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The Roles of Physical Activity and Cardiorespiratory Fitness on the Relationship
between Eating Speed and Metabolic Syndrome in College Students

Minjeong Kang PhD, Hyunsik Kang PhD

College of Sports Science, Sungkyunkwan University, Suwon, Korea

PURPOSE: This study investigated whether physical activity (PA) and cardiorespiratory fitness (CRF) modulate the relationship
between eating speed and metabolic syndrome (MetS) in Korean university students.

METHODS: A total of 1,071 college students 751 males and 320 females participated in this study. The volume of PA (minutes per
week) assessed by a self-reported questionnaire was classified as sufficient or insufficient based on the global recommendation of 150
minutes per week. Self-reported eating speed was classified as normal or fast. CRF was classified as low (lowest 25 %), moderate (mid-
dle 50%), and high (highest 25%) based on the maximum volume of oxygen consumption determined during a graded treadmill run-
ning.

RESULTS: Bivariate logistic regression analysis showed that the adjusted odds ratio (OR) of fast eating for metabolic syndrome was 1.94
(95% confidence interval, CI=1.34-2.82, p<.001) in the total group and 1.75 (95% CI=1.18-2.59, p=.005) in male students only.
Logistic regression showed that in the total group, fasting eating was associated with an increased risk of MetS (OR=1.780, 95%
CI=1.223-2.259, p=.003) compared to individuals with normal eating speed (OR=1) even after adjustments for age, sex, smoking,
and alcohol intake. Additionally, male students with fast eating were at increased risk of MetS (OR=1.750, 95% CI=1.181-2.529,
p=.005) compared to their counterparts with normal eating speed even after adjustments for all the covariates. Moderation analyses
by Andrew F. Hayes showed that the effect of eating speed on MetS risk differed by physical activity (3=-0.389, 95% CI=-0.706-
0.071, p=.017) and CREF levels (3=-0.307, 95% CI=-0.496-0.118, p=.002) even after adjustments for all the covariates.

CONCLUSIONS: The current findings of the study suggest that both regular PA and CRF can play a preventive role against MetS asso-
ciated with fast eating in Korean college students.
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Table 1. Descriptive statistics of study participants

Variables Total (n=1,071) Men (n=751) Women (n=320) p-value
Age (yr) 232+26 240+23 214120 <.001
Physical activity (min/week) 90.2+149.2 96.7+149.0 75.1+£1489 .300
CRF (mL/kg/min) 433+77 46.5+64 359+5.2 <.001
Eating speed, n (%) <.001
Normal 703 (65.6) 437 (58.2) 266 (83.1)
Fast 368 (34.4) 314 (41.8) 54(16.9)
Body composition
BMI (kg/m?) 222+3.0 23.0+28 204+26 <.001
Body fat (%) 21.2+54 19.7+5.2 245+43 <.001
Fat mass (kg) 13.9+£5.0 14354 13.3%4.1 001
Lean mass (kg) 513+9.0 56.2+5.6 39.9+37 <.001
WHR 0.83+£0.05 0.85+0.05 0.80+0.05 <.001
Health behavior factors
Smoking, n (%) 388(36.2) 362 (48.2) 26(8.1) <.001
Alcohol intake, n (%) 802 (74.9) 622 (82.8) 180 (56.3) <.001
Metabolic risk factors
WC (cm) 79.8+8.2 82177 743+6.6 <.001
TG (mg/dL) 1034+51.2 111.9+£55.2 83.3+32.1 <.001
FBG (mg/dL) 96.9+128 98.3+129 935+£11.6 <.001
HDLC (mg/dL) 48.7+14.6 457+134 558+14.7 <.001
SBP (mmHg) 1164+13.7 1209+12.5 105.9+10.3 <.001
DBP (mmHg) 68.3+88 70.2£8.6 639+74 <.001
Metabolic syndrome, n (%) 136 (12.7) 123(16.4) 13(4.1) <.001

CRF, cardiorespiratory fitness; BMI, body mass index; WHR, waist to hip ratio; WC, waist circumference; TG, triglycerides; FBG, fasting blood glucose; HDLC,
high density lipoprotein cholesterol; SBP, systolic blood pressure; DBP, diastolic blood pressure.

