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- ALT : aspartate aminotransferase (IU/L)
- AST : alanine aminotransferase (IU/L)
- BMI : Body Mass Index (kg/m’)
- BS : Back Strength (kg)
- DBP : Diastolic Blood Pressure (mmHg)
- FG : Fasting Glucose (mg/dL)
- FI : Fasting Insulin (uU/mL)
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3. 27 A3 (Physical Fitness for Health)
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Table 1. Health-Related Fitness and Motor Skill-Related Fitness

Health—-Related Fitness Motor Skill-Related Fitness
Components Components

1. Cardiovascular-respiratory function |1. Power

2. Body composition 2. Speed

3. Flexibility 3. Agility

4. Muscular strength 4. Balance

5. Muscular endurance 5. Coordination

6. Reaction time
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4. JAF T+ (Metabolic Syndrome)
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Table 2. Participants characteristics

Overweight or at Risk For Obesity
(n=21)

Variable

11.30£3.40

Age (yrs)

149.01+19.84

Height (cm)

62.96+22.57

Weight (kg)

27.35+5.38

BMI (kg/m’*)

89.65+13.38

WC (cm)

Data presented as the meantstandard deviation.

BMI: body mass index, WC: waist circumference.
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A

Participated Overweight or at Risk

=21)

For Obesity in the study (n

=21)

Overweight or at Risk For Obesity (n
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Table 3. Physical Activity Time in subject

Overweight or at Risk For Obesity

Variable

(n=21)
VPA Time 108.57+209.24
(min/week) 0.00
MPA Time 42.14+67.52
(min/week) 0.00
Walk Time 67.38£81.85
(min/week) 25.00
Total PA Time 218.10+£223.61
(min/week) 210.00
Sedentary Time 337.62+284.74
(min/week) 337.62

Data presented as the meantstandard deviation and median.
VPA Time: vigorous physical activity time, MPA Time: moderate physical
activity time, Total PA Time: total physical activity time.
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Table 4. Health-Related Fitness Components in subject

. Overweight or at Risk For Obesity
Variable —
(n=21)
LGS (kg) 21.65+£10.71
RGS (kg) 22.83+11.66
BS (kg) 40.04+£16.07
SR (cm) 7.71+£7.49

SU (num/min) 15.76+11.51

LGS: left grip strengthm, RGS: right grip strength, BS: back strength,
SR: sit and reach, SU: sit-up.
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Table 5. Results of metabolic disorder risk factors in subject

Overweight or at Risk For Obesity

Variable n=2D) prevalence
SBP (mmHg) 128.90+14.90 (761.2%)
DBP (mmHg) 69.10+9.42 (19%%)
FG (mg/dL) 94.48+8.15 (232%)
TG (mg/dL) 113.52+57.92 (28.66%)
TC (mg/dL) 176.43+21.56 (14%%)

HDL-C (mg/dL) 46.81+9.85 (9‘2%)
LDL-C (mg/dL) 102.90+25.85 (9'2%)
FI (uU/mL) 22.76+18.56 (14%%)
HOMA-IR 5.50+4.99 ( 471‘2%)
AST (IU/L) 33.24+21.55 (33;%)
ALT (IU/L) 49.71+53.17 (521‘11%)

SBP: systolic blood pressure, DBP: diastolic blood pressure, FG: fasting
glucose, TG: triglyceride, TC: total cholesterol, HDL-C: high density
lipopoetein cholesterol, LDL-C: low density lipoprotein cholesterol, FI: fasting
insulin, HOMA-IR: homeostasis model assessment of insulin resistance, AST:
aspartate aminotransferase, ALT: alanine aminotransferase.
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Table 6. The Result of metabolic disorder risk factors according to physical

activity levels

Variable Inactivity Activity Povalue
(n=9) (n=12)

