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ABSTRACT

The prevalence of metabolic syndrome (MetS) in Korea has been increasing in adults, as well as in adolescents. Recent-
ly the prevalence of MetS in children has been reported to strongly link that of MetS in parents. Families are known to
share similar food environment so that eating habits of parents closely resemble that of the children’s. Therefore, the
aim of this study to examine metabolic risk factors and dietary intake in children by with respect to mother’s metabolic
syndrome, based on the data from Korean National Health and Nutrition Examination Survey (KNHANES) 2007-2010.
Using the household variable and the eldest child per household, 1,341 pairs of mothers and children were selected. The
mothers were defined by MetS criteria, and then the children were classified into the following three groups in accor-
dance to the mothers’ MetS; children whose mothers had none, 1-2, and 3 or more components of MetS. All dietary data
were evaluated using the data from a food frequency questionnaire. The mean age was 42.6 + 4.2 years for the moth-
ers, and 14.9 + 2.0 years for the children. Children whose mothers had 3 or more components of MetS showed a sig-
nificantly higher prevalence of overweight and higher level of fasting triglyceride; conversely, they showed a lower lev-
el of serum HDL-cholesterol compared to the other two groups. Regarding an agreement of food consumption between
the mothers and children, most food groups showed high agreement, except in the category of beverages. Regarding the
dietary habits and family meals, children whose mothers had 3 or more components of MetS were more likely to skip
breakfast and less likely to have family meals at breakfast or snack. In conclusion, the children’s metabolic risk factors
and dietary factors were different with respect to the status of mothers’ MetS. Further studies are necessary to examine
the causal effect of family environment in children’s health status. (J Nutr Health 2013; 46(6): 531 ~ 539)
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All the women aged > 20 who had
biochemical and dietary data
in 2007—-2010 KNHANES
n =8,530

Excluded subject any data missing in
components of anthropometric,
biochemical, health-related variables
and blood sample of less than 8 hours
of fasting (n = 1,872)

\ 4

Excluded subjects with implausible
energy intfake < 500 or > 5,000 kcal
(n=79)

4

Selected available women aged > 20
n=6,.579

Excluded subject except for women
whose children aged 12—-18 years
»> participated in KNHANES using
family-related variables
(n = 3,095

\ 4

Available mothers and children
1,742 pairs, n = 3,484

» | Excluded subject except for an eldest
>
child per mothers (n = 802)

A4

Mothers and children pairs
1,341 pairs, n = 2,682

Fig. 1. Flow diagram regarding the selection of study subjects.

3) FE I 100 mg/dL oA B QAFEEE o =
AEE HAY Gl X BAE AHSsl= S

4) +=7] @Y 130 mmHg o) E&= o] @¢fel 85
mmHg o[ B Y A7 A 58 5F= 4,

5) €% HDL-Z9|AHE0] 50 mg/dL 7Rkl 7

Had 9] At A2 Qa4 sy 7S
7} Adolatl ezt AbolalH Yoo 579 AFE 7|Eo R A&
geii=a

2 ATtoflA AFEEE 712 MR JITARE]SHA
3t AJHE o] &5kt Had 2] A7 E
et A xR AAASAE] A, AlF, slel=d, A=A
“/F (Body Mass Index, BMD) ©]-&35}9th AlA|25 A 2=

T AAEES AHEelele SEE AlA S5 13

205 o] F 3 o)Af XS H9-E 'R o] & AQgh
A= ol '8 A7t AREsHlch Askela] A&
B2 2T $57) YT 25 ole] Y EEE, 84 Qe
9, 8% TZU4EE €% HDL-ZH2HE, @4 5484

g o] &5hoint Qled AP AdS flaf Qe A3
A 2d (Homeostasis Model Assessment of Insulin
Resistance)©]-8-5F0], Matthew 50| A|A|3t FE-3 Tt} <]
&9 FEE o]8sto] o F4lo] whel HOMA-IR A|4=& A
At Aikstoict.

HOMA-IR = [Fasting plasma glucose (mmol/L) X Fasting

Table 1. General and metabolic syndrome characteristics in mothers and adolescent children

Mothers (n = 1,341) Chidren -
Boys (n = 700) Girls (n = 641)

Age (year) (Mean + SD) 42.6 £ 4.2 148+ 2.0 149 £1.9
Body mass index (kg/m’) 23.3+3.2 21.2+3.6 20.7 +3.2
Overweight"” (n, %)

< 5" (7.2 41 (7.6

5-85" 518 (77.9) 421 (78.0)

> 85" 99 (14.9) 78 (14.4)
Waist circumference (cm) 77.4+8.6 727 +9.9 68.4+79
Systolic blood pressure (mmHg) 111.0+£ 14.6 110.0 £10.8 102.9 £9.0
Diastolic blood pressure (mmHg) 73.5+9.9 69.5+9.2 66.0+8.0
Serum triglyceride (mg/dL) 102.8 +70.3 90.3 + 57.1 85.1 + 429
Serum HDL-cholesterol (mg/dL) 542 +12.6 498 +£10.6 53.6+11.2
Fasting blood glucose (mg/dL) 941 £19.2 89.4+6.5 872+62

Metabolic syndrome component (n, %)
Abdominal obesity 251 18.7 44 6.3 73 11.4
Elevated blood pressure 191 14.2 55 7.9 3 0.5
Elevated triglyceride 202 15.1 73 10.4 46 7.2
Low HDL-cholesterol 508 37.9 129 18.4 125 19.5
Elevated fasting blood glucose 242 18.1 45 6.4 18 2.8
Metabolic syndrome (n, %) 161 12.0 13 1.9 8 1.3

