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ABSTRACT

The objective of this study was to develop and evaluate the construct validity of a Nutrition Quotient (NQ) for chil-
dren. In a previous report (Kang, et al., 2012), the food behavior checklist for children’s NQ, consisting of 19 items, was
grouped into a 5-factor structure according to the exploratory factor analysis: balance, diversity, moderation, regularity,
and practice. In this study, the construct validity of the NQ was assessed using a confirmatory factor analysis. Elementa-
ry school students (n = 1,393) from six large cities completed the NQ test. Indicator tests suggested an adequate model fit
(goodness of fit index = 0.9613; adjusted GFI = 0.95; standardized root mean square residual = 0.0464; chi-square test
statistics of <0.001 p-value, 82.1), and item loadings were significant for all subscales (p <0.05). The standardized path
coefficients were used as the weights of the items. The NQ and the 5 factor scores of the student were calculated by the
obtained weights of the questionnaire items. Logistic regression was applied to find the significant factors in order to af-
fect a specific nutrient status. The receiver operation characteristic curve analyses were performed in order to find diag-
nostic cut-off points of the five factors. The food behavior checklist for children’s NQ would be a handy and suitable in-
strument for evaluating dietary behaviors of Korean children. (Korean J Nutr 2012; 45(4): 390 ~ 399)

KEY WORDS: nutrition quotient, children, construct validity, dietary behavior.
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Table 1. Path coefficients of LISREL analysis from the 2nd survey and weight assignment of NQ checklist items

Factor FocTor.wei?hT within NQ : Checkiist iterns ltem weightwwifhin a focTor. |fe4m AWeigf;t
Path coefficient” Rounded weight Path coefficient” Rounded weight Wwithin NQ
Balance 0.24** 0.25 Legume 0.28"* 0.30 0.0750
Fruit 0.26™ 0.25 0.0625
White milk 0.18™ 0.15 0.0375
Egg 0.15"* 0.15 0.0375
Cooked rice with whole grain 0.13* 0.15 0.0375
Sum of the balance factor 1.00 1.00 0.2500
Diversity 0.21** 0.20 Diverse side dishes 0.37** 0.40 0.0800
Vegetables 0.33** 0.30 0.0600
Kimchi 0.31™ 0.30 0.0600
Sum of the diversity factor 1.00 1.00 0.2000
Moderation 0.08" 0.10 Fast food 0.24** 0.25 0.0250
Ramyeon 0.20"* 0.20 0.0200
Late-night snack 0.19** 0.20 0.0200
Street food 0.18™ 0.20 0.0200
Sweet food 0.18™ 0.15 0.0150
Sum of the moderation factor 1.00 1.00 0.1000
Regularity 0.21"* 0.20 Meal Regularity 0.46™ 0.45 0.0900
Eating breakfast 0.30"* 0.30 0.0600
L\(/}x(;’rching & computer 0.04** 0.25 0.0500
Sum of the regularity factor 1.00 1.00 0.2000
Practice 0.26* 0.25 Checking nutrition labeling 0.34* 0.33 0.0833
Chewing well 0.34" 0.33 0.0833
Washing hands before meal 0.32" 0.33 0.0833
Sum of the practice factor 1.00 1.00 0.2500
Total 1.00 1.00 1.0000

1) LISREL result: ¥*= 82.06, p = 1.0, GFl = 0.96, AGFI = 0.95, SRMR = 0.046, 2) Item weight within NQ = rounded factor weight within

NQ X rounded item weight within a factor
*1p<0.05, #*: p<0.01
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Table 2. NQ score of the elementary school students from the 2nd survey

Factor Range" Total (n = 1,393) Boy (n = 747) Girl (n = 646)
Balance 0-100 56.9 +18.5” 57.8+18.6 55.9 +18.3%
Diversity 0-100 757 +21.3 75.4+21.6 76.0 +20.9"
Moderation 0-100 72.5+17.3 72.4+17.5 72.6 +17.0°
Regularity 0-100 64.2 +22.4 64.7 +22.0 63.7 +22.9"
Practice 0-100 59.6+19.9 59.3+20.4 60.0 + 19.4"
NQ 0-100 64.4+13.3 64.6+13.3 64.2+13.3"

