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ABSTRACT

BACKGROUND/OBJECTIVES: This study aimed to assess the dietary behaviors of preschool
children using the nutrition quotient for preschoolers (NQ-P) and analyzed the difference in
the scores of the children's dietary behaviors in regards to the parents' health consciousness.
SUBJECTS/METHODS: The subjects were 257 children aged 3-5 years and their parents
residing in Seoul and Gyeonggi-do, South Korea. The questionnaire is composed of
demographic characteristics, the NQ-P questions, and health consciousness. All data were
statistically analyzed by SPSS program (ver. 25.0) and the statistical differences in variables
were evaluated by y? test, Fisher's exact test, t-test, 1-way analysis of variance and Tukey's
multiple comparison test.

RESULTS: There was a significant difference on the intake frequency of processed meat by
region and fast foods by age, region, and weight status (P < 0.05). There was also a significant
difference in not moving around while eating by weight status and parents' effort to have
healthy eating habits by sex (P < 0.05). The mean score of NQ-P of the total subjects was
59.47, which was within the medium-low grade. The mean score of balance was 61.62, and
the boys were significantly higher than girls (P < 0.05). As the age of children increased, the
mean score of the moderation was significantly decreased (P < 0.05). The scores of NQ-P (P
<0.05), balance (P < 0.01), and environment (P < 0.05) were significantly higher in the high
group of parents' health consciousness than the low group.

CONCLUSIONS: According to the results of the evaluation by NQ-P, the dietary behaviors of
preschoolers residing in Seoul and Gyeonggi-do need to be improved. For improving their
eating behavior and nutritional health status, parents and children need customized nutrition
education programs based on sex, age, region and weight status of preschool children as well
as the degree of parents' health consciousness.
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INTRODUCTION

Late early childhood is a period when preschool children experience physical growth and
emotional and cognitive development, and adequate nourishment and a balanced diet are
critical during this stage. Preschool children also begin to form social relationships with
others, which leads to development in their physical activities and capabilities. At this critical
stage, children also develop their eating skills, form independent eating behaviors, and
begin to have definite preferences towards food, thus forming their dietary habits. Since the
dietary habits formed during this period not only affect the health, growth, and development
of young children but could even affect the dietary habits and lifestyle-induced diseases as
adults, it is pivotal for children to form healthy dietary habits at this stage [1-4].

The imbalance in the nutrition and food intake of preschool children in Korea, as well as
their unbalanced diet, habits of skipping meals, and the increase in their fast-food intake,
have become a social issue as such unhealthy dietary habits have led to health conditions,
including overweight, obesity, and cavities [5-7]. According to Korea National Health and
Nutrition Examination Survey (KNHANES) VII-3 [5], the nutrient intake of 3.8% of the
children from the ages of 3 to 5 was deficient, whereas the nutrient intake of 2.0% of the
children was excessive. That is, approximately 6% of the children within the age group were
either under- or over-nourished, both of which are conditions that could affect the children's
physical development. The report also showed that the percentage of the children who
skipped breakfast increased from 6.9% in 2017 to 8.1% and that 34.5% of children between
the ages of 3 to 5 dined out more than once every day. By skipping breakfasts, having irregular
meals or eating behaviors, children are at risk of hindering their growth and development and
forming unhealthy dietary habits at a young age [6,7].

As eating behaviors affect the current nutrition and health of preschool children as well as
the possibility of diseases, the eating behavior of preschool children should be analyzed
through rigorous research and evaluation [8]. Assessment tools for comprehensive and
straightforward analyses of early childhood dietary habits have been developed and used
to analyze various factors, such as the nutritional and dietary factors and demographical
characteristics of the subjects [2,9-14].

