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ABSTRACT

Purpose: Screening of preschool—age children for nutrition programs to improve dietary intake and behaviors requires
cost—effective and easily administered validated assessment tools, The purpose of this study was to develop a parent/
caregiver—administered instrument for measuring diet quality and behaviors of preschoolers as a nutrition quotient for
preschoolers (NQ—P). Methods: Development of NQ—P was carried out in three steps: item generation, item reduction, and
validation. The 24—h dietary record was selected as the gold standard reference tool. The 38 items of the NQ—P checklist
were derived from a systematic literature review, expert in—depth interviews, statistical analysis of the fifth Korean National
Health and Nutrition Examination Survey data, and national nutrition policies and recommendations, Self-administered
questionnaires were delivered to parents who recorded 24—h dietary intakes of 100 responders aged 3~5 yr, Pearson's
correlation was used to measure the level of agreement between questionnaires, Iltem reduction was performed, and 20
items were selected based on survey results, expert reviews, and priorities of national nutrition policy and recommendations,
The 412 nationwide subjects sampled through daycare centers completed the 20—item checklist questionnaire, The construct
validity of the NQ—P was assessed using confirmatory factor analysis, LISREL, Results: After analyses of exploratory
factors, NQ—P items identified three dimensions of diet (balance, moderation, and environment). The three—factor structure
accounted for 49.28% of the total variance, Standardized path coefficients were used as weights of the items. The NQ—P
and three—factor scores of the subjects were calculated by the obtained weights of the questionnaire items, Conclusion: A
food behavior checklist for preschoolers' NQ would be a useful and suitable instrument for evaluating nutrition adequacy
and dietary quality of Korean preschoolers,
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Table 1. Checklist items selected for pilot survey

ltems regarding food intakes

ltems regarding eating behaviors

1. Cooked rice with mixed grains

. Number of vegetable dishes including Kimchi at each meal
. Intake frequency of fruits

. Intake frequency of white milk

. Intake frequency of flavored processed milk

. Intake frequency of dairy products

. Intake frequency of beans or bean products

. Intake frequency of fishes

9. Intake frequency of eggs

10. Intake frequency of meats

11. Intake frequency of snacks

12. Intake frequency of processed beverages

13. Intake frequency of sweet and greasy baked products

14. Intake frequency of fast foods such as pizza and hamburger
15. Intake frequency of processed meats

16. Intake frequency of fried foods

17. Intake frequency of ramyeon

18. Degree of consumption of soups and ramyeon

19. Degree of gravy and sauce consumption of main dishes

0 N O~ O W N

1. Breakfast eating frequency

2. Meal regularity

3. Night time meal or snack

4. Balanced consumption of side dishes

5. Thorough chewing

6. Refusal of specific food items

7. Picky eating

8. Foods prepared outside home

9. Taking meals with family

10. Not moving around while eating

11. Focusing on meal

12. Degree of food digestion

13. Efforts to have healthy eating habits
14.Screen time (TV watching, using smart phone or computer game)
15. Walking time/day (hours)

16. Frequency of moderate-to-vigorous exercise
17. Washing hands before meals

18. Washing hands after toilet use

19. Perception on child's body image
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Table 2. ltems selected for a nationwide survey checklist and selection rationales

Pearson's correlation coefficients with data from the pilot survey! Rationales of selection

