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ABSTRACT

Objectives: This study was conducted to investigate the associations between obesity
and the children's Nutrition Quotient (NQ) and to further examine the relationships
between NQ and mini dietary assessment (MDA) of their parents.

Methods: The subjects were 355 children aged 3 to 5 years and their parents in
Dongducheon. We collected parental-reported NQ questionnaires for children and MDA
of parents. Anthropometric measurements, height, weight and BMI by BIA were
measured in children. Overweight and obesity were determined according to age- and
sex-specific BMI percentile from the 2007 Korean national growth chart. Statistical
analyses consisted of the chi-squared test, ANOVA, partial correlations and logistic
regression analysis adjustments for parents BMI.

Results: Approximately 20.8% of preschool children were classified as overweight or
obese. Underweight children showed a significantly higher score for balance than
overweight children. The NQ of the children was 61.9 = 11.6, and NQ scores and their
parents' MDA did not exhibit any significant differences according to degree of obesity.
After adjusting for parent's BMI, children's BMI was significantly correlated with
balance and moderation among NQ factors. Parent's MDA showed significant
correlation with their children's NQ, balance, diversity, moderation, regularity, practice
and NQ grade, except for diversity of father. Additionally, NQ grade had a significantly
increased (150.1%) odds ratio (OR) of being overweight (95% CI 1.008-2.234).

Conclusions: These results show that NQ for children is influenced by their parents'
MDA and BMI. Furthermore, our findings support the association between overweight
prevention and improvement of NQ grade among preschool children.
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Table 1. General characteristics of preschool children and their parents according to degree of obesity
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Varicble Underweight" Normal weight Overweight Obese Total P value
(n=14) (n = 267) (n=43) (n=231) (n = 3565)
Child
Age 51 +0.7? 49 =07 48 + 0.6 4.7 = 0.7 49+ 0.7 0.514%9
Sex
Boys 8 (57.1)% 130 (48.7) 21 (48.8) 18 (58.1) 177 (49.9) 0.730°%
Grils 6(42.9) 137 (51.3) 22(51.2) 13 (41.9) 178 (50.1)
Growth index
Height (cm) 107.6 = 6.4 1075+ 6.3 108.0 = 6.1 109.1 £ 9.0 107.7 = 6.5 0.605
Weight (kg) 16,3 +2.2¢ 18.3 + 2.4° 20.7 + 2.6° 24,1 £ 5.0° 190+ 33 <0.0001
BMI (kg/m?) 135+ 0.3¢ 15.8 = 0.8° 17.7 = 0.4° 20.1 = 1.7¢ 163+ 1.7 <0.0001
Father
Age 37.5+35 379 4.6 372+ 53 385 +32 378+ 45 0.726
Height (cm) 1749 + 6.0 1748 + 5.8 1741 = 50 175.6 = 4.9 1748 = 5.7 0.785
Weight (kg) 68.0 = 6.9° 74.0 £ 9.6° 742 =11.1° 81.3 + 9.0° 743 = 99 0.0006
BMI (kg/m?) 223 +£2.9° 24.2 + 2.8° 245 + 3.3° 262 +2.7° 243 + 29 0.0008
Mother
Age 33.0+45 35.1 =45 349 + 4.7 36.4 +3.8 351+ 44 0.148
Height (cm) 1625 + 6.8 161.2 = 5.1 160.1 = 5.7 161.7 £ 5.0 161.1 = 5.2 0.107
Weight (kg) 535+ 58 572+ 8.8 60.6 +17.2 592 +76 57.6 +10.0 0.107
BMI (kg/m?) 202 + 2.3° 22.1 + 3.3% 236+ 7.1° 22.5 £ 2.4° 222+ 38 0.035

1) Underweight: age- and sex-specific BMI <5 percentile; Normal weight: 5 percentile< <85 percentile; Overweight: 85 percentile<

<95 percentile; Obesity: 95 percentile< or 25<BMI

2) mean = SD
3) n (%)
4) p value from ANOVA

5) p value for chi-square test by each variable
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Table 2. NQ scores and NQ factor scores of children according fo degree of obesity