SBP (mmHg) 136.00+12.98 123.58+14.45 056
DBP (mmHg) 70.33£9.72 68.17+9.50 615
FG (mg/dL) 91.00+7.63 97.08+7.81 090
TG (mg/dL) 115.67+51.23 111.92+64.69 888
TC (mg/dL) 188.11+20.99 167.67+18.14 027
HDL-C (mg/dL) 46.78+10.70 46.83+9.65 990
LDL-C (mg/dL) 106.33+£38.56 100.33+10.82 661
FI (uU/mL) 22.718+14.76 22.74+21.64 996
HOMA-IR 5.20+3.36 5.73+6.07 816
AST (IU/L) 37.78+32.46 29.83+7.00 A17
ALT (IU/L) 61.56+78.68 40.83+20.91 390

Inactivity: Inactivity group by criteria of IPAQ, activity: Activity group by
criteria of IPAQ, SBP: systolic blood pressure, DBP: diastolic blood pressure,
FG: fasting glucose, TG: triglyceride, TC: total cholesterol, HDL-C: high
density lipoprotein cholesterol, LDL-C: low density lipoprotein cholesterol, FI:
fasting insulin, HOMA-IR: homeostasis model assessment of insulin
resistance, AST: aspartate aminotransferase, ALT: alanine aminotransferase.
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Table 7. The Result of Health-Related Fitness according to physical activity
levels

Inactivity Activity
Variable P-value
(n=9) (n=12)
LGS (kg) 21.09£9.52 22.08+11.93 841
RGS (kg) 22.44+10.72 23.13£12.78 .899
BS (kg) 43.00+17.75 37.81+15.55 b7l
SR (cm) 8.20+7.62 7.31+7.73 .800
SU (num/min) 13.89+8.55 17.17+13.51 532

Inactivity: Inactivity group by criteria of TPAQ), Activity: activity group by
criteria of IPAQ, LGS: left grip strength, RGS: right grip strength, BS: back
strength, SR: sit and reach, SU: sit-up.
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Table 8. The Result of Obesity according to physical activity levels

Inactivity Activity
Variable P-value
(n=9) (n=12)
BMI (kg/m’*) 27.14+6.42 27.52+4.75 878
WC (cm) 90.39£18.49 89.10£8.74 .850
WHtR 0.60+0.08 0.60+0.07 992

Inactivity: Inactivity group by criteria of IPAQ, Activity: activity group by
criteria of IPAQ, BMI: Body Mass Index, WC: Waist Circumference, WHtR:
Waist-to-Height Ratio.
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Table 9. The Result of metabolic disorder risk factors according to Obesity
levels

Normal Obesity
Variable P-value

(n=9) (n=12)
SBP (mmHg) 131.44+10.10 127.00£17.89 013
DBP (mmHg) 70.11+6.45 68.33+11.38 656
FG (mg/dL) 92.89+9.60 95.67+7.08 454
TG (mg/dL) 109.11456.33 116.83+61.36 71
TC (mg/dL) 172.44+25.51 179.42+18.69 ATT
HDL-C (mg/dL) 42.67+8.26 49.92+10.10 095
LDL-C (mg/dL) 109.33+£19.00 98.08+29.89 336
FI (uU/mL) 12.80+8.36 30.23+20.83 .029
HOMA-IR 3.02+2.06 7.37+5.77 .045
AST (IU/L) 36.33+£32.80 30.92+6.97 082
ALT (IU/L) 57.78+80.28 43.67+18.98 061

Normal group: BMI<95th, Obesity group: BMI>95th, SBP: systolic blood
pressure, DBP: diastolic blood pressure, FG: fasting glucose, TG: triglyceride,
TC: total cholesterol, HDL-C: high density lipoprotein cholesterol, LDL-C:
low density lipoprotein cholesterol, FI: fasting insulin, HOMA-IR: homeostasis
model assessment of insulin resistance, AST: aspartate aminotransferase,
ALT: alanine aminotransferase.
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Table 10. The Result of metabolic disorder risk factors according to WC