Criteria ltems ignifi - Guide-
BMI2 DDS,% food groupintake  Nutrient intake per 1,000 keal %RNI or Al Significant correla- Guide
fion coefficient line
Grain 1. Cooked rice with mixed grains - - - (@)
2. Number of vegetable dishes
Vegetoble including Kimchi at each meal - - B ©
. ] 3 Dietary fiber (+0.307), calcium  Dietary fiber (+0.353), calcium
Fruit 3. Infake frequency of fruifs (+0.218), potassium (+0.312)  (+0.206), potassium (+0.277) ©
. : Meats-fishes-eggs-beans (+0.231), Riboflavin (+0.277), Vitamin D (+0.209), riboflavin (+0.300),
4. Infake frequency of white mik 4 i Broducts (+0.204) vitamin By, (+0.198) vitamin By, (+0.256), calcium (+0.199) ©
5. Intake frequency of beans or o . _
I(;A(I;F Gan:) | bean products Milk-dairy products (+0.202) Zinc (+0.238)
Food Udrsy P 6. Intake frequency of fishes BMI (+0.285), fruits (+0.211) Vitamin By, (+0.245) -
intake Energy (+0.290), dietary fiber (+0.209),
7.Intake frequency of meats - Energy (+0.290) vifamin A (+0.215), vitamin B¢ (+0.231), (@)
potassium (+0.208)
Protein (-0.213), calcium
8. Intake frequency of snacks (:0.206) ©)
9. Intake frequency of processed  Meats-fish-eggs-beans (-0.272), Protein (-0.315), sodium Protein (-0.266), vitamin B, (-0.204), o
Processed beverages Qils-sugars (-0.215) (-0.220), zinc (-0.244) sodium (-0.258), zinc (-0.234)
foods 10. Intake frequency of fast foods ~ Vegetables (-0.224), Protein (-0.213), )
such as pizza and hamburger  oils-sugars (-0.226) sodium (-0.263) Sodium (-0.228) ©
11. Intake frequency of processed  Milk-dairy products (-0.293), Riboflavin (-0.317), folate Riboflavin (-0.258), folate (-0.211), o
meats DDS (-0.251) (-0.221), calcium (-0.233) calcium (-0.212)
Energy (+0.236), protein (+0.282),
. . Energy(+0.2364), potassium vitamin By (+0.262), calcium (+0.273),
12. Breakfast eating frequency Oils-sugars(+0.303) (+0.222) sodium (+0.310), potassium (+0.311), ©)
iron (+0.257), zinc (+0.264)
Dietary - - - "
13. Balanced consumption of side ) Dietary fiber (+0.261),
behavior dishes e | - Dietary floer(+0.244) cIoICiLrJymI(+O £36) ! ©
- . Vitamin D(-0.211), . . )
Dietary 14. Refusal of specific foods items - fiboflavin (-0.255) Vitamin D(-0.228), riboflavin (-0.224) (@)
behavior 15. Picky eating Fruits(-0.279), DDS(-0.231) - - 0
.& . 16. Not moving around while eating Fruits(-0.207) Vitamin A (-0.216) Potassium (+0.229) @) @)
offitude Dietary 17.Efforts to h healthy edti Riboflavin (+0.221), folat
attitude . Efforts to have healthy eating - iboflavin (+0.221), folate .
habits Oils-sugars(+0.284) (+0.208), calciumn (+0.247) Folate (+0.269), calcium (+0.257) ©)
. 18. Screen time(TV watching, using DDS(-0.210) Calcium(-0.209) _ o
Physical smart phone, computer game)
activity 19. Frequency of moderate-to- Cereals (-0.376), vegetables Energy (-0.265), sodium Energy (-0.265), protein (-0.265), o

vigorous exercise

(-0.289), fruits (+0.204),

(-0.279), zinc (-0.278)

vitamin By (-0.305), zinc(-0.333)

Food safety 20. Washing hands before meals

1) Showed datais p <0.05. Nonsignificant data are not shown.

2) BMI, body mass index

3) DDS, dietary diversity score
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Table 3. Results of exploratory factor analysis of the 14 items selected by LISREL analysis (n = 412)

Checklist items Factor 1 Factor 2 Factor 3 Factor 4
Intake frequency of processed beverages 0.782 -0.019 0.086 0.059
Intake frequency of processed meats such as ham and sausage 0.762 -0.105 -0.037 -0.029
Intake frequency of snacks, sweet and greasy baked products 0.615 -0.218 0.177 -0.075
Intake frequency of fast foods such as pizza and hamburger 0.592 0.05% 0.107 0.302
Intake frequency of fishes -0.087 0.736 0.103 -0.072
Intake frequency of meats -0.233 0.615 0.210 0.223
Intake frequency of beans and bean products -0.129 0.610 0.260 0.057
Intake frequency of white milk 0.071 0.591 -0.238 0.045
Number of vegetable dishes including kimchi at each meal 0.117 0.154 0.423 0.165
Not moving around while eating -0.120 -0.146 0.735 0.082
Washing hands before meals 0.213 0.103 0.608 -0.181
Efforts to have healthy eating habits 0.195 0.293 0.453 0.015
Screen time(TV watching, using smart phones or computer game) 0.126 0.115 -0.194 0.727
Breakfast eating frequency -0.006 0.000 0.276 0.717
Eigen value 2.336 2177 1.303 1.082
Cumulative % of variance 16.69 32.24 41.55 49.28
Factor loading in shaded box is greater than 0.4.
Table 4. Weights and path coefficients of three-factor structure model
Adjustment of groups and weights by opinions of expert advisors
Group weight s Path coefficient within  ltem weight
(Rounded weight) Checklistitems each group within NQ
1. Intake frequency of beans and bean products 0.252 0.113
2. Intake frequency of fishes 0.243 0.109
Balance
(0.45) 3. Intake frequency of meats 0.283 0.127
’ 4. Number of vegetables dishes including kimchi at each meal 0.050 0.023
5. Intake frequency of white milk 0.172 0.077
1. Intake frequency of processed meats such as ham and sausage 0.279 0.084
Moderation 2. Intake frequency of processed beverages 0.274 0.082
(0.30) 3. Intake frequency of snacks, sweet and greasy baked products 0.246 0.074
4. Intake frequency of fast foods such as pizza and hamburger 0.201 0.060
1. Breakfast eating frequency 0.419 0.105
Environment 2. Not moving around while eating 0.270 0.068
(0.25) 3. Washing hands before meals 0.123 0.031
’ 4. Efforts to have healthy eating habits 0.107 0.027
5. Screen time (TV watching, using smart phones or computer game) 0.081 0.020
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Table 5. NQ-P score and group score calculation using response point of the checklist

