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Biobehavioral Characteristics and Risk Factors Related to Obesity
in School Age Children Participating in a Health Camp
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Purpose: The purpose of the study was to identify differences in physiological- psychological- environmental- behavioral char-
acteristics between obese and control children participating in a health camp and to identify the factors related to childhood
obesity. Methods: Two hundred eighty seven children aged 6 to 12 years were recruited from a health camp for elementary
students in D city, Korea. Data collection was done on November 28 and 29, 2009. Anthropometric measurements, blood tests,
and self-report surveys were conducted. Chi-square test, independent t-test, ANCOVA, and multiple logistic regression were
performed using PASW statistics 18.0. Results: Obese children had adverse conditions for both physiological and psychologi-
cal characteristics. In terms of environmental and behavioral characteristics, high maternal BMI and more than two hours of TV
watching were significantly associated with high risk of childhood obesity (OR=1.11, 95% Cl=1.02-1.21; OR=2.05, 95% Cl=
1.23-3.41). Conclusion: Through a multi-factorial approach, the current study identified the differences between obese and
control children participating in a health camp and risk factors of childhood obesity. These findings provide preliminary data
and perspectives on intervention research for prevention and management of childhood obesity.
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Table 1. General Characteristics of Participants (N=287)

Characteristics Categories n (%)

Age (year) (M£SD:9.18+1.59)
6-9 167 (58.2)
10-12 120 (41.8)

Gender Male 152 (63.0)
Female 135 (47.0)

Region Jung-gu 88 (30.7)
Seo-gu 116 (40.4)
Daedeok-gu 83(28.9)

Degree of obesity Normal 124 (43.2)
*Obese 163 (56. 8)

Body image perception Slightly thin 8(6.3
Normal 13 (4. 5)
Slightly fat 186 (64.8)
Extremely fat 69 (24.0)

*BMI is greater than 25 kg/m? or above the 95th percentile for sex and age.
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Table 2. Comparison of Physiological Characteristics between Obese and Control Children (N=287)
Obese (n=163) Control (n=124)
Characteristics Categories X2 or F/p
n (%) or Mean + SD n (%) or Mean = SD

Physiological indicators*
WHR 0.90+0.06 0.86+0.06 31.58/<.001
Body fat percentage (%) 37.4114.65 29.65£8.06 114.62/<.001
Glucose (mg/dL) 93.17+7.13 94.85+7.47 3.02/.084
Cholesterol (mg/dL) 177.11£29.10 172.59+£27.16 1.03/.311
TG (mg/dL) 103.17 £53.00 80.35£41.67 16.95/<.001
HDL-Cholesterol (mg/dL) 53.01£10.89 58.02£10.53 16.21/<.001
Systolic blood pressure (mmHg) 111.19+11.69 107.16 £ 11.55 13.49/<.001
Diastolic blood pressure (mmHg) 72.30+9.74 69.07 £10.17 8.72/.003

Metabolic syndrome Yes 38(23.3) 12 (9.7) 9.10/.003

No 125 (76.7) 112 (90.3)

*measured by ANCOVA (Analysis of Covariance) with sex and age as covariate.
WHR = walist-hip ratio.
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Table 3. Comparison of Psychological Characteristics between Obese

and Control Children (N=287) p=.032)
o Obese (n=163) Control (n=124) "

aracteristics = =

Mean + SD Mean + SD P ‘3!_"‘37 | H |'|:'_|'9| -?—l%*.....?_'

Physical stress 31204823 26094893 -5.04/<.001 Stg7] HIgke) flaasls vhetsy] 9fsf T A univari-
Obesity-conquest stress ~ 17.68 £ 4.42 17.04+£470 -1.18/.237 ate analysis) 23} 8-0]4=22 015 u|gke] ¥4 23slo] t}E 2
Psychological stress 17.36+6.84  15.04+6.00 -2.99/.003 2 ~E) A0 AElELolc) nlke] Aol o & sl ao
Total stress 66.26+13.69 58.17+14.15 -4.89/<.001 AL Bl AE Al [bef Adegiele = g3 21
Self-esteem 787741326 81.15+1347 150136 Z oy o] A AR WA=} Y52 A2l F oo A<y
Depression 7.2814.70 7.06+£4.63 -0.38/.704 B A 312 P TVARAZRS Zaksle] BAjsl Ay} sty

Table 4. Comparison of Environmental - Behavioral Characteristics between Obese and Control Children (N=287)
Obese (n=163) Control (n=124)
Characteristics Categories X2 or t/p
n (%) orMean£SD  n (%) or Mean £ SD
Environmental characteristics
Maternal BMI (kg/m?) 22.98+3.21 22.00+2.61 -2.77/.006
Maternal education High school or less 72 (44.2) 42 (33.9) 3.12/.077
College or more 91 (65.8) 82 (66.1)
Monthly income (won) Less than two million 23 (14.1) 5(12.1) 1.73/.420
Two-four million 89 (54.6) 61(49.2)
More than four million 51 (31.3) 48 (38.7)
The number of eating out More than once a week 55(33.7) 49 (39.5) 1.06/.787
2-3 times a month 66 (40.5) 47 (37.9)
Once a month 30 (18.4) 20 (16. 1)
Rarely 12(7.4) 8(6.5
Behavioral characteristics
Eating habits* 83.57+10.23 85.48+9.76 1.59/.112
Sub-items (range 1-4)° Eat fast and too much 2.67£0.99 2.33+£1.09 -2.74/.007
Eat until | feel full 2.64+1.01 2.40+0.97 -2.11/.036
Eat impulsively when watching ads 2.06+£0.94 1.77+£0.86 -2.59/.010
Difficult to bear hunger 2.06+1.04 1.81+£0.90 -2.16/.032
The number of excercise (per week) None 55 (33.7) 33 (26.6) 1.70/.428
1-2 day 59 (36.2) 49 (39.5)
More than 3 day 49 (30.1) 42 (33.9)
TV watching time (per day) Less than 2 hour 61(37.4) 70 (56.5) 10.28/.001
More than 2 hour 102 (62.6) 54 (43.5)
Sleep time (per day) Less than 7 hour 2(7.4) 8 (6.5) 0.09/.764
More than 7 hour 151 (92.6) 116 (93.5)

*Eating Habits was consisted of 27 items. The higher the score, the better the eating habits; TFour of these items were significantly different between obese and
control children. The higher the score, the worse the eating habits.
BMI=body mass index.

http://dx.doi.org/10.4094/jkachn.2011.17.4.207 www.jkachn.or.kr



212 Ysl - 43| - ofz 9| 22!
Table 5. Factors Influencing Childhood Obesity (N=287)
95% Cl
Characteristics B SIE p Odds Ratio (OR)
Lower Upper
Maternal BMI (kg/m?) 0.105 0.045 .021 1.110 1.016 1.214
Maternal education* 0.275 0.267 304 1.317 0.779 2.224
Eating habits -0.008 0.013 538 0.992 0.967 1.018
TV watching time (per day)” 0.717 0.260 .006 2.049 1.230 3.414

*Reference: college or more; "Reference: less than 2 hour.

Measured by logistic regression with age and sex as covariate; dependent variable = obesity.

BMI=body mass index.
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