, the exercise
group showed a statistically significant decrease after the golf exercise,
but the control group did not show a statistically significant difference.
There was an interaction effect among the time of measurement*groups.

In the metabolic syndrome—related factors, the waist circumference
showed a statistically significant difference in the exercise group, and
there was an interaction effect between the measurement period and the
group. In addition, HDL—C showed a statistically significant difference in
the exercise group), and there was an interaction effect between the
measurement time and the timexgroup. TG decreased in the exercise
group, and there was an interaction effect between the time and the
time*group. Fasting blood glucose showed a decrease in the exercise
group, and there was an interaction effect between the measurement time
and the time*group. Systolic blood pressure decreased in the exercise
group and increased in the control group, but was statistically significant.
There was an interaction effect between time of measurement*groups.
Diastolic blood pressure increased in both the exercise and control
groups, but not statistically significant. Interaction effects were found only
at the time of measurement.

Taken together, we concluded that golf exercise is an effective
exercise to reduce a—amylase and improve metabolic syndrome related
factors in middle—aged women. In this way, if you continue to exercise,
not only the exercise, but also the duration and the frequency and time,
you will be able to prevent lifestyle diseases and relieve the stress of

middle—aged women. I think it will be possible.

— viii —
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Figure 4. Take Back 2—2
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Figure 5. Half Way Back 3—1

Figure 6. Half Way Back 3—2
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Figure 7. Top of the Swing 4—1

Figure 8. Top of the Swing 4—2



Figure 9. Down Swing 5—1
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Figure 10. Down Swing 5—2
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Figure 12. Impact 6—2
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Figure 13. Follow Throw 7—1

Figure 14. Follow Throw 7—2
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Figure 15. Finish 8—1

Figure 16. Finish 8—2
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Figure 17. Field Swing 1

Figure 18. Field Swing 2
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A, Avg HEFE doA AHS AP s

National Cholesterol Education Program(NCEP)ellA  2001del] A A| gt
Adult Treatment Panel II(National Institute of Health)7]& W& o}
o o] AAEO low HEH|RES 7|FoR 3 WCE o] &3sto] HAake=
102cm(40inch), A=  88cm(35inch)E 7oz Ao & FAAY
150mg/dL, U= A FH2HE EA= 40mg/dL, A= 50mg/dL,
g 130/85mmHg, &5 I 110mg/dL, ool 7IEelAl 3744 olds W=
st HW AT o w At

<Table 2> Clinical Factors of Metabolic Syndrome

il 8 2
1 Bruivk(selEd >102cm B4 / >88cm oA)
2 28 (=120 / =80mmHg)
3 < TAATG)(=150mg/dL)

4 3o HDL-C(<40mg/dL HA / <50mg/dL *14])

ol
8

A =2 FF(>110me/dL)
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Table 3. Physical Characteristics of Subjects

It
em Age(yrs) Height(cm) Weight (kg) Bodyfat(%)

Group

Exercise
52.50+6.96 161.40+4.85 57.43%6.17 24.34+5.99
Group(n=10)

Control
54.40%£11.19 164.10x£3.72 60.07%£5.30 27.36+£6.22
Group(n=10)

Values are meanzxstandard deviation
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Qo‘l'.
JFJ
>{vE
xﬂ.

1. 2432

= Aol AREE SAYFEIT == <Table 4>9 2t}

<Table 4> Measurement Item and Instrument

Item Measurement Instrument Country

Body

.. InBody 370
Composition

InBody KOREA

a—amylase a—amylase NIPRO JAPAN

Waist

Circumference

TANITA KOREA

Metabolic
Syndrome
Related Factors

HDL-C

Glucose Alere U.S.A

Triglycerides

Blood Pressure BP—-BIO 320 KOREA
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A A (kg) S AF(kg) o &

A 4(BMD) 9] =4S BMI(kg/m’)

248
InBodyAFe] In—

=9

el

A A]

dgrolu, 414
o] 48

oL
[}

A% (kg)/A174 (') 9

R

o
=

Body 370

/Kg A

o] AlAT

=

Figure 19. InBody 370
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b. a—otdz}etAl 53

a—otdetolA] =L NIPRO(JAPAN)ALS] =A7]7]1E o] &35}

z prom WA 940 8 W vue Wi F8 Aol SAA
=247 % ol 24 Ae] Hz ©A @ e} 13 @ frA

Figure 20. a—amylase machine & strip
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Figure 22. a—amylase measure 2
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selEe =4S TANITA(KOREA)ARS] Zxtz $nl2 slgsd AW
ol <Figure 23>¢} #t}.