levels

Normal Obesity
Variable P-value

(n=6) (n=15)
SBP (mmHg) 130.17+12.81 128.40+16.04 813
DBP (mmHg) 68.00+6.33 69.53+10.57 745
FG (mg/dL) 92.67+£10.93 95.20+7.08 034
TG (mg/dL) 108.00+£59.05 115.73+59.41 790
TC (mg/dL) 179.83£28.21 175.07£19.31 639
HDL-C (mg/dL) 46.17+5.53 47.07+11.29 .856
LDL-C (mg/dL) 114.33+20.19 98.33+27.03 208
FI (uU/mL) 8.86+4.82 28.31+19.20 .026
HOMA-IR 2.11+1.30 6.86+5.29 .046
AST (IU/L) 26.50+4.64 35.93+25.08 378
ALT (IU/L) 33.50+23.31 56.20+60.72 391

Normal group: WC<90th, Obesity group: WC>90th, SBP: systolic blood
pressure, DBP: diastolic blood pressure, FG: fasting glucose, TG: triglyceride,
TC: total cholesterol, HDL-C: high density lipoprotein cholesterol, LDL-C:
low density lipoprotein cholesterol, FI: fasting insulin, HOMA-IR: homeostasis
model assessment of insulin resistance, AST: aspartate aminotransferase,
ALT: alanine aminotransferase.
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Table 11. The Result of Health-Related Fitness according to BMI levels

Normal Obesity

Variable P-value
(n=9) (n=12)
GS (kg) 0.61+0.17 0.46+0.10 .013
BS (kg) 0.64+0.14 0.67+0.22 807
SR (cm) 10.61£5.76 5.34+8.14 119
SU (num/min) 19.44+16.23 13.00+5.46 281

Normal group: BMI<95th, Obesity group: BMI>95th, GS: grip strength, BS:
back strength, SR: sit and reach, SU: sit-up.
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Table 12. The Result of Health-Related Fitness according to WC levels

Normal Obesity
Variable P-value
(n=6) (n=15)
GS (kg) 0.66+0.19 0.47+0.09 .058
BS (kg) 0.84+0.32 0.61+0.12 .333
SR (cm) 9.12+6.39 7.11+8.06 596
SU (num/min) 18.17+19.39 14.80+7.17 .694

Normal group: WC<90th, Obesity group: WC>90th, GS: grip strength, BS:
back strength, SR: sit and reach, SU: sit-up.
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Table 13. The Result of metabolic disorder risk factors according to GS

Below Level

Above Level

Variable P-value
(n=10) (n=11)

SBP (mmHg) 123.90+14.71 133.45+14.19 146
DBP (mmHg) 67.80+11.87 70.27+6.89 D73
FG (mg/dL) 96.80+7.02 92.36+8.84 221
TG (mg/dL) 114.40+61.90 112.73+£57.10 949
TC (mg/dL) 174.00+21.39 178.64+22.51 635
HDL-C (mg/dL) 48.00+13.70 45.73+4.71 628
LDL-C (mg/dL) 103.30+£20.07 102.55+31.20 949
FI (uU/mL) 31.76+21.82 14.57+£10.28 .030
HOMA-IR 7.87+6.12 3.35+2.31 .034
AST (IU/L) 32.30+£5.91 34.09+29.94 855
ALT (IU/L) 45.30+14.71 53.73+73.60 27

GS: Grip Strength/Body Weight, SBP: systolic blood pressure, DBP: diastolic
blood pressure, FG: fasting glucose, TG: triglyceride, TC: total cholesterol,
HDL-C: high density lipoprotein cholesterol, LDL-C: low density lipoprotein
cholesterol, FI: fasting insulin, HOMA-IR: homeostasis model assessment of
insulin resistance, AST: aspartate aminotransferase, ALT: alanine
aminotransferase.
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Table 14. The Result of metabolic disorder risk factors according to SR

Below Level

Above Level

Variable P-value
(n=8) (n=12)

