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<Abstract>

The Effect of the weighted load walking on
health-related fitness and blood lipid in obese

female college students

Roh, Dong-]Jin

Physical Education Major
Cheju National University

Jeju, Korea

Supervised by professor Lee, Chang-Joon

The purpose of this research was to examine the effect of 12 weeks
weighted load walking on health-related fitness and blood lipid in obese
female college students. The subjects were randomly assigned to three
groups which are control group, walking exercise group and weighted load
walking group. Each group was consist of 7 subjects. The prescription
program of walking and weighted load walking exercise was each loaded 60
minutes / 4 days / 12 weeks, each time factors or health-related fitness and
blood lipids were measured. Measurement of pre & post prescription on each
program was performed at 0 and 12 week. All data were expressed as mean
and standard deviation by using SPSS program, and two-way
ANOVA(Scheffe) was performed to test interaction of groups and periods.

The level of statistical significance for all statistics was set at p<0.05.



There was no significant difference between and within the groups for V
OZ2max and VE of cardiorepiratory in health-related fitness. AT was not
significantly different between groups, but significantly increased between the
periods. In post-hoc test, AT was significantly more increased in the walking
group and the weighted load walking group than that of the control group.
There was no significant difference in muscular strength between and within
the groups, but muscular strength was significantly more increased in the
weighted load walking group than that of the control group and the walking
group in post-hoc test. Muscular endurance and body composition were not
significantly different between and within the groups. Flexibility was
significantly different between the groups, but not significantly different
between the periods. TG was significantly different between the groups, but
not different between the periods. In post-hoc test, TG was significantly
more decreased in the walking and the weight load walking group than that
of the control group. TC, HDL-C, LDL-C was not significantly different
between and within the groups.

In conclusion, AT and muscular strength in health-related fitness had
positive effect and TG in blood lipids could be also improved through the 12
weeks walking and weighted load walking program. When considering the
above results, The exercise program of the study was not sufficient to apply
for obese female college students for application, and necessary exercise

program which can be available during life span.
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Table 4. Prediction Equations of percent body fat accordin to skinfold thiekness measurement
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1. 97 U4

2 475 TP A AFHAELS JAl AAqE Cgtel] AT o 2 g
A T AATE 30%7F Y& oFA 218 S diFez dt. JaETFE2 A
I3 7% (CON; Control group), A7|&s 1% 79 (WE; Walking Exercise group),

=

SHEs A71¢% 1% 7Y (HWE; Handweight Walking Exercise group) &2
29 FEHe o) FA wiAste] FAsAT

AFHEAEE FAA FsZE2ael| FHostA @ 5 Ao gle A
2 Ag9 oo 9 Ao tha] FE3] oldista AAE Fo ALE A oA
fgg oz NAA 54L& <Table 5>9 #t.

Table 5. The physical characteristics of subjects

Group e wlE 217 (cm) Askg) AALE(%)
CON 7 22 158.14 66.34 35.77
WE 7 23 159.00 67.47 37.57
HWE 7 23 159.71 66.65 35.71

MtSD : Values are Meantstandard deviation
CON; Control group, WE;, Walking Exercise group, HWE; Handweight Walking Exercise

group

2. 49 474

HdaAE 2 de:AdS SAGAY. AdAAH ddHA = <Figure 1> 2t}

- 17 -
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Table 6. The walking exercise and handweight walking exercise program
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1) A¥A7159 H3
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~

2 th A & A 2 ZF(maximal oxygen uptake; VOsmax)® 3}
12778 A7l¢s % SFFs 2A7LE 229 VOsmax ¥ 39 71=%

3
A 2 MIFREAM A3 = <Table 7>, <Table 8>3 2t}

Table 7. The results of repeated measure ANOVA for VO.max after 12 weeks

Source SS df MS F Pr>F
Group 271.571 2 13.786 523 097
Period 29.167 1 29.167 1.106 .300
Group*Period 10.619 2 5.310 201 819
Error 949.714 36 26.381
Total 1017.071 41
MRy 23

, 1w H(F=523, p>.597), A A 71k HF=1.106, p>.300) F 7
A7 GEUA SRk3, 15F ANALA HE 5489 5HE A5H 2

EAA 0w 98 2o](F=.201, p>.819)7} UEtubA ket

o

- 25 -



Table 8. Comparison of VOsmax after 12 weeks

VOsmax(ml/kg/min)

