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ABSTRACT

Background: It is well known that obesity increases the
risk of metabolic syndrome, however, the association
between fitness and metabolic syndrome risk factors among
Koreans still need to be elucidated. The purpose of this
study was to examine the relationship of obesity and
physical fitness with metabolic syndrome risk factors among
university students in korea.

Methods: A total of 185 (Male: 118, Female: 67)
students participated in the cross-sectional study. We
measured physical fitness(push-up, sit-up, 1 mile run), body
mass index (BMI) and metabolic syndrome risk factors
including waist-circumference (WC), fasting glucose,
triglyceride (TG), high density lipoprotein cholesterol
(HDL-C), systolic blood pressure (SBP), and diastolic blood
pressure (DBP).

Results: Results showed that 1) students with higher BMI
had significantly increased WC, TG, and SBP (P < .05),
2) students with greater physical fitness had significantly
decreased BMI, WC, fasting glucose and DBP (P < .05),
3) When subjects were divided into four groups: lean and
fit, lean and unfit, fat and fit and fat and unfit, fat and
unfit subjects showed the worst profile of metabolic

syndrome risk.
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Conclusion: Our study showed that improvement of
physical fitness and reduction of body fat are important
factors for the prevention of metabolic syndrome in Korean

university students.

Key words: Korean university students, Physical fitness,
BMI, Metabolic syndrome
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Male (n = 118) Female (n = 67) Total (n = 185)

Age (yrs) 19.11 = 1.07 (17~22) 18.88 = 1.07 (17~24) 19.03 = 1.07 (17~24)
BMI (kg/mz) 22.65 £ 3.36 (22.1~39) 20.25 + 2.19 (16.6~28.2)* 21.78 + 3.20 (16.6~39)
Waist circumference (cm) 76.34 + 8.04 (62.5~111) 66.95 + 498 (57~83.50)T 72.92 + 8.39 (57~111)
Glucose (mg/dL) 68.05 = 10.46 (48~91) 73.96 = 9.84 (47~101)+ 70.19 = 10.60 (47~101)
HDL-C (mg/dL) 58.70 = 9.77 (30.2~83.2) 65.57 + 10.06 (44.5~84.5)* 61.19 = 10.34 (30.2~84.5)
TG (mg/dL) 74.52 + 27.66 (25~157) 61.84 + 21.93 (31~134)Jr 69.92 + 26.39 (25~157)
SBP (mmHg) 127.19 + 12.86 (98~185) 115.39 + 10.20 (91~143)Jr 122.91 + 13.22 (91~185)
DBP (mmHg) 72.59 = 10.79 (46~102) 66.96 * 8.75 (48~86)Jr 70.55 + 10.44 (46~102)

Values are mean * SD (Range).

BMI, Body mass index; SBP, Systolic blood pressure; DBP, Diastolic blood pressure; TG, Triglyceride; HDL-C, High density
lipoprotein cholesterol.

*P < 005 T P < 0.01 between genders.

Table 2. Subject’s fitness level

Male (n = 118) Female (n = 67) Total (n = 185)

Push-up (n) 2843 + 1241 19.93 + 11.19" 2535 + 12.64
Sit-up (n/min) 32.03 + 10.39 21.63 + 10.19° 2824 + 11.45
VOoms (mL/kg/min) 48.10 + 4.69 41.84 + 2.89 45.86 + 5.11

Values are mean * SD.
*P < 0.05, ¥ P < 0.01 between genders.

- 101 -



— tizhuksk)A): A)21 @ A2 F 2012 —

4) Z|CHAFAMEFEF ZH(VO2ma) 9] slEd] 7ol tigt AR 71EE AREIlEdl, B

Cureton et al’”9] 17ollAE WA 49073} 01]‘4 637 A€ 90 cm o] 2E]a oJAL 80 cm o[4S HHL uwlqt
< e & 1 mile run (1600 m 2E17)S 43 &£ o2 Aol MEE 7FE vigto g gl=rel YAl 427
o], A zela AAFATE o] &3] VOrmuE IF g} o4 397%S uhdoz & 243 5(2004)79] A
g g e WA gl E dTelAe oAXE ST Zskslr] f13k A4t selEdle] 7]
VOimixE Cureton et al’”2] A7l AAgE FA1E o] & FAE BRI ol ot el =S Ak