SBP (mmHg) 127.25+12.14 130.67£17.28 635
DBP (mmHg) 69.00+11.05 69.08+9.14 986
FG (mg/dL) 94.25+11.37 94.25+6.03 1.00
TG (mg/dL) 91.50+58.26 127.42+58.04 193
TC (mg/dL) 181.88+18.65 173.50+24.21 420
HDL-C (mg/dL) 52.63+10.65 44.00+7.48 071
LDL-C (mg/dL) 107.63£21.78 98.92+29.50 A85
FI (uU/mL) DT OY 24 2% 18.90+£14.61 309
HOMA-IR 6.97+6.87 4.43+3.49 288
AST (IU/L) 31.00+6.57 35.42+28.32 672
ALT (IU/L) 40.13+£19.82 596.92+68.98 ol4

SR: Sit and Reach, SBP: systolic blood pressure, DBP: diastolic blood

pressure, FG: fasting glucose, TG: triglyceride, TC: total cholesterol, HDL-C:

high density lipoprotein cholesterol, LDL-C: low density lipoprotein

cholesterol, FI: fasting insulin, HOMA-IR: homeostasis model assessment of

insulin resistance, AST: aspartate aminotransferase, ALT: alanine

aminotransferase.
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Table 15. The Result of metabolic disorder risk factors according to SU

Below Level

Above Level

Variable P-value
(n=7) (n=14)

SBP (mmHg) 120.00+13.86 133.36+£13.74 .050
DBP (mmHg) 64.57+8.96 71.36+9.10 122
FG (mg/dL) 89.43+8.52 97.00+6.93 .041
TG (mg/dL) 95.14+72.19 122.71+£49.84 316
TC (mg/dL) 181.43+22.92 173.93+21.27 A67
HDL-C (mg/dL) 49.57+9.00 45.43+10.28 377
LDL-C (mg/dL) 110.14£22.70 99.29+27.35 378
FI (uU/mL) 16.77£17.61 25.75+18.92 308
HOMA-IR 3.92+4.39 6.29+5.23 316
AST (IU/L) 30.86+6.39 34.43+26.29 7730
ALT (IU/L) 33.29+19.14 57.93+62.95 329

SU: Sit Up, SBP: systolic blood pressure, DBP: diastolic blood pressure, FG:

fasting glucose, TG: triglyceride, TC: total cholesterol, HDL-C: high density

lipoprotein cholesterol, LDL-C: low density lipoprotein cholesterol, FI: fasting
insulin, HOMA-IR: homeostasis model assessment of insulin resistance, AST:
aspartate aminotransferase, ALT: alanine aminotransferase.
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Table 16. The Result of metabolic disorder risk factors according to Total

Fitness Score

Below Level

Above Level

Variable P-value
(n=9) (n=12)

SBP (mmHg) 124.42+13.57 134.89+15.20 113
DBP (mmHg) 68.50+10.48 69.89+8.34 47
FG (mg/dL) 94.58+9.53 94.33+6.40 947
TG (mg/dL) 102.42+59.32 128.33+55.83 323
TC (mg/dL) 180.50+21.30 171.00+£21.92 330
HDL-C (mg/dL) 50.33+10.29 42711 T =31 056
LDL-C (mg/dL) 108.75+22.88 95.11+28.84 241
FI (uU/mL) 26.02+22.54 18.41+11.21 .366
HOMA-IR 6.44+6.20 4.25+2.50 332
AST (IU/L) 30.83+6.41 36.44+32.94 068
ALT (IU/L) 39.25+17.96 63.67+79.00 310

SBP: systolic blood pressure, DBP: diastolic blood pressure, FG: fasting
glucose, TG: triglyceride, TC: total cholesterol, HDL-C: high density
lipoprotein cholesterol, LDL-C: low density lipoprotein cholesterol, FI: fasting
insulin, HOMA-IR: homeostasis model assessment of insulin resistance, AST:
aspartate aminotransferase, ALT: alanine aminotransferase.
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Table 17. The Result of Obesity according to GS