Figure 23. TANITA Tape Measure

SHIE 52| = 539

% 1D BA UUE 257 30cmES 22 MEE 2F SLA3D;
SE Dotsl i el ST EICH |

NARNARSE 2 TUIM OIT OfA ARG WT OHE =2 AREBE)|
b 2 SUFFE ENE STEICH :

3 EX0 IITE SR =8 B0 0 1cmIiR ﬁﬂ*._il:f.;_

4 X9 NstAZo =80 82l THAE 2FE £
B2 4 Juild TDIsmLE 80 821 SEEC

Figure 24. Waist Circumference Measurement Method
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geol =4 BP-BIO 320(Biospace, KOREA)C. & ¥ &x}= =z & oF
S5EAE FHES FHS = oAb gro} I 7F & Alolo] YEF S}

o ="

ol Azel| FHS L F FH A HES FEE AEwor S4o] "

; § =

S
&

=4
N

Figure 25. BP—BIO 320

<Table 5> Criteria for Diagnosis of Hypertension

n= T57] Y 337

= (mmHg) (mmHg)

g 120 30

T2 A4 130—139 85—89

171(A <) 140-159 90—99

271(F 5% 160—1709 100—109

A=y

37N (F5 180—209 110-119

471(L53) >= 210 >= 120
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HDL-C, A%

2) HDL-C, $AAY, 35383 5H

Figure 26. Fasting Blood Glucose, HDL—C, Triglycerides

<Table 6> Metabolic Syndrome(HDL—C, Triglyceride, Glucose)

., TEHF =4S Cholestech LDX Analyzer(Alere,

USA)ZE Fgxrte] & & dZHFos T2 & Adr|jz &

= T2
HDL-C 3440, 99450mg/dl =] 5F
/A v 150mg/dl o] 4+

o
I
el
oft

100mg/dl o] A+
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C. @74z

B ATt BreES AAS: $EIFS A 60%, F 58, F 12%
G SBETRIARS ANSAT, 059 1259 27 a-olRetolAlst WAFF

S
r
(i
o,
2
Ll
||V
oxl
o
o,
38

ot A7 H2HE <Table 7>} o] AAskdch

Table 7. Process of Study

Selection of Subjects

- Middle—Aged Women(40~60 aged)
- Non Participants Golf Exercise
- Exercise Group(N=10), Control Group(N=10)

y

Pre—Test

- a—amylase
- Metabolic Syndrome Related Factor

y

Golf Exercise Program

- Exercise Type : Golf Exercise

- Exercise Intensity : 50—70% HRmax

- Exercise Time : 60min / a day

- Exercise Frequency : 5times / a week
- Exercise Period : 12weeks

y

Post—Test

- a—amylase
- Metabolic Syndrome Related Factor

y

Statistical Processing
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D. $5xX=21%

Hood o] AlgE FX SFITE IS <Table §>¢} #o]

& 1253 5 53] 19 602 (EH&E 5%, TZE 50%

ERER-1E

Table 8. Golf Exercise Program

Period Exercise Time In.t en Frequency
Sity
Warm—up 5min(stretching)
lweek Basic Explanation and Exercise
2week  Half Swing Chapter 1.
3week  Half Swing Chapter 2.
4week  Downswing and Impact
bweek Impact and Follow Through
50
6week  Full Swing . _ Stimes /
50min
7week  Iron Shot 70 a week
8week  Driver Shot HRmax
9week  Fairway Wood Shot and Utility Shot
10week Short Game
Situation—appropriate Short
11week .
Game Practice
12week Organizing for Practice
Cool—down 5min(stretching)
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Figure 27. Golf Exercise 1
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Figure 28. Golf Exercise 2
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Figure 29. Golf Exercise 3
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Figure 30. Golf Exercise 4
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E. A9

EAAE SPSS 24.0 BAZRaRoR yE Ay BE Fe Ha(M)
I FEAAHESD)E FEdal, EE1FH A TFY a—obEetolA|et thAt
SHo HEdAe] HE Wl AP AR ALY AfolH TS flske] WS R
t—testE Ao, A 7|3be] wpg Wskel a5 Fbel wE AolE 24
7] 9lsle] WHESAHEAFEA (Repeated Measures ANOVA)S A A&}