1) Defined by age and gender specifc BMI percentile in 2007 Korean Children and Adolescents Growth Standard.
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Table 2. The basic and metabolic syndrome characteristics in adolescent children by the status of mothers’ metabolic syndrome

Children whose

Children whose Children whose

mothers had no mothers had 1 or 2 mothers had 3 or p value®
MetS (n = 543) components (n = 637) components (n = 161)
Gender boy (%) 51.6 52.8 52.2 NS
Age (year)(Mean + SD) 147 £1.9° 150+ 1.9° 14.8 £ 2.0 <0.05
Overweight” (n, %)
< 5" 40( 8.1) (7.5 6( 4.4)
5-85" 402 (80.9) 449 (78.5) 88 (64.7) < 0.001
> 85" 55(11.1) 80 (14.0) 42 (30.9)
Waist circumference (cm) 692+8.4 71.1£9.8 73.9+9.0 0.05
Systolic blood pressure (mmHg) 105.8 £ 10.2 106.8 £ 11.0 108.5 £10.2 NS
Diastolic blood pressure (mmHg) 67.0+8.3 68.2 +9.1 68.6+8.8 NS
Serum ftriglycerides (mg/dL) 81.4 + 40.6° 89.7 + 54.1° 102.2 + 64.1° <0.01
Serum HDL-Cholesterol (mg/dL) 54.3 £10.4° 502+ 11.2° 48.2+11.0° < 0.001
Fasting blood glucose (mg/dL) 88.1 £ 6.5 88.4+ 6.6 88.8+ 5.9 NS
HOMA-IR” 30£1.9 29+1.6 32+15 NS

1) Defined by age and gender specifc BMI percentile in 2007 Korean Children and Adolescents Growth Standard. 2) HOMA-IR =
[Fasting plasma glucose (mmol/L) x Fasting plasma insulin (ulU/mL)1/22.5 3) Mean values were significantly different after adjust-
ed for children’s age, BMI, and physical activity by Generalized Linear Model and mean values with different letters were tested

by Duncan's multiple range test (NS: not significant).
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Table 3. The agreement of food consumption frequency between
mothers and children

Agreement No agreement

Grains 1,099 (82.0)" 242 (18.1)
Legumes and seeds 1,057 (78.8) 284 (21.2)
Meat and eggs 962 (71.7) 379 (28.3)
Fishes 998 (74.4) 343 (25.6)
Vegetables 977 (72.9) 364 (27.1)
Seaweeds 989 (73.8) 352 (26.3)
Fruits 1,020 (76.1) 321 (23.9)
Milk and dairy products 1,007 (75.1) 334 (24.9)
Beverages 590 (44.0) 751 (56.0)
Fast foods 975 (72.7) 366 (27.3)
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Table 4. Food consumption of children by the status of mothers’ metabolic syndrome

Children whose

Children whose

Children whose

mothers had no MetS mothers had 1 or 2 mothers had 3 or p value?
(n = 543) components (n = 637) components (n = 161)
Grains (freq/day) 527 +1.36" 523+ 1.36 510+ 1.26 NS
Legumes and seeds 1.28 +0.92 1.26 + 0.94 1.25+1.03 NS
Meat and eggs 1.37 £0.74 1.43 £0.80 1.41 +0.95 NS
Fishes 1.04 £ 0.69 1.06 £0.76 1.00 £ 0.66 NS
Vegetables 3.97 £2.05 3.97 £2.04 3.94£225 NS
Seaweeds 0.59 £0.51 0.61 £0.54 0.58 = 0.49 NS
Fruifs 1.76 £1.16° 1.72 +1.42° 1.46+1.19° <0.05
Milk and dairy products 1.30 £ 0.88 1.25+0.85 1.15+0.88 NS
Beverages 0.43 £ 0.60 0.49 £0.61 0.45+0.57 NS
Alcohols 0.02 £0.08 0.03£0.13 0.02+0.10 NS
Fast foods 0.24 +0.21%° 0.28 +0.29° 0.22+0.19° <0.05

1) Mean £S.D. 2) Mean values were significantly different after adjusted for children's age, BMI, and physical activity by Gener-
alized Linear Model and mean values with different letter were tested by Duncan'’s multiple range test (NS: not significant).
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Table 5. The dietary behaviors of children by the status of mothers’ metabolic syndrome

Children whose Children whose Children whose
mothers had no Met$S mothers had 1 or 2 mothers had 3 or more p value”
(n = 543) components (n = 637) components (n = 161)
Frequency of eating out (N, %)
<1 per day 367 (67.6) 399 (62.6) 97 (60.3)
1 per day 113 (20.8) 151 (23.7) 37 (23.0) NS
> 2 per day 63 (11.6) 87 (13.7) 27 (16.8)
Frequency of snack”
<1 per day 40 (10.1) 61(12.8) 27 (21.3)
1 per day 186 (47.1) 201 (42.1) 56 (44.1) <0.05
> 2 per day 169 (42.8) 215 (45.1) 44 (34.7)
Meal skipping
at breakfast
Yes 149 (27.4) 217 (34.1) 49 (30.4) 20,05
No 394 (72.6) 420 (65.9) 112 (67.0)
at dinner
Yes 44 ( 8.1) 54 ( 8.5) 13(8.1) NS
No 499 (91.9) 583 (91.5) 148 (91.9)
Family meals
at breakfast
Yes 331 (61.0) 342 (53.7) 87 (54.0) 20,05
No 212 (39.0) 295 (46.3) 74 (46.0)
at diner
Yes 346 (63.7) 376 (59.0) 98 (60.9) NS
No 197 (36.3) 261 (41.0) 63(39.1)

1) Snack data were used only from 2007—-2009 KNHANES due to no data available in 2010 KNHANES. 2) p from chi-square test (NS,
not significant)
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