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The Relationship between Physical Activity and Clustering of Metabolic Abnormalities
in Children
Hyun Jin Son, Mi Kyung Kim, Hyun Ja Kim, Ho Kim", Bo Youl Choi
Department of Preventive Medicine, Hanyang University College of Medicine;
Seoul National University Graduate School of Public Health"

Objectives : This study was performed to assess the Results : The risk of clustered metabolic abnormalities
association between physical activity and the clustering of was inversely correlated with the increased time spent on
metabolic abnormalities among Korean children. The effect moderate to vigorous physical activity, but the correlation
of substituting moderate to vigorous physical activity for the was not significant. The odds ratio for clustering of
time spent in inactivity was examined as well. metabolic abnormalities that represented the effect of

Methods : The study subjects were comprised of 692 substituting moderate to vigorous physical activity for
(354 boys, 338 girls) 4th grade elementary school students. 30minutes of sedentary activity was 0.87 (95% ClI=0.76-
We used a modified form of the physical activity 1.01).
questionnaire that was developed in the Five-City Project. Conclusions : These findings suggest that substituting
The subjects with clustering of metabolic abnormalities moderate to vigorous physical activity for sedentary activity
were defined as having two or more of the following tive could decrease the risk of clustered metabolic abnormalities.
characteristics: waist circumference =290 %, systolic or
diastolic blood pressure =90 %, fasting glucose>110 J Prev Med Public Health 2008;41(6):427-433
mg/dl, triglycerides>=110 mg/dl and HDL cholesterol <40
mg/dl. We calculated the odds ratios {0 assess the effect of Key words : Cardiovascular disease, Children, Metabolic
substituting moderate to vigorous physical activity for time syndrome, Physical activity
spent in inactivity.
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Table 1. General characteristics, average time of activities and average value of metabolic syndrome

components of subjects by gender

Boys (N=354) Girls (N=338) Total N=692)
General characteristics
Region
Town 154(43.5) 147 (43.5) 301 (43.5)
Others 200 (56.5) 191 (56.5) 391 (56.5)
Parental’ hypertension
Yes 20057 18(53) 38( 55
No 334(94.4) 320(94.7) 654 (94.5)
Parental” diabetes
Yes 13(37) 9( 2.7) 22( 32)
No 341 (96.3) 329(97.3) 670 (96.8)
BMI (kg/m?) 184+34 1774288 181+31
Total energy intake (kcal/day) 1,826+673 1.687+693¢ 1,758 + 686
Total sodium intake (mg/day) 3,824-+1,847 3,624+ 1517 3,726+ 1,696
Average time of activity
Sleeping time (hours) 84 +1.0 84 +1.1 84 1.1
Sedentary activity (hours) 142420 144+ 1.8 143219
Total physical activity (minute)" 854 +106.3 702 812 780 977
Moderate to vigorous (minute)* 45.1 +64.7 382 +543 417 +599
Light (minute) 404 63.6 320 1462 36.3 £559
Moderate (minute) 35/ 169 =305 172 £333
Vigorous (minute) 214 =352 245 =358
Average value of metabolic syndrome components
Systolic blood pressure {(mmHg) 1055 +£22.3 1034 +109 1045 +17.7
Diastolic blood pressure (mmHg) 643 103 635 £11.0 639 £10.6
Fasting glucose (mg/dl) 845 +6.7 819 +£5.7 832 +64
Triglyceride (mg/dl) 823 +395 84.5 +36.1 834 +379
HDL cholesterol (mng/dl) 50.9 106 495 +99 50.2 +10.3
Waist ciccumference (cm) 615 +9.0 588 73 602 483
Values are N(%) or mean -+ SD
“mother or father

*Sum of light, moderate and vigorous physical activity, *Sum of moderate and vigorous physical activity
#p<0.05 by independent samples t-test between boys and girls, - p<0.01 by independent samples t-test between boys and girls.
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Table 2. Prevalence of metabolic abnormalities by gender

Nuraber of metabolic abnormulity Boys (N=354) Girls {N=338} Total (N=692)
0 168 (47.5) 151 4.7y 31946.1)
1 120 (339 120(355) 240(34.7)
2 44 (124 51(15.1) 95(13.7)
3 17( 4.8) 12( 36) 29(42)
4 5( 14 4012 9(13)
5 0( 00 0( 00 0( 00
> 2 (Clustering of metabolic abnormality) 66 (18.6) 67(19.8) 133(19.2)
>3 (Metabolic syndrome) 2(62) 16(47 38( 5.5)
Values are N(%)

Table 3. Differences of general characteristics, average fime of activity and average value of metabolic

syndrome components between clustering of metabolic abnormalities group and nomal group

Clustering of
Normal group metabolic .
(N=559) abnomality group pvalue
(N=133)
General characteristics
Gender
Boys 288 (814) 66 (18.6) 069
Girls 271 (80.2) 67(19.8)
Region
Town 256 (85.1) 45 (15.0) 001
Others 303(71.5) 88(22.5)
Parental hypertension
Yes 30(78.6) 8(21.1) 076
No 529 (80.9) 125(19.1)
Parental diabetes
Yes 17(77.3) 5Q2.7 067
No 542 (80.9) 128(19.1y
BWI kg/m?) 174424 211£38 <001
Total energy intake (keal/day) 1,775+699 1,688:+620 0.19
Total sodinm intake (mg/day) 372441703 373711671 093
Average time of activity
Sleeping time( hours) 84 +11 84 +10 070
Sedentary activity (hours) 142420 145+15 014
Total physical activity (minute) 80.1 £ 1020 69.1 £764 0.16
Moderate to vigorous (minute)* 435 +633 341 £422 004
Light (minute) 36.6 +£56.2 350 £54.8 077
Moderate (minute) 183 +359 124 +184 001
Vigorous {rninute} 252 +36.7 217 318 031
Average value of metabolic syndrome components
Systolic blood pressure (mimHg) 1083.1 +189 1102 £9.6 <001
Diastolic blood pressure (mmHg) 620 +99 71.8 £102 0.65
Fasting glucose (mg/di) 832 £62 832 +70 009
Triglyceride (mg/dl) 732 1281 1264 1432 <001
HDA cholesterol (mg/dl) 523 +99 415 +69 <0.01
‘Waist circumference {om) 584 +66 679 +10.1 <001

Values are N(%) or mean = SD
*by chi-square test or independent saraples t-tes

* Sum of light, moderate and vigorous physical activity, * Sum of moderate and vigorous physical activity
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Figure 1. Estimated percent changes in the risk of clustering of metabolic abnormalities by substituting

one activity for another.
The T bars represent 95% confidence intervals.

* The multivariate logistic model included sex, BML, sedentary activity time, time of physical activity(* =total; *=light,

moderate to vigorous; $=light, moderate, vigorous).

1 The multivariate logistic model included sex, BMI, sleeping time, time of physical activity(=total; “=light, moderate to

vigorous ;+=light, moderate, vigorous).

*The multivariate logistic model included sex, BMI sleeping time, sedentary activity time, time of physical

activity(®=moderate to vigorous; ' =moderate, vigorous).
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