EAA AAR ke a=.052 3T}

O
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A. a—o}dtoA o] W3}

4

123 2 ra 0] o]z Fdod5o a—obdetolA] Wsh= <Table
9>3} o] $-wI1FolA APA 33.30+14.11KIU/Ll A AFS- 26.10+13.95kIU/L
o7 7Aad AN EAHOR o8 Hol= HATH(p<.001). EALEA =
AFA - 35.50+11.30kIU/LOl A AFS 38.80+11.66kIU/LE S7}6te] EAZ o=
frolgk ato]l & HolA| eFokrh

a—opdetolAle] WstE H7] flste] Hirato] TS 93 WMHESALAREA
= AT Aol yehd mkeh o] AT xm (ol BAA R Feofgh A
olE U AaAg it e Ae® YEEom(F=18.117, p<.

A719F 25 e AEAE a3t gl Aoz el
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<Table 9> Paired Sample t—Test of a—amylase

Items Group Pre—test Post—test t D
Bxercise 404041411  26.10£13.95 5781 000
Group
a—amylase
(kIU/L) c I
ontro 35.50+11.30  38.80£11.66  —1.550 156
Group
Values are mean=xstandard deviation, **xp<.001
<Table 10> Tests of Within—subjects Contrasts of a—amylase
Type I
Source Time Sum of df o F Sig.
Square
Squares
Time Linear 38.025 1 38.025 2.499 131
Time*Group Linear 275.625 1 275.625 18.117"  .000
Error(Time) Linear 273.850 18 15.214
sk 570=,001
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<Table 11> Tests of Between—Subjects Effects of a—amylase

Source U2 UL S df Mean Square F Sig.
of Squares
Intercept 44689.225 1 44689.225 142.493 .000
Group 555.025 1 555.025 1.770 .200
Error 5645.250 18 313.625
45
40
30
25 9= Exercise
20 == Control
15
10
5
0
Pre-test Post-test
Figure 31. Pre—Post Test of ¢ —amylase
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B. AISFE BAAA Wl

1. &4 Wg

slEEue Wake <Table 12>3 o] $F1Fol ] Abd 80.80+1.22cmoll A
AFS 77.15%2.76cmO. 2 A3 Az EAFHOR §3F olE HIY
(p<.001). EAZFANAE AFA 84.80+4.82ecmoll A AFS 84.00+1.49cm= 7t
2BPAAIRE SAA O R fFold Apo]lE HolA T

slel=de] WtE B7] fste] Hyate] AT fld HESAHIAENS A
& Aol A yehd vkl o] A A9 dm (ol BAA SR Fo3k AfolE
Hol A48 a7t v Aow yesom(F=8.265 p<.01), (F=25.916,
p<.001) SAA7]x1F W& Zol= gle A= UERT

<Table 12> Paired Sample t—Test of Waist Circumference

Items Group Pre—test Post—test t p
Waist i
. Exercise 80.80+1.22 77 1542.76 4896 001
Circumfe Group
rence Control 84.80+4.82 84.00£1.49 .590 .570
(cm) Group

Values are meanzxstandard deviation, ***p<.001

<Table 13> Tests Within—Subjects Contrasts of Waist Circumference

Source Time ’;S‘?I’r? (gl df Sl\cﬁ:l{le F Sig.
quares
Time Linear 49.506 1 49.506 8.2657 .010
Time*Group Linear 20.306 1 20.306 3.390  .082
Error(Time) Linear 107.813 18 5.990
*x57g=.01
-39 —
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<Table 14> Tests of Between—Subjects Effects of Waist Circumference

Type I Sum

Source o Saiaee df Mean Square F Sig.
Intercept 266913.906 1 266913.906 23503.701 .000
Group 294.306 1 294.306 25.916™" .000
Error 204.412 18 11.356
wak570=.001
90
L —
.—
80 ¢
70
60
50 9= Exercise
40 =8= Control
30
20
10
0
Pre-test Post-test
Figure 32. Pre—Post Test of Waist Circumference
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2. HDL—-C¢] W3}

HDL-C¢ W3l <Table 15>3 o] % aFA Abd  51.90
+11.35mg/dIoll A AF$- 65.30+10.64mg/dlo. 2 F713F Az FAXHoRE {9
g zolE HAAW(p<.05). FATFONAE AP 54.30£7.42mg/dlol Al AR
52.10£11.10mg/dlZ  #F4dte] BAHom {23 Ao]Z Holx it}
HDL—-C¢] Wsls W] flste] Bitxte] ASS flal SRS A
Adtell A yehd bkel o] 54 Al7|et SAHAT]E ol wel SAH R f
oJgk AfolE Hol HA5AE maart e Aow YEi o (F=6.272, p<.05),
(F=12.168, p<.01) I3wol W& ztol= gl o= Ve

