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Development of an Eating Habit Checklist for Screening Elementary School Children
at Risk of Inadequate Micronutrient Intake”

Yon, Miyong - Hyun, Taisun'
Department of Food and Nutrition, Chungbuk National University, Cheongju 361-763, Korea

ABSTRACT

The purpose of the study was to develop an eating habit checklist for screening elementary school children at risk of
inadequate micronutrient intake. Eating habits, food intake, and anthropometric data were collected from 142 children
(80 boys and 62 girls) in the 4™ to 6" grades of elementary schools. Percentage of Recommended Intakes (RI) and
Mean Adequacy Ratio (MAR) of six micronutrients; vitamin A, riboflavin, vitamin C, calcium, iron, zinc, and the
number of nutrients the children consumed below EAR among the six nutrients were used as indices to detect the risk
of inadequate micronutrient intake. Pearson correlation coefficients were calculated between eating habit scores and
inadequate micronutrient intake indices in order to select questions included in the checklist. Meal frequency, enough
time for breakfast, regularity of dinner, appetite, eating frequencies of Kimchi, milk, fiuits and beans showed significant
correlations with indices of inadequate micronutrient intake. Stepwise regression analysis was performed to give each
item a different weight by prediction strength. To determine the cut-off point of the test score, sensitivity, specificity,
and positive predictive values were calculated. The 8-item checklist with test results from 0 to 12 points was developed,
and those with equal or higher than 6 points were diagnosed as high-risk group of inadequate micronutrient intake, and
those with 4 or 5 points were diagnosed as moderate-risk group. Among our subjects 14.1% was diagnosed as high-risk
group, and 30.3% as moderate-risk group. The proportions of the subjects who consumed below EAR of all micro-
nutrients but vitamin C were highest in the high-risk group, and there were significant differences in the proportions of
the subjects with intake below EAR of all micronutrients except vitamin Bs among the three groups. This checklist will
provide a useful screening tool to identify children at risk of inadequate micronutrient intake. (Korean J Nutr 2009;

42(1): 38~47)
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Table 1. Nutrient intake of the subjects
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Nutrient intake %RI" % of subjects with intake

Boy (n = 80) Girl (n= 62) Total (n = 142) <EAR”
Energy (kcal) *** 1,895 + 549 1,603 + 326 972 £ 254" 17.6
Carbohydrate (g)** 293 + 82 250 + 56
Protein (g)* 62 + 21 56 + 14 169.4 = 50.5 4.2
Fat (@™ 51 + 25 42+ 16
Vitamin A (g RE) 532 & 249 484 + 231 968 £ 455 28.9
Thiamin (mg)** 12 + 0.5 1.0+ 03 119.3 = 47.7 17.6
Riboflavin (mg) * 1.1 + 0.4 1.0 + 03 93.9 + 343 32.4
Niacin (mg) 121 = 4.6 11.6 £ 34 101.1 = 35.6 20.4
Vitamin Bs (mg) 1.9 +£ 0.8 1.7 £ 0.5 158.7 + 62.5 4.2
Folate (1) 421 + 225 386 + 158 129.5 = 65.1 15.5
Vitamin C (mg) 102 = 84 94 + 77 140.2 = 1154 31.0
Calcium (mg) 527 + 203 517 £ 189 65.3 = 24.6 62.6
Phosphorus (mg) 937 + 286 877 £ 221 953 £ 269 28.9
Iron (mg) 10.3 £ 33 9.3 £ 3.0 82.1 = 267 43.0
Zinc (mg) 8.5 £ 2.6 8.1 £ 3.1 117.0 = 40.0 35.9

1) Percentage of nutrient intake to Recommended Intake 2) Estimated Average Requirements

3) Mean = SD
%1 p<0.05, *x: p<0.01, **x: p<0.001
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Table 2. Correlation of eating habit score and indices for assessing inadequate micronutrient intake

7RI Number of

Eating habits MAR? nutrients of which
Vitamin Vitamin the intake was

A Riboflavin c Calcium Iron Zinc <EAR?

Do you usually eat three meals a day?
Always (0)* -0.141"  —0.108 0.057 -0.147 —0.265"" —0.248" -0.185" 0.199*
Sometimes (1)
Rarely (2)

Do you have enough time for breakfast?
Enough (0) -0.158 —0.100 —0.202* -0.184" -0.192" -0.150 —0.227*" 0.224"
So-so (1)
Not enough (2)

Do you have dinner at regular time?
Yes (0) —0.031 -0.199* -0.076 —0.113 —0.208" -0.099 —0.153 0.135
No (2)

How is your appetite?
Good (0) -0.178" —0.157 0.014 —0.197* -0.225" -0.187* —-0.268"" 0.228"*
So-so (0)
No appetite (2)

Eating frequency of Kimchi during the previous day
> 3 fimes (0) -0.121 —-0.077 —-0.047 -0.131 -0.179* -0.109  —0.200" 0.196"
2 times (1)
< Once (2)

Eating frequency of milk during the last 3 days
> 3 fimes (0) -0.118  —0.090 -0.042 -0.195* -0.139 —-0.100 —0.179" 0.208*
1-2 times (1)
Never (2)

Eating frequency of fruits during the last 3 days
> 3 fimes (0) -0.148  —0.163 -0.178" —0.142 0.046 —0.085 —0.213" 0.151
1-2 times (1)
Never (2)