Varicble Underweight" Normal weight Overweight Obese Total P value
(n=14) (n = 267) (n = 43) (n=31) (n = 355)
NQ score 65.2 + 14.8% 623+ 11.2 57.9+12.8 624+ 11.3 61.9+11.6 0.082¥
NQ factor
Balance 67.0+18.1° 59.4 + 14.9% 54.7 = 16.3° 61.1 = 13.8%® 59.3 +15.3 0.048
Diversity 50.0 = 22.7 500+ 225 55.8 + 24.8 545 + 227 58.2 +22.8 0.649
Moderation 805+ 11.9 78.0 = 14.0 73.9 =120 76.3 = 10.6 77.5+ 135 0.229
Regularity 69.5+21.2 625+ 19.6 56.6 + 23.1 654 =166 62.3 £ 20.0 0.103
Practice 58.7 £ 16.0 58.0 = 21.7 579 +18.6 502 +19.6 58.1 £ 20.9 0.990
NQ grade?
Highest (1st) (710 15( 5.6) 1(2.3) 1(3.2) 18( 5.1)
High (2nd) 3(21.4) 24( 9.0) 2(4.7) 3(9.7) 32( 9.0) -4
Mediumn (3rd) 8 (57.1) 157 (58.8) 19 (44.2) 19(61.3) 203 (57.2)
Low (4th) 1(7.0) 46(17.2) 12(27.9) 5(16.1) 64(18.0)
Lowest (5th) 1(7.0) 25( 9.4) 9(20.9) 3(9.7) 38(10.7)

1) Underweight: age- and sex-specific BMI <5 percentile; Normal weight: 5 percentile< <85 percentile; Overweight: 85 percentile<

<95 percentile; Obesity: 95 percentile< or 25<BMI
2) mean = SD
3) p value from ANOVA

4) NQ grade: Highest (1sf, 100 - 80.9), High (2nd, 73.8 — 80.8), Medium (3rd, 56.5 — 73.7), Low (4th, 47.6 —56.5), Lowest (5th, O — 47.5)

5) n (%)
6) Statistical tests were not conducted.
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Table 3. The score of mini dietary assessment index' of parents according to degree of obesity

Under-

Normnal Over-

Variable weight? weight weight (S?egfl (n Tfﬁ%a P value
mn=14) (NM=267) (n=43)
Father
1. Drink milk or eat dairy products more than every day 29129 26=+1.1 2710 271 1.1 27 =11 0863
2. Eat medat, fish, egg, bean, or fofu 3-4 times every day 3010 3109 29+x09 326+x10 31=x09 029
3. Eat vegetables every day 39+07 3510 33+x09 345+09 35+x10 0.198
4, Eat fruit or fruit juice every day 33+x13 29+x10 29=+10 31310 29=+1.0 0359
5. Eat fied or sfir-fied food more than one time every otherday?  20+08 2109 22=09 184x09 21+09 0379
6. Eat fatty meat more than one fime every three days® 19+10 21+10 21+12 213+09 21+10 0846
7. Add extra table salt or sauce info food® 3010 2511 25=x11 23910 25=1.1 0.35
8. Eat three meals regularly every day 31+09 32=+12 30=x10 31611 32=1.1 0898
9. Eatice-cream, cake, snack, soda between medis every day? 27 +12 29=1.1 27x09 27109 28=x1.1 0697
10. Eat a variety of foods (Balanced meal) 38+09 37=x11 34=+x10 37709 36=1.1 0244
Total 295+41 285+49 27.6+522855+38 285+48 0572
Mother
1. Drink milk or eat dairy products more than every day 25+ 1.1 3112 31x11 31012 31x12 035
2. Eat medat, fish, egg, bean, or fofu 3-4 times every day 2710 3110 30+x08 319+11 31=10 048]
3. Eat vegetables every day 39+06 3609 34+10 339+x10 36+x09 0224
4, Eat fruit or fruit juice every day 34+12 32=+x11 33+x10 345+10 33=+x10 0725
5. Eat fied or sti-fiied food more than one tme every otherday?  20+09 22+09 22=+1.0 206=+1.1 21 =09 0.881
6. Eat fatty meat more than one fime every three days® 26+08 25+x10 26=09 226+1.0 25=+09 0.369
7. Add exra table salt or sauce into food® 33+x06 28=x10 27=x08 27710 28=09 0219
8. Eat three meals regularly every day 3.1 =11 32+12 27+10 345+12 31+12 0.055
9. Eatice-cream, cake, snack, soda between mediseveryday? 3.1 +0.7 30+10 31+08 287+10 30+10 0835
10. Eat a variety of foods (Balanced meal) 39+08 3610 36=+10 339+09 36=10 0413
Total 304+43 303+45 298+43 2994+45 3017 +45 0.901

1) Variables using mini dietary assessment (MDA) index : Minimum & maoximum score for each question is 1-5 and that for fotal
score is 10-50. 1=seldom, 3=sometimes, 5=usually. Higher score means having better dietary quality.
2) Underweight: age- and sex-specific BMI <5 percentile; Normal weight: 5 percentile< <85 percentile; Overweight: 85 percentile<

