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ABSTRACT

Objectives: The intention of this study was to find out the impact of mother's body
mass index, eating habits, nutrition status and sociodemographic factors on the body
mass index of the children.

Methods: The study used original data of Korea National Health and Nutrition
Examination Survey (2010-2011) and had 957 children in the ages of 1-5 years and
957 mothers of these children, a total 1,914 as subjects. The weights (body mass
indexes) of the children, subjects under 5th percentile were classified into a under-
weight group, 5~84th percentile into a normal weight group, 85-94th percentile into an
overweight group and more than 95th percentile into an obesity group based on the
2007 Korean children and adolescents growth chart.

Results: We observed that when the body mass index of a mother increased by 1, the
possibility that her child would belong to the overweight group increased by 6.5%
(95% confidence interval: 1.01~1.13), and the possibility that the child would belong to
the obesity group increased by 95% (confidence interval: 1.01~1.18). With regard to the
number of deficient nutrients which were ingested according to estimated average
requirements (EAR) amid nutrients ingested by the mother increased by 1, the
possibility that the child would belong to the obesity group increased by 16.6% (95%
confidence interval: 1.01~1.35). In case the birth weight of child increased by 1kg, the
odds ratio that the child would belong to the obesity group was 2.022 (95% confidence
interval: 1.08~3.77).

Conclusions: We conclude that the body mass index, eating habits and nutrition status
of the mother had significant effects on the body mass index of the child. Therefore,
it is critical to recognize the importance of this observation and provide practical
training for eating habits and nutrient intakes in order to achieve healthy growth and
prevention of obesity among children.
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Table 1. General characteristics of the children by body mass index
) ) Body mass index of the children
Children's variables - , - , F
Underweight" Normal weight?  Overweight® Obesity” Total
Age category 1 -2 11( 22.899 306 ( 42.3) 45( 49.1) 39( 59.3) 401 ( 43.6)  583.795%**
(years) 3-5 26(77.2) 442 ( 57.7) 56 ( 50.9) 32( 40.7) 556 ( 56.4)
Age (years) 3.91+0.23"% 302+0.05 273%+0.16 239+£0.19  3.01+0.09 9.086%*x*
Body mass index (kg/m?) 13.46 £0.12 15691 £0.07 17.99+0.11 19.88+£0.21 1681006 362.256%**
Gender Boy 22 ( 59.5) 368 ( 51.4) 46 ( 46.2) 46 ( 66.7) 482 ( 52.3) 8.693
Girl 15 ( 40.5) 380 ( 48.6) 55( 53.8) 25( 33.3) 475( 47.7)
Education Child care center 27 ( 81.7) 521 ( 69.6) 69 ( 67.6) 39( 51.5) 656 ( 68.4) 18.472%*
Elementary school - - 1( 0.8) 1( 0.6 2( 0.1)
Home education 10( 18.3) 227 ( 30.4) 31( 31.9) 31( 47.9) 299 ( 31.4)
Allergic No 31( 84.3) 620 ( 83.1) 83 ( 82.0) 57 ( 82.9) 791 ( 83.0) 7.900
sympfoms Asthma 2( 3.4 31( 4.9 3( 296 2( 27) 38( 4.3)
Atopic dermatitis 4(12.3) 83( 10.0) 15( 15.4) 11(13.3) 113( 10.9)
Asthma and Afopic
derrnaitis P - 14( 2.2 - 1( 1.1) 15( 1.8)
Frequency of Non skipper 27 ( 72.9) 642 ( 85.3) 83( 77.8) 59 ( 78.8) 811 ( 83.5) 13.573
skipping Mmeal/ one medal skipper 8( 22.5) 69( 9.6) 14(17.0) 8( 13.7) 99( 11.2)
20ays Two meals skipper 2( 46 34( 49 4( 52 3( 64 43( 5.1
Three meals skipper - 3( 0.2 - 1( 1.2 4( 0.3)
Total 37(100.0) 748 (100.0) 101 (100.0) 71 (100.0) 957 (100.0)

1) BMI <5™ percentile, 2) BMI 5™ 1o less than the 85™ percentile, 3) BMI 85™ to less than the 95™ percentile, 4) BMI >95™ percentile,
5) N (%), 6) Calculated by Complex Samples y*test, 7) Mean £ SE, 8) Calculated by Complex Samples General Linear Model
**: p < 0.01, #* p < 0.00]