Grou Group Items Scale Hem score: B ltemweight  Item weight
P weight: A Question Response Point ’ within group: C  within NQ: D
Intake frequency of beans More than once a day 6  (Response point -1) 0.252 0113
and bean products 3-4 times per week 5 x 100/5 ’ ’
] Once per week 4 (Response point-1)
Intake f f fish .24, .109
niake irequency ot fishes Once every 2 weeks 3 x 100/5 0.243 0.10
Once per month 2 (Response point-1)
Intake frequency of meats Never 1 % 100/5 0.283 0.127
4 4
Number of vegetable 3 (Response point-1)
Balance 0.45 dishes including kimchi at 5 5 % 100/3 0.050 0.023
each meal
1 orless 1
More than 4timesaday 6
3 times a day 5
Intake frequency of white  1-2 fimes a day 4 (Response point-1) 0.172 0.077
milk 3-4 times per week 3 x 100/5 ’ ’
Once per week 2
Never 1
Subtotal 1.000
More than 2 timesaday 1
Intake frequency of Once aday 2 (Response point-1)
snacks, sweet and greasy  3-4 times per week 3 px ]00?4 0.246 0.074
baked goods Once per week 4
Never 5
Intake frequency of pro- ~ More than once a day 1 (Response point-1)
cessed meats such asham 3-4 times per week 2 px ]0075 0.279 0.084
and sausage Once per week 3
Moderation 0.30 Intake frequency of pro- Once per 2 weeks 4 (Response point-1)
d yoro once per month 5 e P 0.274 0.082
cessed beverages x 100/5
Never 6
3-4 times per week 1
Intake frequency of fast Once per week 2 (Response point-1)
foods such as pizza and Once per 2 weeks 3 px 10074 0.201 0.060
hamburger once per month 4
Never 5
Subtotal 1.000
Not moving around while Always 5 (Response point-1) 0.270 0.068
eating x 100/4 ’ ’
Often 4
!Effor’rs 19 have healthy eat- Normal 3 (Response point-1) 0.107 0.027
ing habits Seld ) x 100/4
Washing hands before eidom (Response point-1) 0.123 0.031
meals Never 1 x 100/4 ’ ’
Every day 5
) ) S-6times per week 4 (Response point-1)
Environment  0.25  Breakfast eating frequency 3-4 times per week 3 < 100/4 0.419 0.105
1-2 times per week 2
Never 1
Over3h 1
Screen time (TV watching, 2h 2 (Response point-1)
using smart phonesorcom- 1 h 3 px ]0074 0.081 0.020
puter game) 30 min 4
Never 5
Subtotal 1.000
Total

* Calculation method of NQ-P score =} (B x D) of all 14 items
* Calculation method of each group score = ¥ (B x C) in each group item
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Table é. Nutrition quotient checklist for preschoolers

Nutrition quotient checklist for preschoolers

1. How many vegetable dishes (including kimchi) does your child take at each meal? (F/512] A= EHH AlAFEH Ij RHAF BERF (ZX| ZEHS
2 IR LR 7?)
O 1 orlessthan 1 (17}X] 0|5}) @2 (27x])
® 3 (37HX) ® 4 (471X])
2. How often does your child drink white milk? (#32] AjLd= &l LR L0} X OALLR ?)
(D Never (does not drink even once per week) (HX| gk=rt (LF2oj| THE HX| 242))

@ Once perweek (2F0] 184) ® 3~4 times per week (LF20f 3~41)
@ 1~2times a day (GIF0| 1~2:4) ® 3 times a day (50| 3¢)
® 4 or more times a day (5}50]| 424 0|4}
3. How often does your child eat beans or tofu (including soymilk) ? (#52] Aid= 20| F8 (57 Z8HS Lol X SHLR?)
(D Never (HX| ek=LC}) @ Once per month (8t2to] 184)
® Once every 2 weeks (2F210]| 154) @ Once perweek (ZF 0| 1)
(® 3~4 times per week (LF20f 3~4) ® More than once a day (5150 181 0|A)

4. How often does your child eat meats (beef, pork, chicken, duck, etc)? (#35te] XidE F (17|, =X|17|, &1V, 22|17 S)2 Lot &k}
FHHR?)

