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The Relationship between Lifestyle and Metabolic Syndrome
in Obese Children and Adolescents

Ky Young Cho, M.D., Hyesook Park, M.D.* and Jeong Wan Seo, M.D.

Departments of Pediatrics and *Preventive Medicine, Ewha Womans University
School of Medicine, Seoul, Korea

Purpose: To assess the relationship between lifestyle and metabolic syndrome in obese children and
adolescents.

Methods: We retrospectively reviewed the medical records and laboratory results of 109 subjects (7~ 15
years of age) who visited our pediatric obesity clinic between January 2004 and December 2007. They
completed the parent- and self-report questionnaire developed by the Committee on Nutrition of the Korean
Pediatric Society to assess lifestyle. The metabolic syndrome was defined as having 3 or more of the
following metabolic risk factors: obesity, hypertension, serum triglycerides =110 mg/dL, HDL-cholesterol
<40 mg/dL, fasting glucose =110 mg/dL, and insulin =20 £IU/mL.

Results: All subjects had at least 1 risk factor (obesity). Sixty-three percent of subjects had 2 or more
risk factors, 32% of subjects had 3 or more risk factors, and 10% had 4 or more metabolic risk factors.
Hypertriglyceridemia (36%), hypertension (32%), hyperinsulinemia (24%), and HDL-hypocholesterolemia
(20%) were observed. Fasting blood glucose levels were normal in all subjects. Hypertension was
significantly associated with an unbalanced diet and hyperinsulinemia was significantly associated with
parental obesity (p <0.05). Those who ate after 8 PM were at a risk of hypertension (odds ratio, 2.5;
95% CI, 1.0~6.1). Those who did not have a preference for exercise were at a risk of hyperinsulinemia
(odds ratio, 10.4; 95% CI, 2~54.1). Those who watched TV for =3 hours/day were at a risk of metabolic
syndrome (odds ratio, 4.8; 95% CI, 1.2~18.8).

Conclusion: Lifestyle, such as eating late, no preference for exercise, and TV watching =3 hours/day,
were related to metabolic syndrome in obese children and adolescents. (Korean J Pediatr Gastroenterol
Nutr 2008; 11: 150~ 159)
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Table 1, Characteristics of Study Subjects

Total (n=109) Boys (n=67) Girls (n=42)
Age (years) 96+2 104+23 101+1.94
Height (cm) 1446+13 14511367 143.8+1193
Weight (kg) 58+14 3 597+143 555+14,05
BMI (kg/m?) 275+569 28.3+6.82 263+2.82
Systolic BP (mmHg) 113.8+13.32 1153+1358 1111+£1259
Diastolic BP (mmHg) 63.8+11.37 65.5+10.61 61+12.23
Triglyceride (mg/dL) 103+49 1 102 5+50.89 102.9+46.84
HDL-Cholesterol (mg/dL) 4771944 481+949 4734947
Fasting insulin ( «IU/mL) 143+12.67 153+14.96 13+8.86
Fasting glucose (mg/dL) 88.6+7.25 89.1+7.67 87.8+657

Data are shown as the mean=SD, BMI: body mass index, BP: blood pressure, HDL: high density lipoprotein,
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3) 35 Al F4AY =110 mgdL"”

4) 5 A HDL-Z @ ~HZ <40 mg/dL"

5) T% A I =110 mg/dL"
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Fig. 1. Frequencyof metabolic risk factors and comparison
with the previous study” in obese children and adolescents,
*The metabolic syndrome in obese children”.
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Table 2, The Relationships between Parental Obesity and Metabolic Risk Factors in Obese Children and Adolescents