Table 2. General characteristics of children's neonatal period by body mass index of the children

Children's neonatal period Body mass index of the children )
variables Underweight  Normal weight?  Overweight? Obesity? Total xF
Children's mother <24 4( 14.499 30( 5.6) 3( 23) 1( 09) 38( 52 15790
age category 25-35 29 ( 75.2) 628 ( 82.3) 87 ( 86.0) 57(77.7) 801 ( 82.0)
(yecrs) >36 4(105) 90( 12.2) 11(11.8) 13( 21.5) 118 ( 12.8)
Children's mother age (years)  30.10+0.7517%  30.73+0.204 31.34+0.420 33.24+0555 31.35+0.278  6.513+*
Birth weight <25 7( 29.0) 41( 5.3) 3( 42 2( 5.7) 53( 6.1)  41.744%
category (kg) 2.5~3.9 30( 71.0) 676( 89.8) 93( 91.4) 61( 82.5) 860 ( 88.7)
>4 - 31( 4.8) 5( 4.4) 8( 11.8) 44( 5.2
Birth weight (kg) 2.80+0.101 31840022 33240053 33140123  3.15+0.044  7.564%+*
Delivery mode Vaginal 21 ( 54.9) 464 ( 60.8) 55 ( 52.0) 45 ( 65.6) 585 ( 60.0) 4.239
Cesarean 16( 45.1) 284 ( 39.2) 46 ( 48.0) 26 ( 34.4) 372 ( 40.0)
Breast feeding Yes 28 ( 81.0) 654 ( 87.1) 88 ( 86.1) 58 ( 76.2) 828 ( 85.9) 7.392
No 9( 19.0) 94( 12.9) 13( 13.9) 13( 23.8) 129( 14.1)
Total 37 (100.0) 748 (100.0) 101 (100.0) 71 (100.0) 957 (100.0)

1) BMI <5™ percentile, 2) BMI 5™ to less than the 85™ percentile, 3) BMI 85™ 1o less than the 95™ percentile, 4) BMI >95™ percentile,
5) N (%), 6) Calculated by Complex Samples ytest, 7) Mean + SE, 8) Calculated by Complex Samples General Linear Model
*: p < 0.01, ***: p < 0.001
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22 Bl &S A A frokrellx] 18.1%, HIRE folrellx=
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Table 3. General characteristics of mothers by body mass index of the children

Body mass index of the children

Mothers varicoles Underweight!  Nomal weight”?  Overweight? Obesity? Total wF
Agecategory <29 4(11.829 85( 13.6) 7( 60 2( 1.5 98( 11.8)
(vears) 30~39 30( 80.9) 590 ( 76.1) 88 ( 88.7) 56 ( 77.4) 764( 77.7)  24.889%+
>40 3( 7.2 73( 10.3) 6( 5.3) 13( 212 95( 10.5)
Age (years) 3443+ 079179 3408+ 0222 3427+ 0414 3590+ 0560 34.67+ 0291 3235+
Education <High school 18( 59.6) 259 ( 37.5) 41( 42.8) 36( 54.3) 354( 40.2) 140305
>College 19( 40.4) 489 ( 62.5) 60( 57.2) 35( 45.7) 603 ( 59.8)
Occupation  Manager 2( 26 102( 12.4) 18( 13.9) 5( 6.2 127 (11.7)
Clerk 3( 9.7 108( 13.7) 12( 152 12( 13.4) 135( 13.7) 13,982
Craft worker 5(17.7) 36( 6.5) 4( 3.6) 5( 7.9) 50( 6.8)
Housewife 27 ( 69.9) 502 ( 67.4) 67( 67.3) 49( 72.6) 645 ( 67.9)
Household <200/month 4(18.1) 70( 11.0) 10( 10.¢) 13( 29.6) 97( 12.6)
income 200~ <400/month 19( 49.7) 355 ( 50.1) 54 ( 54.4) 36( 42.5) 464 ( 49.9)
dstioufon 0 < 6a0month 13( 27.2) 203 ( 22.5) 27 ( 24.1) 12( 139 255( 22.2) 285372
(10,000 won)
>600/month 1( 50 120( 16.5) 10( 10.9) 10( 14.1) 141 ( 15.3)
Household income (10,000 won) 33400426714 51036+ 51.443 363.03 + 25023 388.88+ 69.419 399.07 +23.562 3.038*
Household 1st quartile (lowest) 2( 9.3 35( 59 7( 81) 9( 23.6) 53( 7.6)
quartile 2nd quartie 13( 39.7) 256 ( 37.4) 37( 39.0) 32( 39.1) 338( 37.8) 25 180+
3rd quariile 17( 38.0) 267 ( 33.6) 37( 34.3) 19( 22.3) 340( 33.0)
4th quartile (highest) 5( 13.0) 190( 23.1) 20( 18.7) 11( 149 226( 21.6)
Total 37 (100.0) 748 (100.0) 101 (100.0) 71 (100.0) 957 (100.0)