In Korea, the nutrition quotient for preschoolers (NQ-P) has been developed for an
assessment of the nutritional status and the quality of meals of preschool children [2]. NQ-P
is an assessment tool that provides a comprehensive outlook of the children's quality of meals
and dietary habits. NQ-P targets the parents or caregivers of children between the ages of 3
to 5 and consists of 3 dimensions—balance, moderation, and environment—and 14 items.
While some researchers have applied the nutrition quotient (NQ), which was created for
elementary school students in their fifth or sixth grades, in assessment studies on dietary
behaviors of preschool children, research on the dietary habits of preschool children that
used NQ-P for assessment has been lacking; the small number of studies that used NQ-P
were limited to the Daejeon, Jecheon, and Gwangju areas [8,15,16]. Studies that used NQ and
NQ-P to assess the dietary behaviors of preschool children examined the difference by sex,
region, weight, age, and body mass index (BMI) [7,8,15]. Research conducted on 5-year-old
children living in Seoul showed that the NQ of obese children was lower than that of children
with normal weight [7] and that the NQ of breastfed children was significantly higher than
that of bottle-fed children [10].
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A comparative study on the dietary behaviors of infants and preschool children in Ganghwa-
gun showed that the NQ of infants was significantly higher than that of preschool children
[13]. The NQ scores of infants living in the Gyeongsan area proved to be at nutritional

risk, all except the moderation dimension [4]. In the case of preschool children living in
Dongducheon, obese children had low scores in the balance among the NQ dimensions in
terms of obesity [14]. Among the studies that used NQ-P, one study on the dietary behaviors
of preschool children in Jecheon showed that the total NQ-P score of the region was lower
than the total national NQ-P score of 60.6. While there was no score difference by sex or age,
a significant difference by age was found in the balance and moderation dimensions [15]. The
dietary behaviors score of preschool children in Daejeon was at a mid- to low-level at 58.5,
and no significant difference by sex or age was found [8]. In the case of Gwangju, the total
NQ-P score was 59.9, and the score of children between the ages of 1 to 2 was higher than
that of 3 to 5-year-old children [16].

A thorough examination of the current dietary habits and the affecting factors is needed

to instill healthy dietary habits in preschool children. The eating behaviors of preschool
children are determined by individual and internal factors and environmental factors [17],
and studies have suggested that dietary behaviors, dietary attitudes, food intake, nutritional
knowledge, educational level, feeding styles, and the socioeconomic level of the parents were
also associated with the dietary habits of their children [12,14,18-31]. It is likely that the food
that the primary caregiver who plans the meals dislikes would be excluded from meals, and as
children are less exposed to such food, they tend to form their dietary preferences and dietary
habits with their primary caregivers as their mealtime role models. Research has proved that
dietary behaviors, food choices, and the perception of nutrition facts differed by one's health
consciousness [32-36]. To examine the affecting factors of the dietary behaviors of children,
external characteristics such as parental dietary attitudes as well as their beliefs and level of
thinking skills that form the basis of their behavior and their health consciousness should
also be considered [37].

This study, therefore, used NQ-P and the data published at the time of the survey [38] to analyze
the quality of meals, dietary habits, and the food intake patterns of 3 to 5-year-old preschool
children residing in Seoul (222,785 children, 16.29%) and Gyeonggi-do (384,861 children,
27.52%), which are the 2 top regions with the largest number of children within the age range.
This study also examined whether NQ-P differed by sex, age, region, and weight status. In
addition, this study analyzed the difference in the dietary scores of the children by their parents'
health consciousness to provide meaningful basic data for the future development of policies
and nutrition programs for improving the dietary behaviors of preschool children.