Eating frequency of beans during the last 3 days
> 3 times (0) -0.221" —-0.220"" 0.027 -0.198" -0.208" -0.133 —0.242"" 0.220™*
1-2 times (1)
Never (2)

1) Percentage of nutrient intake for Recommended Intake

2) Mean Adequacy Ratio of six selected nutrients (vitamin A, riboflavin, vitamin C, calcium, iron, zinc)

3) Estimated Average Requirements 4) Score 5) Pearson correlation coefficient
#: p<0.05, *x: p<0.01

Table 3. Partial R” value from stepwise regression analysis between eating habit score and MAR”

Eating habit Partial R? Fvalue
How is your appetite? 0.0720 10.86™*
Eating frequency of beans during the last 3 days 0.0512 8.12"*
Do you have enough time for breakfast? 0.0464 7.71%
Eating frequency of fruits during the last 3 days 0.0303 5.19*
Eating frequency of Kimchi during the previous day 0.0131 2.26
Do you usually eat three meals a day? 0.0030 0.52
Eating frequency of milk during the last 3 days 0.0025 0.42
Do you have dinner at regular time? 0.0022 0.37
0.2206 4717

1) Mean Adequacy Ratio of six selected nutrients (vitamin A, riboflavin, vitamin C, calcium, iron, zinc).
#: p<0.05, **: p<0.01, **x: p<0.001
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Table 4. Percentage of recommended Intake (%RI) in micronutrientinadequate group and adequate group

Inadequate group” (n = 54) Adequate group” (n = 88) t-value
Energy (kcal) 82.9(41.9-131.2)° 106.0 ( 61.5-202.7) —-5.83"""
Protein (g) 137.5(78.1-215.3) 189.0 (121.2—399.0) —-7.35"*
Vitamin A (mg RE) 64.0(20.9-153.8) 117.0( 30.0—244.3) -9.26™*
Riboflavin (mg) 69.6(28.8—149.7) 108.8 ( 57.3—202.5) -7.96™*
Vitamin C (mg) 94.7 (21.1-647.1) 168.1( 23.9-721.6) —-3.86™"

Calcium (mg) 44.4(13.4— 70.3)

78.2( 31.9-133.5) —11.67"**

Iron (mg) 63.3(28.7— 93.1) 93.6( 44.7—-202.2) -9.10™*
Zinc (mg) 94.5(49.7—-148.1) 133.5( 80.0-390.9) -7.10""
MAR? 0.63(0.37-0.74) 0.88(0.75—1.00) —18.49™*
1) MARKO0.75 2) MAR = 0.75 3) Mean (Range)
4) Mean Adequacy Ratio of six selected nutrients (vitamin A, riboflavin, vitamin C, calcium, iron, zinc)
w1 0 <0.001
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Table 5. Diagnostic statistics by cut-point of the checklist score

Cut-off point

>3 =>4 =5 =6 =7
Sensitivity (%) 83.3 68.5 48.2 29.6 20.4
Specificity (%) 45.5 70.5 83.0 95.5 98.9
Positive predictive value (%) 48.4 58.7 63.4 80.0 91.7
Percent of subjects diagnosed as a risk group (%) 65.5 44.4 38.0 14.1 8.5
] Low-risk group (n=79) | At
Energy 30 |[@ Moderate-risk group (n=43) L =
Profein High-risk group (n=20)
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Fig. 2. Percentage of subjects with intake below EAR in low-,
moderate- and high-risk groups diagnosed by the checklist. *: p
<0.05, #x: p<0.01, **=x: p<0.001.
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Eating habit checklist for screening children at risk of inadequate micronutrient intake
ojdo] MFFEFL AFAFE 93 IS HFHEE

Check your answer of each question in the box, and total your score in the parenthesis next to your answer,
and diagnose by yourself for inadequate micronutrient intake
)8 ZAE Y FAHTE IS RS JdEAL)

(Oxe] VES 3HA13L (

1. Do you usually eat three meals a day?
Arbs BE ok, A4, AY Al7lE "k
2. Do you have enough fime for breakfast?
OFAALE Bk AIEE FEFUY
3. Do you have dinner at regular time?
A2 = Az Al Uzt
4. Do you have an appetite?
AAbe w2 gl Qrzte
5. How many times did you eat Kimchi yesterday?
ofAl AAE E W HAFU7?
6. How many times did you eat milk during the last three days?
A 3 Fd HE 2 W HAFUAR
7. How many times did you eat fruits during the last three days?
A 39wk Fds 2o HAFU?

8. How many times did you eat beans during the last three days? [ > times (0)

A 39 Bk Folt FRE ¥ W He&U

[ Always (0) [ Rarely (1)
3 g %A ek
] Enough (0) [1So-so (1) ] Not enough (2)
Eiass HEolt FEeA v
[ Yes (0) CONo (1)
o ot 2.
[ Yes or so-so (0) [ONo (2)
Aok = 24 aEn Ak
0 = 3times (0) [ = Twice (1)
33 o] 23] o]3}t
] = times (0) ] = Twice (1)
33 o] 23] o]3}t
[ >3 tfimes (0) [1Once ortwice (1) [Never (2)
33 o] 1-23] A kot
[1Once ortwice (1) [0 Never (2)
33 o] 1-23] A gkt

= 3! at low risk of micronutrient inadequate intake
4-5: at moderate risk of micronutrient inadequate intake
= 6! at high risk of micronutrient inadequate intake

Fig. 3. Eating habit checklist for screening children at risk of inadequate micronutrient intake.
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