1) BMI <5™ percentile, 2) BMI 5™ to less than the 85™ percentile, 3) BMI 85™ 1o less than the 95™ percentile, 4) BMI >95™ percentile,
5) N (%), 6) Calculated by Complex Samples ytest, 7) Mean + SE, 8) Calculated by Complex Samples General Linear Model

* p <005 **: p<0.0l]
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Table 4. Dietary atfitudes and mean nutrient adequacy ratio quartile of mothers by body mass index of the children
. Body mass index of the children
Mothers' variables . - - - 1>
Underweight”  Normal weight?  Overweight? Obesity? Total
Frequency of ~ Non skipper 18 ( 4759 484 ( 62.4) 56 ( 53.8) 44 ( 61.2) 602 ( 60.8)
s2képp|ng meadl one meal skipper 11( 36.8) 124 ( 17.5) 23 ( 23.2) 14( 17.6) 172( 18.8) 10.746
S
N Two meals skipper 8( 15.7) 140( 20.1) 22 ( 23.0) 13( 21.2) 183 ( 20.3)
Mean nufiient st quartile (lowest) 10( 31.3) 172 ( 24.8) 30 ( 30.0) 25( 38.0) 237 ( 26.7)
adequacy  ong quartie 6( 18.1) 187 ( 23.7) 26( 25.4) 18 ( 20.5) 237 ( 23.5)
ratio quartile . 11.601
3rd quartile 11(18.9) 190 ( 25.4) 22 ( 20.7) 18 ( 26.6) 241 ( 24.7)
4th quartile (highest) 10 ( 31.7) 199 ( 26.1) 23 ( 23.9) 10( 14.9) 242 ( 25.2)
Mean nutrient adequacy ratio 0.719+£0.043"® 0.815+0.009 0.784+0.024 0.734+0.045 0.781+0.018 1.611
Eating dinner  Yes 35( 93.5) 699 ( 93.9) 96 ( 95.8) 66 ( 92.6) 896 ( 94.0)
with farni 0.846
4 No 2( 6.9 49( 61) 5( 4.2 5( 7.4) 61( 6.0
Total 37 (100.0) 748 (100.0) 101 (100.0) 71 (100.0) 957 (100.0)

1) BMI <5™ percentile, 2) BMI 5™ fo less than the 85™ percentile, 3) BMI 85™ to less than the 95™ percentile, 4) BMI >95™ percentile,
5) N (%), 6) Calculated by Complex Samples y>test, 7) Mean + SE, 8) Calculated by Complex Samples General Linear Model
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Table 5. Association between general characteristics of mothers and body mass index of the children

Mothers' variables

Body mass index of the children

Underweight"

Overweight?

Obesity®

Adjusted OR (95% Cl)

Adjusted OR (95% Cl)

Adjusted OR (95% Cl)

Mother's age category

(years)

Childbearing age (years)

Education

Household income

category (10,000 won)

20~29
30~39
40~49

>Colege

<High school
<200/month
200~ <400/month
400~ <600/month
>600/month

Household income (10,000 won)

Household quartile

4th quartile (highest)
3rd quartile

2nd quartile

1st quartile (lowest)

1
0.851 (0.23 - 3.11)"
0.487 (0.09 - 2.65)

0.975 (0.88 — 1.08)

1

2.455 (1.23 - 4.85)

1

0.568 (0.18 - 1.84)

0.653 (0.19 - 2.24)

0.147 (0.02 - 1.34)