SUBJECTS AND METHODS

Study subjects

A pre-tested conducted to correct survey questionnaire towards 7 participants, at June, 2018.
After that, an online survey was conducted for 2 months, from August to September 2018, on
parents who lived in Seoul or Gyeonggi-do and raised preschool children aged 3 to 5 years old
using panel of the online survey company. The respondents were asked to answer questions
about the dietary behaviors of their children aged 3 to 5 years old, and if they had 2 or more
children aged 3 to 5, they were asked to respond about the oldest child. Quota sampling was
used to sample the children by place of residence and sex. 257 final responses were collected,
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and 253 were used for analysis. The respondents participated in the survey after reviewing
and agreeing to the objectives and methods of the survey. Throughout the research, subjects
were explained their right to choose not to participate and/or to withdraw from the study at
any point, without any consequences. This study was approved by the Institutional Review
Board (IRB) of Hanyang Women's University, Seoul, Korea (IRB: AN01-201801-HR-001-01).

Measurements

The survey variables and measurements were selected from those suggested in previous
studies. The questionnaire comprised general questions of parents and children, NQ-P

of children, and health consciousness of parents and fill out by parents. The general
characteristics consisted of the respondent's place of residence, sex, age, education level,
family type, monthly income, frequency of dining out, and the main meal planner. The
general characteristics of the preschool children included their age, sex, weight, and height
[7,8,15]. BMI (weight [kg]/height [m?]) has been categorized into 4 groups based on growth
carts for Korean young children and adolescents(body weight < 5th percentiles), normal
weight (5th < BMI < 85th percentiles), overweight (85th < BMI < 95th percentiles), and obese
(BMI 2 95th percentiles) [39].

The NQ-P was used to measure diet quality and eating behaviors [2]. After conducting a
literature review, this study set 3 dimensions and 14 items for the NQ-P. Five items in the
“balance” dimension measured the number of vegetable side dishes eaten in one meal and
the frequency of eating white milk, beans and bean products, meat, and fish. As to the
“moderation” dimension, this study prepared 4 items on the frequency of eating processed
meat, fast-food, sweet or greasy baked goods, and processed beverages. Five items in the
“environment” dimension asked how frequently the child had breakfast, whether the child
does not move around while eating, how much effort that the child have healthy eating
habits, whether the child washed their hands before meals, and how much time the child
spent watching TV, smart phone, and/or PC screens [2,8].

We referred to previous studies for assessing the degree of parents' health consciousness
[35,40,41] and moderated terms and context after conducting pre-test. It encompasses 4
questions that ‘I am very conscious about my family's health condition’, ‘T always think of
health of my family’, ‘T am usually aware of health of my family’, and ‘I talk about health with
my family’ with 5-point Likert scale(1: strongly disagree—5: strongly agree). The Cronbach's
alpha was 0.835, and factor analysis to test the items' validity showed the result that one
factor was extracted with the explained variance of 59.29%.

Statistical analysis

Statistical analysis was performed by using a software program (IBM SPSS Statistics for
Windows, version 25.0, released 2017; IBM Corp., Armonk, NY, USA). The collected data

are described in terms of frequency, percentage (%), mean * SD. Descriptive analysis was
conducted to identify the general characteristics of the respondents, and a Pearson's y? test
was conducted to examine the difference in NQ-P items in regards to the children's individual
characteristics, including their sex, age, and weight status. Fisher's exact test was conducted
when the number of cells which expected frequencies were below 5 is over 25% for the y? test.

Reliability analysis was conducted, using Cronbach's alpha analysis to check the consistency

of the scales. Factor analysis was also conducted to check the validity. The factor was
extracted through the principal component analysis and the varimax rotation.
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This study used the weighted scores of the dimensions and the items to calculate the means
+ SDs of the total NQ-P scores and the 3 dimensions' scores [2]. The score of each item

was multiplied by the item weight in the NQ-P and then was summated. The scores for
each dimension were summed by applying the item weight in each dimension to the scores
of each item. Subsequently, each score was classified into 4 levels based on the percentile
distribution of the total NQ-P scores and the scores in each dimension. Pearson's )’ test,
t-test, 1-way analysis of variance, and Tukey's multiple comparison test were conducted to
test the differences according to the sex, age, region, and weight status of the children. This
study then conducted non-hierarchical cluster analyses (k-mean cluster analyses) to classify
the respondents into 3 groups (low, medium, and high) based on the means of their health
consciousness, and compared the difference between the total NQ-P scores and the scores in
each dimension. Statistical significance is set at P < 0.05.