<Table 15> Paired Sample t—Test of HDL—C

Items Group Pre—test Post—test t D
Bxercise 51 9041135 653041064  —3.079° 013
HDL—C Group
(mg/dD)
Control 54.3047.42 521041110  2.135 062
Group

HDL—C: High Density Lipoprotein Cholesterol #p<.05

<Table 16> Tests Within—Subjects Contrasts of HDL—C

Source Time ’Isé?r’rf (gl df Sl\c/llﬁgl{le F Sig.
quares
Time Linear 313.600 1 313.600 6.272" 022
Time*Group Linear 608.400 1 608.400 12.168™ .003
Error(Time) Linear 900.000 18 50.000
*51g=.05, **s57g=.01
— 4] -
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<Table 17> Tests of Between—Subjects Effects of HDL—C

Type I Sum

Source GHiSutares df Mean Square F Sig.
Intercept 124992.400 1 124992.400 1009.813 .000
Group 291.600 1 291.600 2.356 142
Error 2228.000 18 123.778
80
70
60
—
50
0 =9- Exercise
=== Control
30
20
10
0
Pre-test Post-test
Figure 33. Pre—Post Test of HDL-C
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3. SAAY(TG)e Wt

SAAE] W3leE <Table 18> #o] & 1FolA Abd 256.30%
95.02mg/dlol Al AF$ 184.10%46.62mg/dlo. 2 Z A3 Az FAHo=
frolgk zol= HAT(p<.01). EAZFAAME AH 178.30£39.86mg/dlol] A
AFE 173.70£30.04 mg/dlZ #asANE AR folgt Afo]E Holx| ¢
Atk FEAR] WEE By flete] Hate] HES Hd SRS
AR Aapoll A vpebd wkel o]l 54 Al7|e} SAAT]LE bl whEl F A4

P
o
it
i
o,
30
o
A
=5
i
g
&

<Table 18> Paired Sample t—Test of Triglycerides

Items Group Pre—test Post—test t D
Exercise -
. . + +
Triglyceride Group 256.301+95.02 184.10£46.62 4,231 .002
S
(mg/dl) Control 176 40430.86  173.70430.04 807 441
Group

Values are meanzstandard deviation, #*p<<.01

<Table 19> Tests Within—Subjects Contrasts of Triglycerides

Type I
Source Time Sum of df SMS;ll{le F Sig.
Squares !
Time Linear 14745.600 1 14745.600 18.221™" .000
Time*Group Linear 11424.400 1 11424.400 14.117" .001

Error(Time) Linear 14567.000 18 809.278

sk 570=,001
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<Table 20> Tests of Between—Subjects Effects of Triglycerides

Type I Sum .
Source o Saiaee df Mean Square F Sig.
Intercept 1569744.400 1 1569744.400 259.939 .000
Group 195636.400 1 195636.400 3.235 .089
Error 108700.200 18 6038.900
300
250
200
L —
150 =¢- Exercise
=m= Control
100
50
0
Pre-test Post-test
Figure 34. Pre—Post Test of Triglycerides
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4, ZEIF(Glucose)? W&}

FTEEEe WH3= <Table 21> o] & 1FoA A 107.00+9.03mg/dl
AN AFE 97.70+£5.88mg/dle 2 A% AR FAHOZ {3t AolE
B (p<.05). BAZFAMNE AR 99.20£7.82mg/dloll A AFF 100.00
+8.83mg/dl= F7kete] BAAoR folgk ztolE WolA sty T
WskE 1Y) flete] Aatate]l AFS 98] MHESAHEANEA S ARG Aol A
Uepd vhep o] SA A7IS} SABA7]x 1w ghell wEt SAIF O ® {7 Ao
& Hol A58 5t e Adom yEgoem(F=5.797, p<.05), (F=8.185,
p<.01) ZLFol| u}& =}o]

rlr
g0
rlr
S,
o
f
i
o,
L
)

<Table 21> Paired Sample t—Test of Glucose

Items Group Pre—test Post—test t p
Eéemse 107.00£9.03  97.70%5.88 2.971" 016
Glucose roup
(mg/dl)
Control 99.20£7.82 100.00£8.83 —.490 636
Group