Blood pressure Triglyceride HDL-C Insulin Metabolic
(mmHg) (mg/dL) (mg/dL) (IU/mL) syndrome
n (%) n (%) n (%) n (%) n (%)
Normal ~ High <110 =110 >40 <40 <20 =20 No Yes
Father
Normal 30 (48) 16 (57) 30 (49) 20 (1) 39 (63) 10 (67) 34 (58) 9 (43) 27 (B5) 11 (46)
Obesity 32 (52) 12 (43) 31 (1) 183 (39) 35 (47) 5 (33) 25 (42) 12 (57) 22 (45) 13 (54)
Mother
Normal 43 (70) 20 (69) 40 (66) 25 (76) 52 (69) 9 (64) 42 (71) 11 (65) 34 (68) 15 (68)
Obesity 18 30) 9 (31) 21 (34) 8 (24) 23 (31) 5@36) 17 (29 945 16 (32) 7 (32
Father and/or mother
Normal 20 (34) 12 (44) 19 (33) 15 (47) 27 (38) 6 (43) 24 (43) 4 (20) 18 (38) 7 (32)
Obesity 39 (66) 15 (656) 39 (67) 17 (B3) 44 (62) 8 (67) 32 (67) 16 (80)* 29 (62) 15 (68)

*p<0.05 comparison of hyperinsulinemia according to parental obesity in obese children and adolescents, HDL-C: high density
lipoprotein-cholesterol, Metabolic syndrome: clustering of 3 or more metabolic risk factors,
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Table 3, The Relationships between Eating Behaviors and Metabolic Risk Factors in Obese Children and Adolescents

Blood pressure Triglyceride HDL-C Insulin Metabolic
(mmHg) (mg/dL) (mg/dL) (2U/mL) syndrome
n (%) n (%) n (%) n (%) n (%)
Normal  High <110 =110 >40 <40 <20 =20 No Yes

Irregular diet

No 54 (77) 25 (76) 50 (72) 31 (82) 63 (77) 15 (75) 51 (76) 18 (86) 42 (76) 22 (85)

Yes 16 (23) 8 (24) 19 (28) 7 (18) 19 (23) 5 (25) 16 (24) 3 (14) 13 (24) 4 (15)
Binge eating

No 44 (63) 24 (73) 44 (64) 25 (66) 53 (65) 13 (65) 45 (67) 12 (57) 37 (67) 16 (62)

Yes 26 (37) 9 (27) 25 (36) 13 (34) 29 (85 7 (35) 22 (83) 9 (43) 18 (33) 10 (26)
Unbalanced diet

No 48 (69) 17 (62) 41 (69) 25 (66) 52 (63) 12 (60) 46 (69) 14 (67) 40 (73) 16 (62)

Yes 22 (31) 16 (48)* 28 (41) 13 (34) 30 (37) 8 (40) 21 (31) 7 (33) 15 (27) 10 (39)
Eating until full

No 39 (66) 22 (67) 39 (67) 25 (66) 46 (56) 13 (65) 38 (657) 11 (63) 31 (56) 14 (54)

Yes 31 (44) 11 (83) 30 (43) 13 (34) 36 (44) 7 (35) 29 (43) 10 (48) 24 (44) 12 (46)
Habitual eating

No 48 (69) 21 (64) 47 (68) 26 (68) 56 (68) 12 (60) 44 (66) 14 (67) 36 (65) 17 (69)

Yes 22 (31) 12 (36) 22 (32) 12 (32) 26 (32) 8 (40) 23 (34) 7 (33) 19 (35) 9 (3H)
Eating with TV watching

No 38 (64) 17 (62) 35 (61) 21 (65) 41 (50) 11 (65) 36 (54) 8 (38) 30 (65) 13 (50)

Yes 32 (46) 16 (48) 34 (49) 17 (45) 41 (50) 9 (45) 31 (46) 13 (62) 25 (45) 13 (50)
Favoring meat

No 12 (17) 5 (15 12 (17) 6 (16) 14 (17) 2 (10) 10 (15) 4 (19) 10 (18) 3 (12)

Yes 58 (83) 28 (85) 57 (83) 32 (84) 68 (83) 18 (90) 57 (85) 17 (81) 45 (82) 23 (88)
Duration of each meal

>20 min 5 (7) 2 (6) 5 (7) 3 (8) 6 (7) 2 (11) 61(9 2.(10) 4 () 3 (12)

10~20 min 33 (48) 19 (68) 37 (64) 17 (46) 38 (46) 11 (68) 34 (61) 10 (48) 27 (49) 13 (50)