RESULTS

Demographic characteristics of subjects
Table 1 shows the demographic characteristics of the 253 subjects. The 126 subjects resided in
Seoul and 127 subjects reside in Gyeonggi-do.

The majority of the respondents were 30's (73.1%) and women (62.5%). With regard to
education levels of parents, 81.4% (n = 206) were college or university, 10.7% (n = 27) were
graduate school, and 7.9% (n = 20) were high school. In terms of family type, 90.9% (n = 230)
were small type family and 8.3% (n = 21) were extended type family. Around one-third

of participants had a family income more than 5,000,000 won (34.4%). With regard to
frequency of dining out, almost 3 quarters dined out 3—4 times per week (73.1%). The
majority participants responded that main meal planner was mother (87.7%).

There were 132 (52.2%) boys and 121 girls (47.8%) who were included in our study. Obese and
obesity of children was defined by the BMI percentile and was categorized as follows: normal
weight (n =167, 66.0%), underweight (n = 38, 15.0%), overweight (n = 21, 8.3%), and obese
(n =27,10.7%).

Comparison of checklist items for balance dimension

Table 2 shows comparison of checklist items for balance dimension by sex, age, region,
and weight status. The number of respondents who replied that they consumed 2 vegetable
side dishes at meals was the highest at 44.3%, while 24.5% responded that they consumed
one vegetable side dish or less at meals. In the case of white milk, 44.7% replied that they
drank white milk once or twice a day, and 5.5% drank white milk 3 times a day, thereby
showing that 54.9%, that is, over half of the children drink milk at least once every day. On
the other hand, 41.9% of the children drank milk less than 3 or 4 times every week, and
3.2% of the children did not drink milk at all, showing that 45.1% of the subjects did not
drink milk even once every day. Beans and bean products were most frequently eaten once
a week with 40.3% responses, while 31.6% of the respondents replied that they ate beans
and bean products 3 to 4 times a week, and 2.4% replied that they did not eat beans and
bean products at all. For meat, the highest percentage of 54.5% replied that they ate meat 3
to 4 times each week; 20.6% ate meat once a week, and there were no cases of households
that did not eat meat. Considering the intake frequency of fish, 43.5% intake once per week,
22.9% intake once per every 2 weeks. Approximately 70% of children intake fish less than
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Table 1. General characteristics of participants

Variables Values
Region
Seoul 126 (49.8)
Gyeonggi-do 127 (50.2)
Age of parents (yrs)
<30 9 (3.6)
31-39 185 (73.1)
> 40 59 (23.3)
Sex of parents
Male 95 (37.5)
Female 158 (62.5)
Education levels of parents
High school 20 (7.9)
College or university 206 (81.4)
Graduate school 27 (10.7)
Type of family
Small type family 230 (90.9)
Extended type family 21 (8.3)
Etc. 2(0.8)
Family income (won/mon)
<1,999,999 6 (2.4)
2,000,000-2,999,999 29 (11.5)
3,000,000-3,999,999 54 (21.3)
4,000,000-4,999,999 77 (30.4)
> 5,000,000 87 (34.4)
Frequency of family dining out
1-2 times per week 37 (14.6)
3-4 times per week 185 (73.1)
5-6 times per week 28 (11.1)
Every day 1(0.4)
Never 2(0.8)
Main meal planner
Mother 222 (87.7)
Father 8 (3.2)
Paternal grandmother 13 (5.1)
Maternal grandmother 10 (4.0)
Sex of children
Boys 132 (52.2)
Girls 121 (47.8)
Age of children (yrs)
3 102 (40.3)
4 81(32.0)
5 70 (27.7)
Weight status according to BMI percentile”
Underweight 38 (15.0)
Normal weight 167 (66.0)
Overweight 21 (8.3)
Obese 27 (10.7)

Values are presented as number (%).