Values are meanzstandard deviation, *p<.05

<Table 22> Tests Within—Subjects Contrasts of Glucose

Source Time ’;glrr’r? (gl df Sl\c/llsgl{le F Sig.
quares
Time Linear 180.625 1 180.625 5.797"  .027
Time*Group Linear 255.025 1 255.025  8.185" .010
Error(Time) Linear 560.850 18 31.158
*51g=.05, **s5ig=.01
— 45 —
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<Table 23> Tests of Between—Subjects Effects of Glucose

Type II Sum df

Source GHiSutares Mean Square F Sig.
Intercept 407838.025 1 407838.025 4221.804 .000
Group 75.625 1 75.625 783 .388
Error 1738.850 18 96.603
120
80
60 -9~ Exercise
=s= Control
40
20
0
Pre-test Post-test
Figure 35. Pre—Post Test of Glucose
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5. 57| Ee W3

=

7}o =

%; oA AFA 123.10£9.55 mmHg
4 AR AR HoF AolF

01D). SAZFAME AR 115.50£10.74mmHgoll 4] AF$ 126.00+

F%7]499ke] Wl <Table 24>}
o 4 AFF 117.5046.07mmHg o &
HAATH(p<
7.77mmHg® Z7FtQAA W BAA o7 fodk xto]E YEFHTH p<.001). £
71dstel WstE ®Wo] flste] BuAto]l ASS flE
Adto A veEpd wpe}l o] = A 7]xT1Eo] wWE x|
10 2 Ve O™(F=31.063, p<.001),
Ao EpsT

| 51

s

o]
2R

rlr

<Table 24> Paired Sample t—Test of SBP

Items Group Pre—test Post—test t D

Exercise

231"
Group 3.23

123.10£9.55 117.50£6.07 .010

SBP
(mmHg)

Control

—4.541™
Group

115.50+10.74 126.00£7.77 .001

SBP:  Systolic
#xkp<, 001

Blood Pressure Values are meanxstandard deviation, #**p<.01,

<Table 25> Tests Within—Subjects Contrasts of SBP

Type I
Sum of
Squares

Mean

df Square

Source Time Sig.

Time Linear 72.900 72.900 3.287  .087

Timex*Group Linear 688.900 688.900 31.063™" .000

Error(Time) Linear 399.200 18 22.178

sk 570=,001
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<Table 26> Tests of Between—Subjects Effects of SBP

Type II Sum .
Source o S df Mean Square F Sig.
Intercept 579846.400 1 579846.400 4463.791 .000
Group 400 1 400 .003™ .956
Error 2338.200 18 129.900
x#570=.01
140
120 ><
100
80
=9- Exercise
60 =s= Control
40
20
0
Pre-test Post-test
Figure 36. Pre—Post Test of SBP
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6. &7 el W3

=

7] dgke]l W= <Table 27>3 o] o
mmHgoll /] AFF 77.30+5.14mmHg e 2 F7tatd A EAH o7 F93 =t
%t AbA AL
80.00+9.30 mmHg= S7FeF3lAINE SAH 2 o] 2fo] & HolA|
7] Aol Wsks wBr) ffste] HaAto] HES fls) vy
13F Aatell A vpebd upel o] SA Al7|o] whe} EAF o ® Fefgh
a7t Ade Ao® YEtHF=6.571, p<.05). LF%

=)
Sk

&AM AR 72.40+8.31

g %

= Holx EAFoAE 74.30£10.40mmHgol A

g

=
=

<Table 27> Paired Sample t—Test of DBP M=%SD

Items Group Pre—test Post—test

Exercise

72.40£8.31
Group

77.30£5.14 —1.808 104

DBP
(mmHg)

Control

74.30£10.40
Group

80.00£9.30 —1.825 101

DBP: Diastolic Blood Pressure Values are meanzstandard deviation

<Table 28> Tests Within—Subjects Contrasts of DBP

Type I
Sum of
Squares

Mean

df Square

Source Time Sig.

Time Linear 280.900 1 280.900 6.571°  .020

Time*Group Linear 1.600 1 1.600 .037 .849

Error(Time) Linear 769.500 18 42.750

%*51g=.05
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<Table 29> Tests of Between—Subjects Effects of DBP

Type II Sum

Source of Squares df Mean Square F Sig.
Intercept 231040.000 1 231040.000 2253.927 .000
Group 52.900 1 52.900 .b16 482
Error 1845.100 18 102.506
90
80 :
/‘
70
60
50
-9~ Exercise
40 === Control
30
20
10
0
Pre-test Post-test
Figure 37. Pre—Post Test of DBP
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