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ABSTRACT

Effect of Morning and Afternoon Exercise Program
on the Metabolic Disease Risk Factors and BDNF
Related Factors in Obese Elementary Children

Shin, Kim

Department of Physical Education, Graduate School,

Jeju National University, Korea

Supervised by professor Chang-Joon, Lee

The purpose of the current study was to investigate the effects of
morning and afternoon exercise program on the body composition,
physical fitness, metabolic disease risk factors and BDNEF related
factors in obese elementary children. Twenty-one obese elementary
children were divided into morning exercise (n=7), afternoon exercise
(n=7) and control (n=7) groups. The morning and afternoon exercise
program was carried out under the condition of RPE 11-15 for 60
minutes, 5 days a week for 12 weeks. Body composition(body weight,
body mass index, precent body fat, body fat mass, skeletal muscle
mass, waist circumference, hip circumference, waist-hip ratio), physical
fitness(Left grip strength, Right grip strength, back strength, sit-up, sit

and reach, progressive aerobic cardiovascular endurance run), Metabolic



disease risk factors(systolic blood pressure, diastolic blood pressure,
fasting glucose, total cholesterol, high density lipoprotein cholesterol,
low density lipoprotein cholesterol, triglyceride) and BDNF related
factors(growth hormone, insulin-like growth factor-1, brain derived
neurotrophic factor) of all subjects were measured at before and after
the program participation. All data were expressed as mean and
standard deviation and also one-way ANOVA and paired t-test was
performed to test the significant levels of differences within and
between groups by using SPSS program. Significance was set at the a
=.05.

Body weight, diastolic blood pressure and triglyceride was
significantly decreased within morning exercise group. Systolic blood
pressure and fasting glucose was significantly decreased within
afternoon exercise group. Body mass index, precent body fat and waist
circumference was significantly decreased within morning exercise and
afternoon exercise groups, and morning exercise group was shown that
there were significant differences of waist circumference and diastolic
blood pressure, compared with control group. Insulin-like growth
factor-1 and brain derived neurotrophic factor was significantly
increased within morning exercise group. Sit and reach was
significantly increased within afternoon exercise group. Back strength,
sit—up, progressive aerobic cardiovascular endurance run and high
density lipoprotein cholesterol was significantly increased within
morning exercise and afternoon exercise groups, and morning exercise
group was shown that there were significant differences of insulin-like

growth factor-1 and brain derived neurotrophic factor, compared with



control group.

Our findings concluded the severity of obese elementary children.
There were significant improvements in body weight, body mass index,
percent body fat, waist circumference, back strength, sit-up, progressive
aerobic cardiovascular endurance run, diastolic blood pressure, high
density lipoprotein cholesterol, triglyceride, insulin-like growth factor-1
and brain derived neurotrophic factor in obese elementary children after
morning exercise program participation. Therefore, it is recommended
for elementary children to participate in regular morning exercise to

improve the body composition, physical fitness and metabolic disease

risk factors as well as to increased BDNF related factors.
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Table 1. The physical characteristics of subjects

Age Height Body weight BMI PBF

Group (yrs) (cm) (kg) (kg/m?) (%)

Morning exercise 190,060 148794531  5509+6.62 24914190  25.57+3.36

(n=7)
Aftemo(flz;;xerdse 10.9740.67  149.41:9.81  59.038.68  26.33+142  27.13:2.83
C(‘I’fj;;’l 10874071  148.36+5.85 5519590  25.01+0.85  25.07+2.59
ss 037 3.958 67.169 8.861 16.115
df 2 2 2 2 2
MS 019 1.979 33.584 4.430 8.058
F 042 037 654 2.100 932
p 959 963 532 151 412

Values are meantstandard deviation.
BMI: body mass index, PBP: percent body fat.
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BEEYY), 27, Boks ZhehAbdl, B2 A7,
LTk, BA e, o7e e

#H 2 boks ©F

]_‘:_’1

A, 271 27 227], Asd ¢ 44945, 297 200m-400m-800m - 1200m &
o §AA $ES AL F b BEOR FARYL, AYLEL QB0
7, A¢E97), BOKS Suia 971/delur), Fe4® 27, B9/, $2071

A5, 2] oo g 2y
g og Ao AAEAT 1 2 9% 52X IdS <Table 2>% 2

Table 2. Morning and Afternoon exercise program

Order Week Exerc.lse time Contents Intensity
(minute) (RPE)
Warm-up 10 - Static and dynamic stretching
- Running technique
14 45 ) RPE
- Physical fitness exercise 11-15
Main
exercise
- Running technique
5-12 45 5 RPE
- Physical fitness exercise 13-15
Cool-down 5 - Static and dynamic stretching

RPE: rating of perceived exertion.