o] 1600 m 27| AAE TAsle] AZslla, 1 54

< ket 7t 3. A=A=leH

VOomx = 021{He] x A (A} = 1, of&} = 0)} — 0.84 EAEAL SPSS/Window 18.05 Akgslo] BE 285
(BMI) — 8.41(Time) + 0.34(Time?) + 108.94. Ak SRHEE ttestE o] 83to] ', of tHEAYY] B
=8} Castro-Pinero et al™ = 34749] @417} 323¢] of E 2Aq¥el Haghe vlmsla 2Ee] Kol s Bajsl
AL o2 slo] 1 mile run¥t VO8] 715 B eRgd ek mgk winke, AH(ZATE, AHAE), AT
Ael] st ASE 319, 9 T4 ©1831¢] 1 mile runT} AR08 IAIE Lolhr] fste] AAZEATE} HH(E
VOomaAtele] ZHzke] A Alr = -0.59, r = -0.60)E H] A7, AHAR)e] GFol] whel 2+ 315  Tertiles: Low
23l Boked), vllg- v]S=tl 73S ok wegk ofe] A (33.3%), Mid (33.3%), High (33.3%)]°>-& 14—?01 ANOVA
PaATolAE 9 FAE o83 VOunmE Tl WHY & ARgsto] 7F i 7] ZgekEegle] Figks vlawst
o fslar We 5 Qe Wholela W HgieR? ack AEHA o7& Scheffe WS AA8sllaL, A- A
B A Aol dhdAtet A9 A3k AR 174 3= A 29} A 2|3 AT 93l ecle] AT o}
LHES ﬂw,& slo] B dAke 9 A o-&3le] 7] 93l Partial correlation ¥H-2 A-8319ich
AL VOomax B AA ZAH V0o ol 322 A0A| A% "%lerﬂ AFS 42 4, sl9] 2age % =
(t = 77, P < 001)S A3Pod e E4 sl F 4TI BMI& 52 AE, 92 BMI& 92 A|H,
=2 BMI& =2 AEH, 52 BMI& - zﬂa)_i B3]
5) CHAIS 2 IR0l I ANOVA—E— olgslol 7t 15 7He] HETEks vl
H o3l A]= 2001%d National Cholesterol Education ) 3 AR 91 Q01 = 17 o)A HhAlEl 919 R]
Program Adult Treatment Panel Il (NCEP-ATP Il)oil4] A “+(Relative Risk®} 95% confidence interval)x 3]7]4%-4]
A&t 7)Fol EAsI] AEET-S Aoslglon] ZEE (Logistic Regression). 2% -";.57‘4“6']—015—’-”:] EE TAx9
AR 100 mg/dL wuh), FAAAEA: EAE SosEo p < 052 ARk
mg/dL "Rh, EE Aokl FelsE 83 %XF:
40 mg/dL o}, oIA= 50 mg/dL o), LT 2 o

Z%7] €9k 130 mmHg v% or ©]2k7] <k 85 mmHg
ulh, selEElcg 8 FE 90 em wRE oA 80
cm wRhel Zro] F 571A|e] thASS AR eQleE
T} =gk 20004 AAIEAZ)|THWHO)OAE o}Alo)el A=l A, A=A A3 el 7

1. M=ot ME2X|=BMID) L CHASED
IEL0Inlo| ALEEEHA|

Table 3. Correlation between fitness, BMI and metabolic syndrome risk factors

Fitness
BMI Muscular endurance Cardiorespiratory fitness

Push-up Sit-up V02max
BMI (kg/m®) 1.00 -17 12 70
Waist circumference (cm) o1 21 11 64"
Glucose (mg/dL) .06 -15" -.14 -16"
HDL-C (mg/dL) -16" -.001 03 147
TG (mg/dL) 25 -.06 -17 -.19"
SBP (mmHg) 25" -.13 -.05 -.14
DBP (mmHg) 20 -20" -01 -18"

Values are mean * SD. BMI, Body mass index; HDL-C, High density lipoprotein cholesterol; TG, Triglyceride; SBP, Systolic
blood pressure; DBP, Diastolic blood pressure.