S 810A17E T4 5 ek Aol A et & A2 D7|E ol st % (3) A 5% OPE 17 01?1 79 @) &5 =7t 5718l = VO,
o BT B B S0°C AL BETO) B FAGSAE gl Z7F5H) okl T WALS ol AL, (5) ThAIE) Ak %
T O} QU 92 ERsto] 27H4 oS FEA| S FT
2) A (physical activiy) ShoAcHBs). R Aol 22 A S22 kel Aet
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Table 3. Odds ratio (OR) and 95% confidence interval (Cl) of metabolic syn-
drome by eating speed

Model 1 Model 2
Group
OR(95%Cl)  p-value OR(95%Cl)  p-value
Total
Normal eating 1 (reference) 1 (reference)
Fast eating 2.267 <.001 1.780 .003
(1.576-3.260) (1.223-2.591)
Men
Normal eating 1 (reference) 1 (reference)
Fast eating 1.774 .004 1.750 .005
(1.203-2.617) (1.181-2.592)
Women
Normal eating 1 (reference) 1 (reference)
Fast eating 2.284 183 2297 .184
(0.677-7.708) (0.674-7.831)

Model 1: unadjusted; Model 2: adjusted for sex, age, smoking, and alcohol
intake.
OR, odds ratio; Cl, confidence interval.
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Table 4. The moderating effect of physical activity (PA) on the relationship
between eating speed and metabolic syndrome

Table 5. The moderating effect of cardiorespiratory fitness (CRF) on the re-
lationship between eating speed and metabolic syndrome

95% Cl 95% Cl
Predictors Coefficients ~ SE t p Predictors Coefficients ~ SE t
Lower Upper Lower Upper
Model 1 (R*=0.038, F=14.024, p<.001) Model 1 (R*=0.103, F=40.994, p <.001)
ES 0.866 0215 4.024 001 0444  1.288 ES 0.930 0.201 4631 <.001 0536  1.325
PA 0.298 0234 1.275 203 -0.161 0.757 CRF -0.004 0.138 -0.030 976 -0275 0.267
Interaction -0.389 0.162 -2402 017 -0.706 -0.071 Interaction -0.307 0.096 -3.193 002 -049% -0.118

R? change due to the moderator=0.005 (F=5.772, p=.017)
Model 2 (R*=0.094, F=18.359, p<.001)

ES 0.842 0209 4.022 001 0431 1.252
PA 0.369 0227 1626 .104 -0.076 0816
Interaction -0.440 0.157 -2.797 005 -0.749 -0.131

R? change due to the moderator=0.007 (F=7.825, p=.005)

R? change due to the moderator=0.009 (F=10.192, p=.002)
Model 2 (R*=0.140, F=28.923, p<.001)

ES 0.782 0.198  3.940 001 0392 1171
CRF -0.015 0.136 -0.111 912 -0281 0.251
Interaction -0.266 0.095 -2.819 005 -0452 -0.081

R? change due to the moderator=0.006 (F=7.944, p=.005)

Model 1: unadjusted; Model 2: adjusted for sex, age, smoking, alcohol in-
take.
ES, eating speed; PA, physical activity.
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Eating speed

Fig. 1. lllustration of an interaction effect between eating speed and physi-
cal activity (PA) on metabolic risk factors.
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Model 1: unadjusted; Model 2: adjusted for sex, age, smoking, alcohol in-
take.
ES, eating speed; CRF, cardiorespiratory fitness.

— Low CRF
— Mid CRF
— High CRF

Number of metabolic risk factors

Normal Fast

Eating speed

Fig. 2. lllustration of an interaction effect between eating speed and car-
diorespiratory fitness (CRF) on metabolic risk factors.
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