Group
pre post t p
CON 40.0+5.25 40.5+4.31 -.222 828
WE 39.4+6.07 40.8+4.87 -485 636
HWE 40.4+5.31 43.4+4.79 -1.109 289
F 057 195
Pr>F 945 467
Post-hoc NS NS

Values are meantstandard deviation, CON, Control group; WE; Walking Exercise

group; HWE; Handweight Walking Exercise group

F A} P34 2% W, 2F L F9% A% G g

N

(2) 37 =% (maximal ventilation; VE)¢ * 3}

123 A71es 3 $FFe B7lws Z=2a# § VE ¥ JesAF

o=y
rE

ZFEAM A3 <Table 9>, <Table 10>3 Zt}.

Table 9. The results of repeated measure ANOVA for VE after 12 weeks

Source SS df MS F Pr>F
Group 206.506 Y, 103.253 443 646
Period 185.640 1 185.640 797 378
Group#*Period 142.780 ) 71.390 .306 738
Error 8390.263 36 233.063
Total 8925.190 41

AR oR F93 0] (F=.306, p>.738)7} YEFL A & gk},

- 26 -



Table 10. Comparison of VE after 12 weeks

Group VE(Z /min)
pre post t p
CON 85.0+15.1 85.2+15.3 -.025 981
WE 82.6+14.6 85.9+12.7 -.451 .660
HWE 34.8+16.7 93.9£16.5 -1.020 328
F 052 23
Pr>F 950 499
Post-hoc NS NS

o
N
=y
o,
i
~
Mo
offl
e
ol
)
iz
_O|L
M
A
Ho
offt
[kl
fetl
[
o,
et
o=
—
T
toty
lo
2
)
off
o,
ot

Table 11. The results of repeated measure ANOVA for AT after 12 weeks

Source SS df MS F Pr>F

Group 119.000 % 99.500 2.964 .064

Period 172.024 | 172.024 5124 030"
Group*Period 77.190 2 38.595 1.150 328

Error 1208.571 36 33.571

Total 1656.786 41

Hol = 98 o] (F=2.964, p>.064)7} YEFL}A Fgko

U, X717 tele 9% A(F=5.124, p<.05)7} vdetgh, &3 2§53 A 7]

ds A5 AR SAHeE F9F% Aol (F=1.150,

- 27 -



Table 12. Comparison of AT after 12 weeks

Group AT(ml /kg/min)
pre post t p
CON 24.8+6.33 25.1£5.14 -.093 928
WE 27.5+6.90 32.8+4.87 -1.655 124
HWE 25.2+6.23 31.8+4.94 -2.184 .050
F 353 4943
Pr>F 707 019"
Post-hoc NS WE, HWE>CON
* p<.05

AMEAZE A ATE WE 285 3% HWE 2894 CON ZEHUY F9 &4
| YElwroy WE 283 HWE 288 #9973 #2071 vyeyA sk

40 r
35
[e)]
X
P= —e—CON
£ 30 | —-—WE
= —A— HWE
25 F %
20 'l ']

pre post

Figure 3. Comparison of AT after 12 weeks

12779 A71¢%E 9 FYNG A% 2ad Food(Zed) Wty )

SEAYF 9 HFEAM A= <Table 13>, <Table 14>3 2t}



Table 13. The results of repeated measure ANOVA for muscle strength after 12 weeks

Source SS df MS F Pr>F
Group 827.272 2 413.636  2.076 140
Period 237.619 1 237619 1193 282
Group*Period 210.439 2 105.219 528 594
Error 7172.751 36 199.243
Total 3448.081 41

VR A7 2§ (HF=2.076, p>.140), A 7] FHEF=1.193, p>.282) 9] &
78 G A goka, aEd AAV e e ZduAdde] aRE A5 A

EAA R F93 2ol (F=528, p>.594)7} YEFUYA &ttt

N

Table 14. Comparison of muscle strength after 12 weeks

muscle strength(kg)

Group
pre post t p
CON 46.6+16.90 47.8+15.03 -.140 891
WE 46.3£13.96 48.3+13.77 -.270 192
HWE 51.2+12.81 62.2+11.60 -2.302 040"
F .238 4.175
Pr>F 7190 032"
Post-hoc NS HWE>CON, WE
* p<.05