<10 min 31 (45) 12 (36) 27 (39) 17 (46) 38 (46) 6 (32) 27 (40) 9 (43) 24 (44) 10 (39)
Eating speed compared to

other family members

Not fast 31 (45) 16 (48) 31 (45) 17 (46) 37 (45) 10 (63) 34 (51) 7 (33) 27 (49) 12 (46)

Fast 38 (65) 17 (62) 38 (65) 20 (54) 45 (65) 9 (47) 33 (49) 14 (67) 28 (51) 14 (54)
Night time snack/wk

None 46 (67) 19 (68) 42 (61) 25 (68) 52 (63) 13 (68) 44 (66) 13 (62) 36 (65) 19 (73)

>one time/wk 23 (33) 14 (42) 27 (39) 12 (32) 30 (37) 6 (32) 23 (34) 8 (38 19 (35 7 (27)
Eating after 8 PM

No 52 (75) 18 (65) 48 (70) 23 (62) 52 (63) 14 (74) 49 (73) 12 (57) 42 (76) 16 (62)

Yes 17 25)7 15 (45)T 21 (30) 14 (38) 30 (37) 5 (26) 18 (27) 9 (43) 13 (24) 10 (38)

*p<0.05 comparison of hypertension according to unbalanced diet in obese children and adolescents, T,O<O,O5 comparison
of hypertension according to eating after 8 PM in obese children and adolescents, HDL-C: high density lipoprotein-cholesterol,
Metabolic syndrome: clustering of 3 or more metabolic risk factors,
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Table 4, The Relationships between Physical Activity and Metabolic Risk Factors in Obese Children and Adolescents

Blood pressure Triglyceride HDL-C Insulin Metabolic
(mmHg) (mg/dL) (mg/dL) (2IU/mL) syndrome
n (%) n (%) n (%) n (%) n (%)
Normal  High <110 =110 >40 <40 <20 =20 No Yes
Preference for exercise
Yes 31 (46) 11 (34) 28 (42) 16 (42) 31 (39) 12 (63) 33 (1) 2 (10) 26 (49) 8 (32)
No 37 (54) 21 (66) 38 (68) 22 (68) 49 (61) 7 (37) 32 (49 18 (90)* 27 (51) 17 (68)
Exercise/day
>1 hr/day 13 (199 8 (25 17 (25 5 (14) 15(19) 4 (20) 13 (20) 3 (15) 12 (22) 3 (12
<1 hr/day 56 (81) 24 (v5) 51 (75) 32 (86) 65 (81) 16 (80) 53 (80) 17 (85) 42 (78) 22 (88)
TV watching/day
<3 hrs/day 59 (87) 26 (79) 58 (87) 28 (74) 69 (85) 14 (74) 56 (86) 15 (71) 49 (92) 18 (69)
>3 hrs/day 9(13) 7 (1) 9(13) 10 (26) 12 (15) 528 9 (14 6 (29 4 (8)T 8 (81)T

*p<0.05 comparison of hyperinsulinemia according to preference for exercise in obese children and adolescents,

Tp<0.05

comparison of metabolic syndrome according to time spent in watching TV in obese children and adolescents, HDL-C: high
density lipoprotein-cholesterol, Metabolic syndrome: clustering of 3 or more metabolic risk factors,

Table 5, Metabolic Risk Factors and Lifestyle Analyzed by Multivariate Logistic Regression Analysis

Metabolic risk factors Lifestyle R (95% Cl)
Hypertension Eating after 8 PM 25 (1.0~6.1)
Insulin=20 #U/mL No preference for exercise 104" (2~541)

Metabolic syndrome

TV watching =3 hrs/day

48% 12~188)

*Adjusting for unbalanced diet, eating after 8 PM, TAdjusting for preference for exercise, eating after 8 PM, eating with TV
watching, TV watching =3 hrs/day, fast eating compared to other family members, TAdjusting for TV watching =3 hrs/day,
eating after 8 PM, preference for exercise, OR: odds ratio, Cl: confidence interval, Metabolic syndrome: clustering of 3 or more

metabolic risk factors.
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