Participated children (n=21)

Group classification

Morning exercise group Afternoon exercise group Control group
(n=7) (n=7) (n=7)
Pre fest

*  Body composition
+  Physical fitness
*  Metabolic disease risk factors

*  BDNF(Brain derived neurotrophic factor) related factors

Exercise program (3day a week for 12weeks)

Control group

Morning exercise Afternoon exercise

Post test

+ Body composition
*  Physical fitness
*  Metabolic disease risk factors

*  BDNF(Brain derived neurotrophic factor) related factors

Figure 1. Experimental design
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MAZA RS2 A F(Body weight)d A1 A A &2 4=(Body mass index), A W&
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A4 A4S FHE FEAA Asd US4 7I(OMRON HEM-770A, Japan)E ©l
o

P 89 24 447 A%E 488 2% 2 A9

o

4AE FASD e AAA Ai 5E o4 FAL ARES @ F 23 ekl

Al 4%7] <t (Systolic blood pressure)¥} ©]€7] &<t (Diastolic blood pressure)<

B AEE 1243 o) ¥EZHE 44T F Ad 2 08-094] Apojel A
stk dd AH A 0% A= A FAeA & H FSATE SAdA EFL A
THE ol &t AN sHE FIAbe o3 AW AHES AA s AF
1587 94 2% ¥ 9 AEe FE5H] -80°Cel E#g F FEd i
=

(Total cholesterol, TC)¥} nUE=AwWZg ~HE (High density lipoprotein

_VE,

cholesterol, HDL-C), A =X Z& 2~ HE (Low density lipoprotein cholesterol,
LDL-C), <AA %W (Triglyceride, TG), &334 (Fasting glucose), A= &
(Growth hormone), ¢1& d A4 %212k -1(Insulin-like growth factor-1. IGF-1) %
¥ A7 A &2l 2 (Brain derived neurotrophic factor)e] %< AASIGT. 29~
H &2 &49 (enzyme method), ZLEA T Z 28 &2 A9 &3] 23 (direct
selective method)& ©]-& & 1743} 3t-A 947 (OLYMPUS AUS400, Japan)& Al
&3} o A A, AL EA] ekl g g ES Friedewald, Levy &

Fredrickson(1972) ¢] &2} (LDL-C=TC-HDL-C-TG+5)& ©¢]&3ato] #A4tat it

o

Ao FEAE A AW(glycerol blanked method), &&39 2 HKWH (hexokinase
method), 445282 GH Daiichi kitINCSTRA, USA)E Ab&3te] WA+
=4 (Immunoradiometric assay, IRMA)S. 2 A3t ded A AR -12
IRMA  IGF-1  kit(Immunotech, France)E  A}&3}<] WAL H G S A W
(Radioimunoassay, RIA)S. = AR, BDNF+= Sunrise(Tecan,
Austria/SpectraMax190, Molecular devices, China) 7]7]1& o] &3 Z&3td 424

st M52 =AW (enzyme linked immunosorbent assay, ELISA)S. 2 #4319
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5. AR A g
H oAGE 95 =A4H A5 #A2 PASW(Statistical Package for Predictive

R

Analytics Soft Ware) 180 &7 ZZI9g AREste] thg3} o] #4813

1) 2 A= Hit(Mean)¥ X3 A (Standard Deviation)E A& 3} o,

2) $Fx2ad o A -3 AR g3 JAdE U #Ho] AFE H8 "sxE
t—7 4 (Paired t-test)S 2 A3 t}.

