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Background: The purpose of this study was to analyze the relationships between cardiorespiratory fitness and
body mass index (BMI), metabolic syndrome risk factors, homeostasis model assessment-insulin resistance
(HOMA-IR), and high sensitivity C-reactive protein (hsCRP) in male high school students in Korea. Furthermore,
the effects of the cardiorespiratory fitness levels on these four factors were examined.

Methods: The level of cardiorespiratory fithess, BMI, percent body fat, waist circumference (WC), systolic blood
pressure, glucose, triglycerides (TG), high-density lipoprotein-cholesterol (HDL-C), HOMA-IR, and hsCRP of
227 male high school students were measured. Analyses of multiple correlation and simple regression were
applied.

Results: The results showed that the level of cardiorespiratory fitness correlated negatively with BMI, percent
body fat, WC, TG, and HDL-C, in addition to HOMA-IR and hsCRP, and strongly influenced BMI, percent body
fat, WC, TG, HDL-C, HOMA-IR, and hsCRP. Comparative analysis of our subjects showed that higher cardior-
espiratory fitness levels had positive effects on BMI, metabolic syndrome risk factors, HOMA-IR, and hsCRP.
Conclusions: This study found that there are close correlations between cardiorespiratory fithness and BMI, met-
abolic syndrome risk factors, HOMA-IR, and hsCRP. It also showed that, compared to lower levels of cardiores-
piratory fitness, higher levels had beneficial effects on BMI, metabolic syndrome risk factors, diabetes, and car-
diovascular disease risk factors.
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Table 1. Physical characteristics of study participants (n=227)

Ttems Mean+SD

Height, cm 172.14£5.58
Weight, kg 66.33+12.00
BMI, kg/m’ 22.36+3.80

Percent body fat, % 22.36+3.80

Abbreviation: BMI, body mass index.
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Table 2. Correlations between cardiorespiratory fitness and
BMI, metabolic syndrome indices, HOMA-IR and hsCRP

VO,max, mL/kg/min

BMI, kg/m’ -0.837°
Body fat, % -0.782°
WC, cm -0.791°
SBP, mmHg -0.018
Fasting glucose, mg/dL -0.072
TG, mg/dL -0.332°
HDL-C, mg/dL 0.138°
HOMA-IR -0.419°
hsCRP, mg/dL -0.265"

Abbreviations: BMI, body mass index; HOMA-IR, homeostasis model
assessment-insulin resistance; hsCRP, high sensitive C-reactive
protein; VO,max, maximal oxygen consumption; WC, waist circumference;
SBP, systolic blood pressure; TG, triglycerides; HDL-C, high-
density lipoprotein-cholesterol.

*P<0.01.

®P<0.05.
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™, hsCRP2] A2 7% (R’=0.070)0.2 EA RO & &
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Table 3. Relations between cardiorespiratory fithess and BMI, body fat, metabolic syndrome indices, HOMA-IR and hsCRP

Factors B std. error R’ B t P

Constant 51.214 1.267 40.430 <0.001
BMI -0.590 0.026 0.700 -0.837 -22.909 0.001
Constant 69.480 2.584 26.891 <0.001
Body fat -0.989 0.053 0.612 -0.782 -18.820 0.001
Constant 142.620 3.407 41.857 <0.001
WC -1.344 0.069 0.626 -0.791 -19.393 0.001
Constant 120.198 7.201 16.691 <0.001
SBP -4.05E-02 0.146 0.001 -0.018 -0.277 0.782
Constant 77.099 4.040 19.084 <0.001
Fasting glucose -8.87E-02 0.082 0.005 -0.072 -1.080 0.281
Constant 219.560 24.952 8.799 <0.001
TG -2.675 0.507 0.110 -0.332 -5.271 0.001
Constant 33.648 5.009 6.718 <0.001
HDL-C 0.213 0.102 0.019 0.138 2.089 0.038
Constant 3.660 0.371 9.870 <0.001
HOMA-IR -5.21E-02 0.008 0.175 -0.419 -6.913 0.001
Constant 0.417 0.085 4.894 <0.001
hsCRP -7.14E-03 0.002 0.070 -0.265 -4.117 0.001

Abbreviations: BMI, body mass index; HOMA-IR, homeostasis model assessment-insulin resistance; hsCRP, high sensitive C-reactive protein; std.
Error, standard error; WC, waist circumference; SBP, systolic blood pressure; TG, triglycerides; HDL-C, high-density lipoprotein-cholesterol.

*Calculated by simple linear regression analysis.
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Table 4. Differences in obesity index, metabolic syndrome indices, HOMA-IR and hsCRP according to cardiorespiratory fithess

levels

Items Group® Mean+SD SS df MS F P

BMI Low® (n=57) 27.22+3.06 1948.274 2 974.137 163.928 0.001
Middle? (n=114) 21412235 1331.113 224 5.942
High® (n=56) 19.38+1.80

Body fat Low (n=57) 29.50+5.60 5787.398 2 2893.699 136.407 0.001
Middle (n=114) 19.49+4.39 4751.863
High (n=56) 15.983.84

WwWC Low (n=57) 88.32+6.98 10432.543 2 5216.271 136.046 0.001
Middle (n=114) 74.39+6.31 8588.594 224 38.342
High (n=56) 70.52:64.94

SBP Low (n=57) 118.316+16.16 22.829 2 11.415 0.080 0.923
Middle (n=114) 117.93+10.41 31789.59%4 224 141.918
High (n=56) 118.69+9.43

Fasting glucose Low (n=57) 73.35+6.95 29.981 2 14.991 0.335 0.716
Middle (n=114) 72.67+6.71 10031.173 224 44.782
High (n=56) 72.36:6.35

HOMA-IR Low (n=57) 1.59+0.81 18.626 2 9.313 24.947 0.001
Middle (n=114) 1.00+0.55 83.624 224 0.373
High (n=56) 0.840.45

hsCRP Low (n=57) 0.12+0.20 0.268 2 0.134 6.628 0.002
Middle (n=114) 0.05+0.13 4.526 224 0.020
High (n=56) 0.040.07

Abbreviations: HOMA-IR, homeostasis model assessment-insulin resistance; hsCRP, high sensitive C-reactive protein; SD, standard deviation; SS,
sum of squares; df, degrees of freedom; MS, mean square; BMI, body mass index; WC, waist circumference; SBP, systolic blood pressure.

*Group indicates groups according to cardiorespiratory fitness levels.
PCalculated by analysis of variance.

‘Low indicates group with lower 25% of cardiorespiratory fitness level.
*Middle indicates group with mid 50% of cardiorespiratory fitness level.
‘High indicates group with upper 25% of cardiorespiratory fitness level.
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