AFEA 43, B SyudRL FsfgodM Aok A Fgod, F
g3 A4, 28L& HWE 2FdA 1257 & F9stA S7Hp<05)s 4. s
TH4% A%, HWE 2544 A CON 153 WE 252 FstA A dew
o, CON 253 WE 252 F9% Aol7F yepyA okt
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Figure 4. Comparison of muscle strength after 12 weeks

3) TATH (S ELLI7)Y ¥
&

12539 BA7les R T

B3 A7e% 220 B EATH(RRLOI)

Ww3lol VeE A% U WEREAN AyE <Table 15>, <Table 16> #t},

Table 15. The results of repeated measure ANOVA for muscle endurance after 12 weeks

Source SS df MS F Pr>F

Group 1106.333 Z 553.167  3.230 051

Period 48.214 1 48.214 282 599
Group#*Period 5.286 2 2.643 015 985

Error 6164.571 36 171.238

Total 7324.405 41

HEgFEA A3, 15 7H(F=3.230, p>.061), AA7]F 1H(F=.282, p>.599) <

Ak e g3, 1§ AR g e EAse iR AF@ A%
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Table 16. Comparison of muscle endurance after 12 weeks

Gromp muscle endurance(times)
pre post t p
CON 35.2+17.06 36.4+17.44 -.124 903
WE 22.0+12.42 245+13.25 -375 715
HWE 28.1+7.42 30.8+6.84 =711 491
F 1.854 1.403
Pr>F 185 271
Post-hoc NS NS

F as A4, 2% W, 1F ¢ F9% A G g9,

4) FARFAZ)Y v

12779 271¢% % 3V 2re% zzoagy

o,

o o
F fa

(H42) W3el

Ned AT R EFLY

g

Table 17. The results of repeated measure ANOVA for trunk flexion after 12 weeks

Source SS df MS F Pr>F
Group 169.836 % 84.918 3.753 033"
Period 18.006 | 18.006 196 378
Group*Period 2.139 2 1.070 047 954
Error 814.583 36 22.627
Total 1004.564 41
, p<.05

7ho] 98k A o] (F=3.753, p<.05)7} YERom A A7) 7h
o G938 0] (F=.796, p>.378)7} YEFUA kot

B A

S FE, a5 AR

s ASE 43 TAALRE 7oA Aol (F=.047, p>.954)7F

- 31 -



Table 18. Comparison of trunk flexion after 12 weeks

trunk flexion(cm)

Group
pre post t p
CON 14.3+4.07 14.9+£3.50 -.330 47
WE 10.5£5.90 12.2+591 -.520 612
HWE 15.4+3.82 17.0+4.72 =702 496
F 2.046 1.762
Pr>F 158 .200
Post-hoc NS NS

O

53 A2, 2% 0, 2% ¢ #9% 47 dEuA @

%2,

o

&

125738 A71&s 3 T @Fe Zrlee 2208 § AT U JVeeAF

2 HZERAN An= <Table 19>, <Table 20>3 2

s

Table 19. The results of repeated measure ANOVA for weight after 12 weeks

Source SS df MS F Pr>F

Group 251.243 2 125.622 673 516

Period 56.006 1 56.006 .300 087
Group*Period 20.315 2 10.157 054 947

Error 6716.254 36 186.563

Total 7043.818 41

WA A, 15 H(F=673, p>.516), A7t 7H(F=.300, p>.587) 2 =
e @9, 1§% AN hE 4G ANRE AEFE 2% F

Ao & F9 3 o] (F=.054, p>.947)7} VEFUA ¢ ko).
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Table 20. Comparison of weight after 12 weeks

Gromp weight(kg)
pre post t p
CON 66.3+12.45 66.0+12.13 052 959
WE 62.4£14.18 59.2+13.31 443 .666
HWE 62.8£15.35 59.4+14.23 421 681
F 163 589
Pr>F .350 065
Post-hoc NS NS
F a3 AZA%, 28 U, 2§ ¢ $9% 47 Jeuyx 231

12579 A7les 2 TV BUlee ==

71 el
2 9 WgR M AixEs <Table 21>, <Table 22> 2},

Table 21. The results of repeated measure ANOVA for soft lean mass after 12 weeks