BMI, body mass index.

YWeight status for children was categorized into 4 groups according to sex- and age-specific BMI percentile from
the 2017 Korean national growth chart: underweight (body weight < 5th percentiles), normal weight (5th < BMI <
85th percentiles), overweight (85th < BMI < 95th percentiles), and obese (BMI > 95th percentiles).

once per week. There were no significant differences in balance factor between the sex, age,
region, and weight status.
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Table 2. Comparison of checklist items for balance dimension by sex, age, region, and weight status
Variables Total Sex P-value” Age (yrs) P-value” Region P-value” Weight status P-value”
(n=253)  Boys Girls 3 4 5 Seoul Gyeonggi-do Non-OW/OB OW/OB
(n=132) (n=121) (n=70) (n=81) (n=102) (n=126) (n=127) (n=205) (n=48)
No. of vegetable 0.301 0.289 0.450 0.775
dishes at each
meal (including
Kimchi)
<1 62 (24.5) 27(20.5) 35(28.9) 20 (28.6) 18(22.2) 24 (23.5) 30(23.8) 32(25.2) 51(24.9)  11(22.9)
2 112 (44.3) 59 (44.7) 53 (43.8) 29 (41.4) 40 (49.4) 43 (42.2) 51(40.5)  61(48.0) 93(45.4) 19 (39.6)
3 61(24.1) 37(28.0) 24 (19.8) 17 (24.3) 21(25.9) 23 (22.5) 34(37.0) 27(21.3) 47(22.9) 14(29.9)
>4 18(71)  9(6.8)  9(7.4) 4(57) 2(2.5) 12(1.8) 11(8.7) 7(5.5) 14 (6.8) 4(8.3)
Intake frequency 0121 0.141? 0.640 0.651
of white milk
Never 8(3.2 4(3.0 4(3.3) 3(3) 102 4(3.9) 4(3.2) 4(37) 7 (3.4) 1(2.0)
Once perweek 18(71)  5(3.8)  13(10.7) 7(10.0) 5(6.2) 6(5.9) 8(6.3) 10(7.9) 16 (7.8) 2(4.9)
3-4timesper 88 (34.8) 44 (33.3) 44 (36.4) 19 (27.) 38 (46.9) 31(30.4) 45(357) 43(33.9) 68(33.2) 20 (41.7)
week
1-2timesaday 113 (44.7) 61(46.2) 52 (43.0) 34 (48.6) 32(39.5) 47 (46.) 54 (42.9) 59 (46.5) 92 (44.9)  21(43.8)
3timesaday 14(5.5) 11(83)  3(2.5) 6(8.6) 2(2.5) 6(5.9) 10 (7.9) 4(3.) 13 (6.3) 1(2.)
>4timesaday 12(47) 7(5.3) 5(4.0) 10.4) 3(37) 8(7.8) 5(4.0) 7 (5.5) 9 (4.4) 3(6.3)
Intake frequency 0.539 0.770% 0.516 0.283
of beans and bean
products
Never 6(2.4) 205  4(3.3) 0(0.0) 2(2.5 4(3.9) 2 (1.6) 4(3.1) 4(2.0) 2(4.9)
Once per 14(55) 5(3.8)  9(74) 5(71)  3@B7) 6(5.9) 9(7) 5(3.9) 11 (5.4) 3(6.3)
month
Onceevery2  34(13.4) 20(15.2) 14 (1.6) 10 (14.3) 10 (12.3) 14 (13.7) 13(10.3)  21(16.5) 31(15.1) 3(6.3)
weeks
Once per week 102 (40.3) 53 (40.2) 49 (40.5) 32 (45.7) 29 (35.8) 41(40.2) 50(39.7) 52 (40.9) 82 (40.0) 20 (41.7)