3) xRN o dA-% ZAHggE 2L W] e Hd 1+ o] HFES 9

d dYhujx] EAFEA (One-way ANOVA)S AA 31, AFS A Z(post-hoc)e
Scheffel & A A&} o},

) el AFE AT RE BAY f95FS =062 AP

=
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M A+ 23

1) A% (Body weight)

1257 SeZaaf Fo d-F AFe ®ste= <Table 3> 2o Jd 4
A3, AFe 2EZEaY Al A%t Muste] $EEzaY Fol F LALE

oA Fo Al A (p=.045)38k ) AL, FAAl A el e Al S 7Hp=.00D) st Atk

B oabol AFolMe eEZ RO o -5 WsEFel A g Aol (p=.009) 7}

e L, AAFAS A ¥ e AT I fFold Aol vh vEu

Table 3. Comparison of Body weight after 12 weeks

Body weight (kg)

Group
pre post difference t P
Morm?f:;)xemse 55.29+6.62 54.79+6.54 -0.50+0.52 2530 045
Aﬂem‘;ﬁi;"erme 59.03+8.68 57.71+8.86 -1.31+2.38 1458 195
Control
=7) 55.19+5.90 56.54+5.53 1.36+0.60 5961 .001
ss 67.169 30418 26.247
df 2 2 2
MS 33.584 15209 13123
F 654 301 6.228
p 532 744 009
Post-hoc NS NS AE < C

Values are meantstandard deviation.
NS: no significant difference, AE: afternoon exercise, C: control.
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1257k @EmzaY Aol W F AAADAFe] WEE <Table 4>9% 2

A% o A4, AARBAFE £Ezead Bo A% wade $Ezed

oAA FestA F7Hp=00d)st . Jd F Aol HITAME ez zad FHo

A asgdd fol@ Aol(pm00D7 Uehdn, AFAE A% 0AeERE o

QFLETH BAT I A Aol7t b,

Table 4. Comparison of Body mass index after 12 weeks

Body mass index (kg/m?

Group
pre post difference t p
Morm?ng:;’)xemse 24.91+1.90 24.53+1.82 -0.38+0.26 3.960 007
Afterniﬁi;"““* 26.33+1.42 25.48+0.84 -0.85+0.79 2822 030
Control
) 25.01+0.85 25.57+0.54 0.57+0.34 4492 .004
ss 8.861 4.716 7.361
df 2 2 2
MS 4.430 2.358 3.681
F 2.100 1.640 13.538
p 151 222 001
Post-hoc NS NS ME, AE < C

Values are meantstandard deviation.
NS: no significant difference, ME: morning exercise, AE: afternoon exercise, C: control.
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(Percent body fat)

i

3) AA Y

Table 5. Comparison of Percent body fat after 12 weeks

Percent body fat (%)

Group

pre post difference t P
Moml?f:;)xemse 2557+3.36 24.60+2.88 -0.97+0.80 3198 019
Aftermzﬁi;xemse 27.13+2.83 25.37+1.92 -1.76+1.37 3391 015
Control
) 25.07+2.59 25134152 0.06+1.49 -101 923
ss 16.115 2.178 11.590
df 2 2 2
MS 8.058 1.089 5.795
F 932 229 3.651
P 412 798 047
Post-hoc NS NS AE < C

Values are meantstandard deviation.
NS: no significant difference, AE: afternoon exercise, C: control.
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Table 6. Comparison of Body fat mass after 12 weeks

Body fat mass (kg)

Group
pre post difference t p
Morm?f:;’)xemse 12.79+43.35 12.56+2.97 -0.23+0.45 1355 224
Aftem‘;ﬁi‘;;xemse 16114331 14.76+1.78 -1.36+2.15 1674 145
Control
) 14.74+2.69 13.69+2.30 -1.06+2.42 1154 292
ss 39.178 16.944 4.784
df 2 2 2
MS 19.589 8.472 2392
F 1.994 1472 672
P 165 256 523
Post-hoc NS NS NS

Values are meantstandard deviation.
NS: no significant difference.
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5) A <% (Skeletal muscle mass)
1279 S5xa2a08 o d -3 FALFE] HE = <Table 7> Y. #A54

I 2ATES A -] B BE FAHeR fod Aok vEuA &gkt

Table 7. Comparison of Skeletal muscle mass after 12 weeks

Skeletal muscle mass (kg)