<95 percentile; Obesity: 95 percentile< or 25<BMI
3) mean = SD
4) p value from ANOVA
5) Reverse coding. 1=usually, 3=sometimes, 5=seldom

Table 4. Correlation coefficients between BMI of infants and
related parameters

Variable Infant BMI
Pearson correlation” Partial correlation?
BMI
of father 0.256%*+*3 -
of mother 0.150** -
NQ -0.073 -0.064
Balance -0.023 -0.070
Diviersity -0.107* -0.081
Moderation -0.114* -0.097
Regularity -0.023 -0.038
Practice -0.005 -0.005
NQ grade? 0.094 0.062
MDA
of father -0.007 -0.016
of mother -0.031 -0.038

1) Pearson's correlation coefficients

2) Partial correlation coefficients adjusted for BMI of parents

3) * p<0.05, **; p<0.01, ***; p<0.001

4) NQ grade: Highest (1st, 100-80.9), High (2nd, 73.8 —80.8),
(3rd, 56.5-73.7), Low (4th, 47.6-56.5), Lowest (5th, 0—47.5)

°¥2Ql (r=—0.107, p=0.046), A 221 (r=—0.114, p=
0.032) 2} 121451 PAIE B3 o}, 112 BMIZ HA3}
H, NQ2| 7 @ 2lof|A] AwAdo] ®olx] ekgic),

5. 229 MDA% §ot JYAIF; el Aty

HEO] MDAS} frote] QGofAlg 1ke] A A vhe
Table 59} 2t} F-52] BMI W= B4 of Fof Alwglo],
oA 9] MDAE #2F] NQ(r=0.217) 2 NQ9] skl 2
Q1 #3 (r=0.191), A (r=0.188), 7& (r=0.152),
AR 221 (r=0.197) 7, NQ 55 (r=-0.238) A 214
Ql A#IAE Bt oMy 9] MDA E3F 19 NQ
(r=0.473) 9 NQO 3 (r=0.449), v (r=0.220),
A (r=0.288), 712 (r=0.268), AH 221 (r=0.231),
NQ 55 (r=—0.417) - B5F 522 A4AdAIE 1A
t}. oA 8} oJmL] o] MDA (r=0.482) % 2] 211 ¢k
o] 43S BHTh
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Table 5. Correlation coefficents between NQ and MDA

A - FEA

- koA - 221

Varicble Father MDA Mother MDA

Pearson correlation” Partial correlation? Pearson correlation Partial correlation
NQ 0.277*%*3 0.2 7%k 0.487%%** 0.47 3%k
Balance 0.202%** 0.197%* 0.445%%* 0.44G%**
Diviersity 0.058 0.005 0.247 %% 0.220%**
Moderation 0.187%** 0.188** 0.272%%* 0.288***
Regularity 0.194% 0.152%x 0.270Q%** 0.268%#%*
Practice 0.204 % 0.197%k* 0.24G%s#* 0.237 #k*
NQ grade? —0.287%*** —0.238%** —0.428%** —0.41 7%
MDA
of father - - 0.480%** 0.482%**
of mother 0.480%** 0.482%#* - -

1) Pearson's correlation coefficients
2) Parfial correlation coefficients adjusted for BMI of parents
3) **: p<0.01, ***: p<0.001

4) NQ grade: Highest (1st, 100-80.9), High (2nd, 73.8 - 80.8), Medium (3rd, 56.5-73.7), Low (4th, 47.6—56.5), Lowest (5th, 0—47.5)

Table 6. Crude and adjusted odds ratios for overweight and obesity by NQ and MDA

Overweight Obesity
Variable Crude” Adjusted? Crude Adjusted
OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl)

NQ 0.967 (0.941, 0.994)*% 0.975 (0.945, 1.005) 0.999 (0.968, 1.032) 0.999 (0.962, 1.037)
NQ grade? 1.727 (1.211, 2.464)** 1.501 (1.008, 2.234)* 1.063 (0.708, 1.596) 1.006 (0.621, 1.630)
MDA

of father 0.959 (0.897, 1.027) 0.977 (0.905, 1.054) 0.999 (0.924, 1.080) 1.007 (0.919, 1.103)

of mother 0.975 (0.907, 1.049) 0.972 (0.897, 1.054) 0.983 (0.904, 1.069) 0.965 (0.880, 1.058)

1) Values are not adjusted
2) Values are adjusted by BMI of parents
3) * p<0.05, **: p<0.01

4) NQ grade: Highest (1sf, 100-80.9), High (2nd, 73.8 —80.8), Medium (3id, 56.5— 73.7), Low (4th, 47.6—56.5), Lowest (5th, 0— 47.5)
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