Below Level Above Level
Variable P-value
(n=10) (n=11)
BMI (kg/m’) 30.07£4.65 24.88£4.93 .023
WC (cm) 95.07£10.43 84.73£14.30 .076
WHtR 0.65+0.06 0.56+0.05 .002

GS: Grip Strength/Body Weight, BMI: Body Mass Index, WC: Waist
Circumference, WHtR: Waist-to-Height Ratio.
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Table 18. The Result of Obesity according to SR

Below Level Above Level
Variable P-value
(n=8) (n=12)
BMI (kg/m’) 29.40£5.68 25.43+4.57 101
WC (cm) 92.70£13.28 86.76£13.71 .349
WHtR 0.65+0.07 0.57+0.05 012

SR: Sit and Reach, BMI: Body Mass Index, WC: Waist Circumference, WHtR:
Waist-to-Height Ratio.
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Table 19. The Result of Obesity according to SU

Below Level Above Level
Variable P-value
(n=7) (n=14)
BMI (kg/m’) 23.95£4.93 29.06£4.89 .036
WC (cm) 81.53£13.23 93.71£11.90 .046
WHtR 0.59+0.05 0.61+0.08 .650

SU: Sit Up, BMI: Body Mass Index, WC: Waist Circumference, WHtR:
Waist-to-Height Ratio.
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Table 20. The Result of Obesity according to Total Fitness Score

Below Level Above Level
Variable P-value
(n=12) (n=9)
BMI (kg/m’) 28.19£5.90 26.24+4.70 425
WC (cm) 89.98£14.20 89.22£13.05 902
WHtR 0.63+0.07 0.57+0.06 .043

BMI: Body Mass Index, WC: Waist Circumference, WHtR: Waist-to-Height
Ratio.
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Table 21. Correlation between physical activity and metabolic disorder risk
factors and level of Obesity

R Walk Time Total PA Time Sedentary Time
P-value METSs METs
B o) 0 Py
we 29 S o1
WHIR _‘5?69 _.53153%9 :gg
SBP (mmHg) _807318 _136136 ggg
DBP 071 -.050 ~002
(mmHg) 760 830 994
FG (mg/dL) o s 0
TG (mg/dL) _906%9 281 _223751
TC (mg/dL) _‘6%15 __642796 _,'7%819
HDL-C (mg/dL) s En s
LDL-C (mg/dL) e 00 Py
FI (4U/mL) o o 06
HOMA-IR o o 7
AST (IU/L) 601 £ 70
ALT (IU/L) ;ﬁgf _,'7%758 :ggg
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<ABSTRACT>

The Investigation of the Physical activity participation time, the
Level of Physical Fitness and Health Status Among Children and
Adolescents at Diet Clinic

Jeong, Seong Min

Major in Physics, Graduate School of Education

Jeju National University

(Supervised by professor, Jekal Yoon Suk)

The purpose of this study was to examine physical activity, levels of obesity, physical
fitness and risk factors of metabolic disorder in children and adolescents. A total of 21 male
children and adolescents aged 5-15 years. physical activity, levels of obesity, physical
fitness(grip strength, back strength, sit and reach, sit-up) and risk factors of metabolic
disorder(blood pressure, fasting glucose, triglyceride, total cholesterol, high density lipoprotein
cholesterol, low density lipoprotein cholesterol, fasting insulin, homeostasis model assessment of
insulin, aspartate aminotransferase, alanine aminotransferase) were measured used for the
analysis. Results 1) activity group had significantly total cholesterol lower value than inactivity
2) obesity group had significantly fasting insulin and homeostasis model assessment of insulin
high value than overweight group 3) low physical fitness group had significantly fasting insulin
and homeostasis model assessment of insulin high value than high physical fitness group. The
findings of the study suggest that levels of physical activity, levels of obesity, levels of

physical fitness and risk factors of metabolic disorder are associated.

* A thesis submitted to the Committee of the Graduate School of Education, Jeju National University

in partial fulfillment of the requirements for the degree of Master of Education in February,

2015.
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