Group
pre post difference t p

Morm?f:;’)xemse 33.67+3.18 33.8743.63 0.20£0.59 -89 403
Aftem‘;ﬁi‘;;xemse 38.7146.28 39.97+6.70 1.26+2.51 1323 234

Control

) 36.244.00 37.33+3.33 1.09+2.16 1329 232

ss 89.018 131.009 4.507

df 2 2 2

MS 44.509 65.504 2.253

F 2.038 2.840 596

P 159 085 561

Post-hoc NS NS NS

Values are meantstandard deviation.
NS: no significant difference.
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6) &8 Ed (Waist circumference)
e Ed e WEE= <Table 8>3 #t}, Aot

z'lz
W @ZAs sesds exzaad Fo An vuste $EIZz
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Table 8. Comparison of Waist circumference after 12 weeks

Waist circumference (cm)

Group
pre post difference t P
Moml?f:;)xemse 82.13+6.08 78.7046.33 -3.43£2.92 3105 021
Aftermzﬁi;xemse 81.67+3.43 80.53+4.39 -1.14+1.08 2812 031
Control
) 80.37+2.54 81.53+3.04 1.16+2.72 1126 303
ss 11.635 28.804 73.601
df 2 2 2
MS 5.818 14.402 36.800
F 316 630 6.463
P 733 544 008
Post-hoc NS NS ME < C

Values are meantstandard deviation.
NS: no significant difference, ME: morning exercise, C: control.
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-

Table 9. Comparison of Hip circumference after 12 weeks

Hip circumference (cm)

Group
pre post difference t p
Momlz‘f:;)xemse 93.17+4.34 91.13+5.43 -2.04+4.54 1190 279
Aftem‘;ﬁi;"emse 96.74+4.47 94.46+4.81 -2.29+2.87 2108 080
Control
0=7) 93.54::4.09 94.79:+4.37 1.25+1.57 2103 .080
ss 54.072 57.311 54.607
df 2 2 2
MS 27.036 28.656 27.304
F 1.459 1.199 2.615
P 259 324 101
Post-hoc NS NS NS

Values are meantstandard deviation.
NS: no significant difference.
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8) 3 -ddol=4 ¥ & (Waist-hip ratio)

1257710 exzaad o d - % sg-ddol=d Hlee W= <Table 10>

Table 10. Comparison of Waist-hip ratio after 12 weeks

Waist-hip ratio

Group
pre post difference t p

Momlz‘f:;’)"emse 0.88+0.04 0.86+0.06 -0.02+0.07 632 551
Afternoon exercise

) 0.84+0.03 0.85+0.03 0.010.03 -698 512

Control

) 0.86+0.04 0.86+0.05 0.00+0.02 17 911

ss 005 000 002

df 2 2 2

MS 002 000 001

F 1517 109 539

p 246 897 593

Post-hoc NS NS NS

Values are meantstandard deviation.
NS: no significant difference.
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Table 11. Comparison of Left grip strength after 12 weeks

Left grip strength (kg)

Group
pre post difference t P
Mornl?fzs;‘erCISe 13.3043.13 14374351 1.07+1.34 2123 078
Aftem(zﬁi;;xemse 17.37+6.98 18.26+5.30 0.90+2.77 -859 423
Control
) 15.44+3.24 16.30+4.17 0.86+2.22 1021 347
ss 58.071 53.237 180
df 2 2 2
MS 29.036 26.619 090
F 1.261 1382 019
P 307 276 981
Post-hoc NS NS NS

Values are meantstandard deviation.
NS: no significant difference.
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2) & &¢& 94¥ (Right grip strength)
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Table 12. Comparison of Right grip strength after 12 weeks

Right grip strength (kg)

Group
pre post difference t p

Momlz‘f:;)"emse 15.51+2.89 16.23+3.34 0.71+1.63 1161 290
Aftem‘;ﬁi;"emse 18.90+6.85 19.50+5.69 0.60+2.89 548 604

Control

0=7) 16.45+3.33 16.73£3.55 0.29£0.58 1300 241

Ss 42.847 43.477 690

df 2 2 2

MS 21.423 21.739 345

F 969 1162 091

P 398 335 914

Post-hoc NS NS NS

Values are meantstandard deviation.
NS: no significant difference.
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3) B8 (Back strength)

12577k EEZ R Fol d -5 wjZye W= <Table 13>3 2t e
W As2as g Fzaad ol A3t waste] gFzaad o ¥ oo
AL (p=.020)3 252 (p=.006)4 festA < 7Fstdtt.