M Never (HX| =LC}) @ Once per month (3t ZHof| 184)

® Once every 2 weeks (2520]| 1&4) @ Once perweek (ZF 0| 1)

(B 3~4 times per week (LF2!0f 3~4H) ® More than once a day (51501 184 0|4
5. How often does your child eat fishes? (#{5}2] Aff= MMES A0} X HLLRQ?)

(D Never (HX| =LC}) @ Once per month (&t &ofl 1&)

® Once every 2 weeks (2F20]| 154) @ Once perweek (ZF 2o 184)

(® 3~4 times per week (LF20f 3~4) ® More than once a day (5150 181 0|A)
6. How often does your child eat processed meats (ham, sausages, etc) ? (H5te] A= &, 2AIX| 52| 7123|FE 0L AF HLIR ?)

(D Never (HX| 4=LC}) @ Once per month (gt &ofl 1&)

(® Once per 2 weeks (252lo]| 1t4) @ Once perweek (ZF 0| 1H4)

(® 3~4 times per week (LF0|| 3~4H) ® More than once a day (sIF0]| 181 0 4})
7. How often does your child eat pizza or hamburger? (#5t2] AL{= T| ALt S 7S 0| XIS 2HLER ?)

D Never (HX| =L}) @ Once per month (&t Zof| 184)

® Once per 2 weeks (25:20]| 1&4) @ Once perweek (ZF2of 1&)

® 3~4 times per week (LF2of 3~481)
8. How often does your child eat snacks (including chocolate, candy) or sweet and greasy baked goods (cake, donut, etc)? (#5}2]
RS TR (EB, A E) £ DU IS # (0|3, £, B 5)2 20l R UL

@ Never (does not eat even once per week) (HX| Q=L (LFA0]| 1HE HX| %=2))

@ Once perweek (2Fof 1H4) 3 3~4 times per week (LF2lof 3~4H)

@ Once a day (5lF0f 18H) (® More than 2 times a day (51301 281 0|A)
9. How often does your child drink processed beverages? (H3sl2| A= 718 S22 L0 XS OALIR ?)

(D Never (HX| =L}) @ once per month (gt Zhof| 184)

® Once per 2 weeks (2520 1HH) @ Once perweek (ZF 0| 1)

(B 3~4 times per week (2LF2!0f 3~4H) ® More than once a day (51501 184 0|4
10. How often does your child eat breakfast? (#5t2] AiL{= OFRIAAIE L0} X 5ILER ?)

@ Never (HX| gk=C}) @ 1~2times per week (ZFof 1~2tH)

® 3~4 times per week (2F20f 3~48) @ 5~6 times per week (2320 5~6)

® Every day (of!)
11. Does not your child move around while eating? (7|512] X{Lj= SOICIL|X| 21 AlEF (HEAHO]| StOtA BHLIER ?)

(D Never (M& 2HX| 2} @ Seldom (IHX| Ch) ® Normal (2£0|C})
@ Often (1Y) ® Always (0§ )
12. Does your family help your child to have healthy eating habits? (| oM XHLA7} HIZ AMELS SIEE EIFAILIR.?)
(D Never (M5 2HX| 2} @ Seldom (IEX| &l ® Normal (2£0|C})
@ Offen (2zcH) ® Always (o2 I
13. Does your child wash hands before meals? (#/312] A= 2418 7| FMoj| 22 MR ?)
(D Never (M& 12X| &Lct) @ Seldom (IEX| gCh) ® Normal (£2£0]|C})
@ Often (2L} ® Always (0§ J2C})

14. How long does your child spend watching TV, using smart phone or i-pad and/or playing computer game a day ? (#5te] X427} TV,
ADIEE, OlO|TE, ZFE SS 2= AlZHS 81518 15201 Qo =L ?)
(D Never (51X| &=L} @ 30 min (302) @ 1h(1A[2H
®2h (272 ® over3h (3A[ZH0|&t)
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Table 7. NQ-P score range by the four-grade criterion

Total Grade criterion')
(N=412) High Medium-high Medium-low Low
NQ-P score 60.64%9.072 66.4~100 60.8~66.3 53.8~60.7 0~53.7
Balance 60.49 £13.14 67.7 ~ 100 61.9~67.6 55.1~61.8 0~55.0
Moderation 51.49+18.01 61.1~100 49.5~61.0 38.3~49.4 0~38.2
Environment 71.66+15.43 83.4~100 73.9~83.3 61.5~738 0~61.4

1) High : 75% < NQ-P percentile < 100%, Medium-high : 50% < NQ-P percentile < 75%, Medium-low : 25% < NQ-P percentile < 50%, Low : 0%

<NQ-P percentile <25%  2) Mean +SD
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Fig. 2. Comparison of percentage of nutrient intake of the children to recommended nutrient intake (RNI) or adequate intake (Al) according to NQ-P score four-grade criterion of

samples from the pilot survey. a b : Different alphabets indicate significant differences by Duncan’s multiple test (p < 0.05).
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