Source SS df MS F Pr>F

Group 8.163 % 4.082 181 835

Period 3.289 | 3.259 145 706
Group*Period 3.321 2 1.661 074 929

Error 811.894 36 22.553

Total 826.638 41

WA Ay 2F 7H(F=.181, p>.835), A A 7] 7k 7HF=.145, p>.706) 9 & =}
b GEbYA oka, aF ) X e JaFse anEsE g5 239 F

Aoz F93 o] (F=.074, p>.929)7} VEFUA ¢ gk},
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Table 22. Comparison of soft lean mass after 12 weeks

soft lean mass(kg)

Group
pre post t p
CON 39.5+6.16 39.3+6.42 .068 947
WE 38.7+2.75 39.6+2.66 -.581 o172
HWE 39.7+4.48 40.7+4.60 -2.083 .059
F 076 2.825
Pr>F 928 .086
Post-hoc NS NS

Table 23. The results of repeated measure ANOVA for fat mass after 12 weeks

Source SS df MS F Pr>F

Group 35.175 % 17.587 556 078

Period 22.440 | 22.440 710 405
Group*Period 12.549 2 6.275 199 821

Error 1137.780 36 31.605

Total 1207.944 41

Ao & §93 o] (F=.199, p>.821)7} VEFUA ¢k gk},
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Table 24. Comparison of fat mass after 12 weeks

fat mass(kg)

Group
pre post t p
CON 23.7+6.31 23.9+6.17 .000 1.000
WE 25.6+6.32 23.8+5.43 558 087
HWE 23.8+5.37 21.2+3.63 1.072 305
F 188 631
Pr>F .830 043
Post-hoc NS NS

Table 25. The results of repeated measure ANOVA for percent body fat after 12 weeks

Source SS df MS F Pr>F

Group 52.275 % 26.137 1.497 237

Period 28.012 | 28.012 1.604 213
Group*Period 24.315 2 12.157 696 505

Error 628.683 36 17.463

Total 733.284 41

WM A a5 7HF=1497, p>.237), A 717+ 7HF=1.604, p>.213) {2 3t

A7 dEUA etE, 154 AR mE 4sAge 13

i

Ze!

olN
S
i
&

EAAOR Fo8 o] (F=.696, p>.505)7F WEFYA &t}
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Table 26. Comparison of percent body fat after 12 weeks

percent body fat(%)

Group

pre post t p
CON 35.7+3.40 36.0+£3.68 -.166 871
WE 37.5+5.02 35.7+4.43 716 488
HWE 35.6+4.78 32.2+3.43 1.528 152

F 381 2.045

Pr>F 689 158

Post-hoc NS NS

F a3 AFA%, 2§ 0, 2F ¢ F9F At dedd 2%

Table 27. The results of repeated measure ANOVA for waist-hip ratio after 12 weeks

Source SS df MS F Pr>F

Group .006 % .003 1.263 295

Period 004 | 004 1.688 202
Group+*Period .002 2 .001 bH27 595

Error 081 36 002

Total .093 41

BER A An 718 7HF=1.263, p>.295), A2 717t 7HF=1.688, p>.202) < &
A7F EUA @k, 253 AA7G mE AeAge i

EAA R F938 2ol (F=527, p>.595)7}F YEFUA &ttt

i

g

olN
r
Y
i)
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Table 28. Comparison of waist—hip ratio after 12 weeks

waist-hip ratio(WHR)

Group

pre post t p
CON .88+.045 .88+.039 -.063 951
WE .88+.053 .86+.053 348 A13
HWE 87+.054 .83+.034 1.410 184

F 143 1.950

Pr>F .368 A71

Post-hoc NS NS

# a3 AFEH, A% U, 2F T K92 A G @gn.

2. %A 4 (blood lipids)¢ ¥ 3}

1) TG(Triglyceride)d 3

12579 A71es R $FFe Zrles =238 F TG W9 e AF

Table 29. The results of repeated measure ANOVA for blood TG levels after 12 weeks

Source o) df MS F Pr>F

Group 8172.429 4 4086.214  6.678 003"

Period 1337.357 1 1337.357  2.186 148
Group#*Period 1353.571 2 676.786  1.106 342

Error 22028.286 36 611.897

Total 32891.643 41

A F% ol (F-2186, p>.148)7F b ekgkeh. &8 2§ A 7] bl
ME FEAEY EHE AFE A% BAHOE FoF Aol (F-1106, p>.342)7%
ol
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Table 30. Comparison of blood TG levels after 12 weeks