Table 13. Comparison of Back strength after 12 weeks
Back strength (kg)
Group
pre post difference t p
Momlz‘f:;’)"emse 30.50+5.24 35.26£6.71 4.76+4.01 3136 .020
Aftem‘;ﬁi;"emse 39.37+15.01 44.47+17.39 510323 -4177 006
Control
=7) 33.14+5.74 3417537 1.0345.11 -532 614
ss 290.458 448.401 71.391
df 2 2 2
MS 145.229 224.200 35.696
F 1.524 1.788 2.033
P 245 196 160
Post-hoc NS NS NS

Values are meantstandard deviation.
NS: no significant difference.
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4) {84277 (Sit-up)

12530 wezead o - Sladeyr] e W= <Table 14>9 Zuh

A U Adsdd, dedole fezrad

Table 14. Comparison of Sit-up after 12 weeks

Feol A vlaste] gEzEad

Fol § AT (p=02D)3% LFF L (p=000) A frelstAl F7tstdTt.

Sit-up (times)

Group
pre post difference t p
Momlz‘f:;’)"emse 23.29+6.40 32.57+7.25 9.29+7.95 -3.089 021
Aftem‘;ﬁi;"emse 20.71+11.04 30.86+7.67 10.14+634 4236 005
Control
) 21.43+9.64 25.00+7.89 3.57+6.24 1514 181
ss 24.667 220.667 178.667
df 2 2 2
MS 12.333 110.333 89.333
F 145 1.905 1.883
P 866 178 181
Post-hoc NS NS NS

Values are meantstandard deviation.
NS: no significant difference.
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Table 15. Comparison of Sit and reach after 12 weeks

ol A & Aol (p=.020)7F HEF

Sit and reach (cm)

Group
pre post difference t P
Moml?f:;)xemse 4.24+5.02 5.60+6.43 1.36+3.49 1029 343
Aftermzﬁi;xemse 2.86+3.51 7.21+1.75 435+2.91 -3.957 007
Control
7) 5.21+7.34 4.24+6.79 -0.97+3.13 820 444
ss 19.647 30.980 99.904
df 2 2 2
MS 9.823 15.490 49.952
F 322 513 4.916
P 729 607 020
Post-hoc NS NS AE > C

Values are meantstandard deviation.
NS: no significant difference, AE: afternoon exercise, C: control.
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ol A vl iLetol

o
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) 4B o A2y 7] (Progressive aerobic cardiovascular endurance run)

-5 gRoYgy e Wt <Table 16> #

3L

& (p=.005)1 A Folst A Z7hek sl
a5 W fodk Aol
EAT 7 498 #ol7b e

Table 16. Comparison of Progressive aerobic cardiovascular endurance run after 12 weeks

Progressive aerobic cardiovascular endurance run (num)

Group
pre post difference t p
Morm?ng:;’)xemse 50.14+23.16 62.71+19.21 1257+6.78  -4907 003
Af“”“iﬁ27jxenﬂse 58.00+14.82 71.86+14.04 13.86+859 4267 005
Control
) 53.43+10.63  54.57+11.70 1.14+3.89 777 467
ss 218.000 1046.952 685.810
df 2 2 2
MS 109.000 523.476 342.905
F 376 2.234 7.625
p 692 136 004
Post-hoc NS NS ME, AE > C

Values are meantstandard deviation.