* P <005 TP <00l

Adjusted: Sex, Age.
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Table 4. Correlation between fitness, BMI and metabolic syndrome risk factors

Fitness level
(Muscular endurance + Cardiorespiratory fitness)

Low (N = 58) Mid (N = 61) High (N = 59)
BMI (kg/m’) 23.44 + 036 21.04 + 035 20.96 + 0.35
Waist circumference (cm) 76.66 + 0.86 71.48 + 0.84" 70.95 + 0.85
Glucose (mg/dL) 73.36 £ 1.32 67.97 + 129 68.93 = 131"
HDL-C (mg/dL) 59.85 + 1.30 62.09 + 1.26 62.30 + 1.28
TG (mg/dL) 75.81 * 3.40 66.39 + 332" 67.45 = 336
SBP (mmHg) 125.19 £ 1.56 123.12 £ 1.53 121.02 £ 1.54
DBP (mmHg) 7239 + 1.33 71.13 + 1.30 68.18 + 1.32"

Values are mean + SD. BMI, Body mass index; HDL-C, High density lipoprotein cholesterol; TG, Triglyceride; SBP, Systolic
blood pressure; DBP, Diastolic blood pressure.
*significantly difference from low fitness group, P < 0.05. *Adjusted: Sex, Age.

Table 5. Clinical and metabolic syndrome risk factors of participants based on their BMI

BMI
Low (BMI < 202) Mid (202 < BMI < 22.3) High (22.3 < BMI)
- 58 N = 61 N =59

Waist circumference (cm) 66.53 + 0.63 71.74 £ 0.59" 80.63 = 0.63™
Glucose (mg/dL) 70.21 + 1.39 69.02 + 1.29 71.36 + 1.37
HDL-C (mg/dL) 62.67 + 1.33 61.39 + 1.24 59.84 + 1.32
TG (mg/dL) 64.00 + 3.42 67.05 * 3.18 78.81 + 3.38™
SBP (mmHg) 120.00 + 1.58 121.60 + 1.47 127.17 + 1.57*
DBP (mmHg) 68.84 + 1.36 70.54 + 1.27 7226 + 135
Fitness (z-score) 0.26 = 0.09 0.14 + 0.08 -0.36 + 0.09*

Values are mean + SD; HDL-C, High density lipoprotein cholesterol; TG, Triglyceride; SBP, Systolic blood pressure; DBP,
Diastolic blood pressure.
*significantly difference from low BMI group, #significantly different from mid BMI group, P < 0.05. *Adjusted: Sex, Age.

Table 6. Clinical and metabolic syndrome risk factors of participants based on their BMI and fitness

Low BMI & Low BMI & High BMI & High BMI &
High fitness Low fitness High fitness Low fitness
(N = 52) (N = 39) (N = 38) (N = 56)
Waist circumference (cm) 68.20 + 0.76 68.19 * 0.90 7550 + 0.92" 78.86 + 0.74*"
Glucose (mg/dL) 67.62 £ 1.41 71.19 £ 1.67 68.78 + 1.68 72.82 + 137
HDL-C (mg/dL) 63.70 + 1.37 61.90 £ 1.61 60.50 = 1.62 58.80 + 1.33"
TG (mg/dL) 67.01 + 3.49 62.74 + 4.11 64.91 + 4.14 81.02 + 3.38""
SBP (mmHg) 120.04 + 1.67 122.19 + 1.97 123.96 + 1.98 12536 + 1.62°
DBP (mmHg) 69.25 + 1.42 70.13 + 1.67 70.44 + 1.68 7211 + 1.37
Fitness (z-score) 0.59 = 0.06 -0.40 + 0.07° 0.58 + 0.07" -0.68 + 0.06™"

Values are mean = SD. HDL-C, High density lipoprotein cholesterol; TG, Triglyceride; SBP, Systolic blood pressure; DBP,
Diastolic blood pressure.

* significantly different from Low BMI & High fitness group, #significantly different from Low BMI & Low fitness group,
“significantly different from High BMI and High fitness group, P < 0.05. *Adjusted: Sex, Age.
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Fig. 1. Interaction of fatness and fitness on metabolic syndrome components risk score.
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