0.998 (0.997 - 1.00)
1

2,092 (0.61 - 7.13)
2,076 (0.79 - 5.43)
3.065 (0.48 — 19.49)

1
2.976(1.13 - 7.85)
1.446 (0.38 - 5.53)
1.036(0.98 - 1.10)
1

1,256 (0.77 - 2.05)
1

1.141 (0.51 - 2.55)
1,134 (0.50 - 2.56)
0.736 (0.25 - 2.16)
0.999 (0.999 - 1.00)
1

1.196 (0.64 - 2.26)
1,236 (0.66 - 2.31)
1,615 (0.56 — 4.68)

1

12.162 (2.64 - 55.96)
27.235(5.21 - 142.50)

1.144(1.07 - 1.23)
1

1.901 (0.97 — 3.74)
1

0.315(0.12 - 0.83)
0.253 (0.09 - 0.74)
0.347 (0.11 - 1.08)
1.000 (0.999 — 1.00)
1

1.023 (0.43 - 2.46)
1.488 (0.66 — 3.34)
5.941 (1.69 - 20.88)

1) BMI <5™ percentile, 2) BMI 85™ 1o less than the 95™ percentile, 3) BMI >95™ percentile
4) Calculated by Complex Samples Logistic Regression Model
Values were adjusted by age, sex, asthma and atopic dermatitis

Table 6. Association between eating habits and nutrition status of mothers and body mass index of the children

Body mass index of the children

Mothers' variables

Underweight"

Overweight? Obesity®

Adjusted OR (95% Cl)

Adjusted OR (95% Cl) Adjusted OR (95% Cl)

Frequency of skipping Non skipper 1

1 1

meal/2days

Eating dinner with family

Mean nutrient adequacy

ratio

One meal skipper
Two meals skipper
Yes

No

4th quartile (highest)
3rd quartile

2nd quartile

1st quartile (lowest))

2.593 (0.96 - 6.99)"
1.093(0.38 - 3.12)
1

1.039 (0.22 - 4.97)
1

0.532(0.16 - 1.75)
0.565(0.15 - 2.12)
0.921 (0.28 - 2.99)

1.541 (0.83 - 2.85)
1.328 (0.72 - 2.44)
1

0.658 (0.22 - 2.00)
1

0.913 (0.44 — 1.89)
1.170(0.64 - 2.13)
1.388 (0.74 - 2.61)

0.965 (0.45 - 2.07)
1.103 (0.37 - 3.27)
1

1,255 (0.39 — 4.08)
1

1.923 (0.68 — 5.48)
1.630(0.55 - 4.81)
2.968 (0.97 - 9.05)

Under nutrients (numiber)

1.040(0.88 — 1.23)

1.082(1.00-1.18)

1.166(1.01 - 1.35)

1) BMI <5™ percentile, 2) BMI 85™ to less than the 95™ percentile, 3) BMI >95™ percentile
4) Calculated by Complex Samples Logistic Regression Model
Values were adjusted by age, sex, asthma and atopic dermatitis
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Table 7. Association between body mass index of mothers, birth weight of the children, and body mass index of the children

Body mass index of the children

Mothers' and Children's Variables

Underweight"

Overweight? Obesity?

Adjusted OR (95% CI)

Adjusted OR (95% Cl) Adjusted OR (95% Cl)

Mothers' body mass index 18.5~22.9 1 1 1
category (kg/m?) <185 1.976 (0.61 — 6.45)% 0.874(0.29 - 2.63) 0.371(0.08 - 1.67)
23.0~24.9 0.211 (0.05 -0.94) 1.771 (0.85-3.71) 2.029 (0.87 — 4.71)
225.0 0.807 (0.29 - 2.23) 1.794 (1.04 - 3.11) 2.202 (0.95 - 5.13)
Mothers' body mass index (kg/m?) 0.896 (0.77 — 1.05) 1.065(1.01 - 1.13) 1.089 (1.01 - 1.18)
Children's birth weight (kg) 0.213 (0.10-0.44) 2,022 (1.08 - 3.77) 1.727 (0.55 — 5.46)

1) BMI <5™ percentile, 2) BMI 85™ to less than the 95™ percentile, 3) BMI >95™ percentile

4) Calculated by Complex Samples Logistic Regression Model

Values were adjusted by age, sex, asthma and atopic dermatitis
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