NS: no significant difference, ME: morning exercise, AE: afternoon exercise, C: control.
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3. A 28 AE 8

1) £%7]/8 ¢ (Systolic blood pressure)

12779 $FZEaY Fol A - F £5/8ge MaE <Table 17>% 2} A
g A

£

FENGGS $EZRAY Fol A3} waste] $EZEaY

Table 17. Comparison of Systolic blood pressure after 12 weeks

Systolic blood pressure (mmHg)

Group
pre post difference t p

Momu(‘f:;)xemse 119.50+5.63 116.00+9.61 350577 1604 160
Aftem(zlc_’;‘;xemse 122.79+7.18 121.43+6.78 1.36+135 2669 037

Control

) 117.863.67  120.86+6.62 3.00+412  -1925 103

ss 88.167 124571 153.595

df 2 2 2

MS 44.083 62.286 76.798

F 1.367 1.026 4.418

P 280 378 027

Post-hoc NS NS ME < C

Values are meantstandard deviation.
NS: no significant difference, ME: morning exercise, C: control.
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2) o] 2718 ¢ (Diastolic blood pressure)

1257719 X203 o d -3 or]dte W3l <Table 18> o}, A
F Q0ALE A FYA TFHAa(p=012)8 . Jd 1+ o] HFTAHE FZ

2O o] A F sl Fo% Aol (p=.009)7F e, AAFHS A3 &

Aegad FAT 2 Fo3d 2ol7F yerstth

Table 18. Comparison of Diastolic blood pressure after 12 weeks

Diastolic blood pressure (mmHg)

Group
pre post difference t P
Moml?f:;)xemse 77.50+4.16 74.71%5.02 -2.79+2.06 3.580 012
Aftermzﬁi;xemse 82.00£6.10 82.29+8.92 0.28+3.03 -250 811
Control
) 76.71+9.38 79.57+12.63 2.86+3.72 2034 088
ss 113.881 206.000 111.738
df 2 2 2
MS 56.940 103.000 55.869
F 1.199 1.169 6.161
P 325 333 009
Post-hoc NS NS ME < C

Values are meantstandard deviation.
NS: no significant difference, ME: morning exercise, C: control.
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3) 3E3¥ 3 (Fasting glucose)
1273k 2 5Z2 0y Fol A% FEAF W= <Table 19>9 2ol Ho
W A543, e589e ¢5x2ad] Fo A3 vuste] eIy Fol §
SFEEwAA fFofstA Ta(p=014) ATt Je 7+ Apo] HATelAME 2EZE
A Fo] FolA FoAd 2o (p=.005)7F WYERR A, AAFHAFT AR AL ET B L
FeErol SATEG FoatA A ey
Table 19. Comparison of Fasting glucose after 12 weeks
Fasting glucose (mg/dL)
Group
pre post difference t P
Moml?f:;)xemse 86.43£8.66 83.57+5.99 -2.86+10.79 700 510
Aftermzﬁi;xemse 90.71+7.34 84.29+3.73 -6.43+4.93 3451 014
Control
=7) 92.57+6.05 94.00+7.09 1.42+4.77 -884 411
SS 138.952 475.143 216.667
df 2 2 2
MS 69.476 237.571 108.333
F 1.260 7.114 2.043
P 308 005 159
Post-hoc NS ME, AE < C NS

Values are meantstandard deviation.

NS: no significant difference, ME: morning exercise, AE: afternoon exercise, C: control.
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1253k Fezead o d -5 F2U2u =9 Wke <Table 20>3 2tk A

2%, FEdsdEe Q8 U Q9 4 2F 4902 fel@ Aol7t e

Table 20. Comparison of Total cholesterol after 12 weeks

Total cholesterol (mg/dL)

Group
pre post difference t p
Momlz‘f:;’)"emse 182.00+36.19  181.71+#4146  -0.29+16.23 047 964
Aftem‘;ﬁi;"emse 181432464 1691441854  -1228+19.34 1681 .14
C(‘I’l‘;t;;’l 170.14+15.99  177.57+27.83 743+1664  -1181 282
ss 626.000 574.571 1381.714
df 2 2 2
MS 313.000 287.286 690.857
F 432 304 2.267
P 656 742 132
Post-hoc NS NS NS

Values are meantstandard deviation.
NS: no significant difference.
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Table 21. Comparison of High density lipoprotein cholesterol after 12 weeks

High density lipoprotein cholesterol (mg/dL)

Group
pre post difference t p
Moml?f:;)xemse 50.05+8.02 55.8449.71 5.79+4.66 3291 017
Aftem‘;ﬁi;"emse 52.94+14.84 57.16+15.26 4.21+4.40 2646 038
Control
7) 55.73+7.57 57.17+6.09 1.4445.09 -749 482
ss 112.875 8.150 67.889
df 2 2 2
MS 56.437 4.075 33.944
F 495 034 1.557
P 617 967 238
Past-hoc NS NS NS
Values are meantstandard deviation.