Group TG(mg/dl)
pre post t p
CON 76.7+26.58 81.1+25.12 -.320 154
WE 59.8+21.72 43.5+11.42 1.755 105
HWE 58.4+36.76 36.4+19.45 1.399 187
F 858 10.622
Pr>F 441 .001""
Post-hoc NS WE, HWE<CON
% p<.0l

AAEAZ A3 TGE WE 183 HWE L&A CON 18Xt FostA v
A e oy, WE 253 HWE 258 #2935 2ol 7} velx] gkt

90 r

8o | /

70 F

60 —e—CON
- WE
50 F —A&— HWE

mg/dl

a0 |

30 F

20 A ']
pre post

Figure 5. Comparison of blood TG levels after 12 weeks

2) TC(Total Cholesterol)¢ ¥ 3

1253te] A71es 3 TEFFe 2rlee z2ad §F TC WY JesAF
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Table 31. The results of repeated measure ANOVA for blood TC levels after 12 weeks

Source SS df MS F Pr>F
Group 2764.190 2 1382.095  2.598 088
Period 188.595 1 188.595 .355 055
Group*Period 421.333 2 210.667 .396 676
Error 19152.000 36 532.000
Total 22526.119 41

Ny
ASh
)
uj
i
B
&2
32
=
[
il
&
_>J‘_AJ
lv‘
N
i
=3
=
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ox
o
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ofo
lo,
fol
i)
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M
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Table 32. Comparison of blood TC levels after 12 weeks

Grou TC(mg/dl)
pre post t p
CON 168.0+23.88 171.0£25.97 -.225 826
WE 160.8+£31.51 148.4£19.95 .881 395
HWE 152.2£13.11 149.0£19.57 .369 719
F 749 2.388
Pr>F A87 120
Post-hoc NS NS
F &3 AFA%, 2% 0, 1§ ¢ f9% A7 G gk

3) HDL-C(High Density Lipoprotein Cholesterol)9 *H 3}

12779 A71¢% %2 THERe 27e&s 2209 & HDL-C W39 71«%

pile

A 9 WA AiE <Table 33>, <Table 34> 72t}
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Table 33. The results of repeated measure ANOVA for blood HDL-C levels after 12 weeks

Source SS df MS F Pr>F
Group 432.905 2 216452  2.247 120
Period 5.357 1 5.357 .056 815
Group*Period 7.000 2 3.500 036 964
Error 3467.714 36 96.325
Total 3912.976 41

HPgEY Ay 2F HF=2.247, p>.120), A A 717 ZH(F=.056, p>.815) 9| &
A7 UEUA 29tn, 1E8% AA/%e] ge 4sdge] AR A5 29
EAXH SR Fodt o] (F=.036, p>.964)7}F YEbY A &kt
Table 34. Comparison of blood HDL-C levels after 12 weeks

HDL-C(mg/dl)
Group
pre post t p
CON 59.8£13.06 60.1£12.81 -.014 .968
WE 67.8+7.33 67.8£7.05 .000 1.000
HWE 63.2+8.45 65.1£8.23 -416 .685
F 1.142 1.141
Pr>F 341 341
Post-hoc NS NS

* 2% A%4%, 2% W, 1§ ¢ $98 A7 JEyA g
4) LDL-C(Low Density Lipoprotein Cholesterol)2 ® 3}

12778 A7l 2 S@F5Fe 27es 22139 ¥ LDL-C W9 7 &A
g 9 R A A= <Table 35>, <Table 36>3 #t}.
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Table 35. The results of repeated measure ANOVA for blood LDL-C levels after 12 weeks

Source SS df MS F Pr>F
Group 2829.830 2 1414915 2722 079
Period 91.524 1 91.524 176 677
Group*Period 208.722 2 104.361 201 819
Error 18712.583 36 519.794
Total 21842.659 41

ofo
Ao,
fol
i)
il
M
olN
ro
i
i

Table 36. Comparison of blood LDL-C levels after 12 weeks

LDL-C(mg/dl)

Group
pre post t p
CON 93.5+20.74 94.6+19.73 -.098 924
WE 81.0+28.82 71.8+23.14 656 524
HWE 77.3£17.87 716.5+24.75 .064 950
F .964 1.973
Pr>F 400 .168
Post-hoc NS NS
F oE% AFAH, A% 0, 2% ¢ K@ A degA g,
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