1) factor score = sum of [checklist item score (0—100) x rounded item weight within a factor], NQ score = sum of [checklist item
score (0—100) x item weight within NQ| 2) Mean+SD 3) NS: nof significant between boys and girls by the t-test
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Fig. 1. Comparison of the distribution of NQ and factor scores by quartile between 1 and 2™ student survey.
Table 3. Correlation coefficient between NQ and each factor score
Balance Diversity Moderation Regularity Practice
Correlation coefficient 0.697 0.685 0.321 0.672 0.724
p-value <.0001 <.0001 <.0001 <.0001 <.0001
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Table 4. NQ score range by the 5 grade criterion

Grade criterion

Grade - - s
(percentile) Highest High Medium Low Lowest
(90 <—-100) (75 <—< 90) (25 <—< 75) (10 <-< 25) 0<-<10)
NQ score 80.9—-100.0 73.8-80.9 56.5-73.7 47.6—56.4 0-47.5
(%)
1400 - Il lowestgrade Il Llowgrade [ Medium grade
[] Highgrade [] Highest grade
120.0 -
100.0 - - = -
. b pab) B
80.0 ab? a
] a ab
Cbc abl] abab
60.0 c bbb b
40.0
20.0
0.0 — T T T T T T
Energy Fiber Ca P Fe K In Vitamin A Vitamin B, Vitamin B,  Niacin  Vitamin C  Folate

Fig. 3. Percentage of nutrient intfake to recommended nutrient intake or adequate intake from the 1st survey 1) Lowest grade: NQ
percentile < 10, Low grade: 10 < NQ percentile < 25, Medium grade: 25 < NQ percentile < 75, High grade: 75 < NQ percentile < 90,
Highest grade: NQ percentile > 90 2) Different alphabets are significantly different by Duncan's multiple test (p < 0.05).
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Table 5. Regression coefficients from logistic regression of the 1st survey
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Balance Diversity Moderation Regularity Practice NQ
Energy” —-0.0278" 0.0102 0.0263" —0.0002 0.0027 0.0085
Calcium? 0.0239** 0.0070 0.0059 0.0167** 0.0095 0.0300**
Fiber” 0.0127* 0.0043 0.0009 0.0052 0.0004 0.0120
Iron” 0.0151™* 0.0016 -0.0011 0.0111** 0.0012 0.0143
Potassium?” 0.0254™* 0.0058 —0.0008 0.0137* 0.0107 0.0315**
Zinc? 0.0233™ —0.0049 -0.0122 0.0113" 0.0023 0.0179
Vitamin A” 0.0126 0.0069 —-0.0012 0.0106" —0.0005 0.0119
Vitamin C? 0.0229*** 0.0186** 0.0102 0.0088 0.0136** 0.0333***
MAR? 0.0273™* 0.0062 0.0025 0.0188™* 0.0066 0.0295%**
1) < 125% of energy intake = 0, > 125% of energy intake = 1 2) >75% of RNI or Al of a nutrient = 0, < 75% of RNl or Al =1 3) MAR
(mean adequacy ratio): >0.75 of MAR = 0, <0.75 of MAR =1
#: p<0.1, **: p<0.05, ***: p<0.01
Table 6. Diagnostic statistics by cut-off point of the 5 factors
Factor Nutrient with sig. regression coefficient Cut-off point Sensitivity Specificity
Balance MAR" 57 0.7090 0.4928
Diversity Vitamin C 87 0.7306 0.3438
Moderation Energy 66 0.7368 0.1739
Regularity MAR 69 0.7463 0.3961
Practice Vitamin C 67 0.7020 0.3646

1) MAR: mean adequacy ratio of protein, calcium, iron, vitamin A, vitamin B,, vitamin C, folate and zinc
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