NS: no significant difference.

- 33 -



1257710 eI o] H .- F AR=AGHE2HE o Wil= <Table
22>} 2o AoAd, ALEAGNEYAHES fAd o - fJd I BF FAHeR

g Aol7h dedA ek,

Table 22. Comparison of Low density lipoprotein cholesterol after 12 weeks

Low density lipoprotein cholesterol (mg/dL)

Group
pre post difference t p
Momlz‘f:;’)"emse 113.09+31.17  115.56%38.03 2.46+11.78 -553 600
Aftem‘;ﬁi;"emse 1089417.75 961941409  -1276+20.15 1675 145
C(‘I’lit;;’l 95761504 102.06%23.25 630+1429  -1.167 288
ss 1147.096 1381.277 1422.352
df 2 2 2
MS 573.548 690.639 711176
F 1.137 948 2.849
P 343 406 084
Post-hoc NS NS NS

Values are meantstandard deviation.
NS: no significant difference.
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127709 $EEEY Fol A F FAAT Wk <Table 23>3 2. Yu
W A2, SAA%e eFzaad o] dit wauste] eExazady o F
QAT TAMN FYstA A (p=.015) 8 A
Table 23. Comparison of Triglyceride after 12 weeks
Triglyceride (mg/dL)
Group
pre post difference t p
Momlz‘f:;’)"emse 94.29+48.04 51572581 -4271:3355 3368  .015
Aftem‘;ﬁi;"emse 97.71+78.76 790045879 -1871+49.02 1010 351
Control
=7) 93.29+8.65 91.7113.63 -1.57+13.73 303 772
ss 75.524 5892.667 5979.429
df 2 2 2
MS 37.762 2946.333 2989.714
F 013 2.052 2413
P 987 158 118
Post-hoc NS NS NS

Values are meantstandard deviation.

NS: no significant difference.

- 35 -



4, BDNF # &1 A
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Table 24. Comparison of Growth hormone after 12 weeks

Growth hormone (ng/mL)

Group
pre post difference t P
Mornl?fzs;‘erCISe 0.58+0.70 1.19+1.12 0.610.73 2195 071
Afternoon exercise
(n=7) 0.47+0.41 1.61+£2.18 1.13+£2.15 -1.396 212
Control
(n=7) 0.64+1.21 0.55£1.43 -0.09+0.32 758 477
SS .099 3.978 5.280
df 2 2 2
MS .049 1.989 2.640
F .070 743 1.511
P 933 490 247
Post-hoc NS NS NS

Values are meantstandard deviation.
NS: no significant difference.
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Table 25. Comparison of Insulin-like growth factor-1 after 12 weeks

Insulin-like growth factor-1 (ng/mL)

Group
pre post difference t P

Moml?f:;)xemse 2127948538  263.13+109.62 50343912 3405 014
Aftermzﬁi;xemse 178527581 204.65450.89 26133139  -2202 070

C((r’lit;;’l 2209744229 19390£31.55  -27.07+3583 1999 093

ss 7101.810 19431.657 21954537

df 2 2 2

MS 3550.905 9715.829 10977.268

F 719 1.868 8.667

P 501 183 002

Post-hoc NS NS ME > C

Values are meantstandard deviation.

NS: no significant difference, ME: morning exercise, C: control.
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3) HA73A44AA (Brain derived neurotrophic factor)
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Table 26. Comparison of Brain derived neurotrophic factor after 12 weeks

Brain derived neurotrophic factor (ng/mL)

Group
pre post difference t p
Morm?ng:;’)xemse 24.18+4.36 34.93+5.03 9.25+5.00 5680 .001
Afterniﬁi;"““* 26.56+3.28 27.97+4.58 2.91+3.68 -1.016 349
Control
) 25.63+6.31 23814723 1.8147.12 674 526
ss 20.042 326.892 431.130
df 2 2 2
MS 10.021 163.446 215.565
F 432 4.977 7.236
p 656 019 005
Post-hoc NS ME > C ME > C

Values are meantstandard deviation.
NS: no significant difference, ME: morning exercise, C: control.
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