3-4timesper 80 (31.6) 41(311) 39 (32.2) 18(25.7) 31(38.3) 31(30.4) 43(341)  37(29.) 61(29.8) 19 (39.6)
week
> Once a day 17(6.7) 1(8.3) 6 (5.0) 5(71) 6(74) 6(5.9) 9 (7) 8(6.3) 16 (7.8) 1(2.0)
Intake frequency 0.955 0.614? 0.153 0.622
of meat
Never 0(0.0) 0(0.0) 0(0.0)
Once per 2(0.8) 1(0.8) 1(0.8) 0(0.0) 1012 1(.0) 1(0.8) 1(0.8) 1(0.5) 1(27)
month
Onceevery2 14(5.5) 7(53)  7(5.8) 3(43) 7(8.6) 4(3.9) 5(4.0)  9(71) 11 (5.4) 3(6.3)
weeks
Once per week 52 (20.6) 27(20.5) 25 (20.7) 18 (25.7) 18(22.2) 16 (15.7) 24(19.0) 28 (22.0) 44(21.5)  8(16.7)
3-4timesper 138 (54.5) 70 (53.0) 68 (56.2) 37(52.9) 40 (49.4) 61(59.8) 65 (51.6) 73 (57.5) 109 (53.2) 29 (60.4)
week
>Onceaday  47(18.6) 27(20.5) 20 (16.5) 12(171) 15 (18.5) 20 (19.6) 31(24.6) 16 (12.6) 40 (19.5)  7(14.6)
Intake frequency 0.168 0.622 0.757 0.623
of fish
Never 9(3.6) 2(1.5) 7(2.8) 3(4.3) 2(25) 4(3.9) 3(2.4) 6 (4.7) 6(2.9) 3(6.3)
Once per 21(8.3) 8(61)  13(10.7) 4(57) 7(8.6) 10(9.8) 10 (7.9) 1(8.7) 17 (8.3) 4(8.3)
month
Onceevery2  58(22.9) 33(25.0) 25(20.7) 14 (20.0) 23 (28.4) 21(20.6) 30(23.8) 28(22.0) 45(22.0) 13 (271)
weeks
Once per week 110 (43.5) 56 (42.4) 54 (44.6) 37(52.9) 31(38.3) 42 (41.2) 53(427) 57 (44.9) 90 (43.9) 20 (41.7)
3-4timesper  48(19.0) 30(22.7) 18 (14.9) 9(12.9) 17(21.0) 22 (21.6) 95(19.8) 23 (18.1) 40(19.5)  8(16.7)
week
> Once a day 7(2.8) 3(2.3) 4(3.3) 3(43) 1012 3(2.9) 5(4.0) 2(1.6) 7(3.4) 0(0.0)

Values are presented as number (%).

OW/OB, overweight/obese.

Yp-values were derived from y2 test.

2p-values were derived from Fisher's exact test.

Comparison of checklist items for moderation dimension
Table 3 shows comparison of checklist items for moderation dimension by sex, age, region,
and weight status. In the case of ham and sausages, 38.3% replied that they ate them
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Table 3. Comparison of checklist items for moderation dimension by sex, age, region, and weight status

Variables Total Sex P-value” Age (yrs) P-value” Region P-value” Weight status P-value”
(n=253)  Boys Girls 3 4 5 Seoul Gyeonggi-do Non-OW/OB OW/OB
(n=132) (n=121) (n=70) (n=81) (n=102) (n=126) (n=127) (n=205) (n=48)
Intake frequency 0.989 0.8617 0.013" 0.757
of processed

meat such as ham
and sausage

Never 7(2.8) 4(3.0) 3(2.5) 3(4.3)  2(2.5) 2(2.0) 6 (4.8) 1(0.8) 6(2.9) 1(2)
Once per month 30 (11.9) 14 (10.6) 16 (13.2) 1(157) 11(13.6) 8(7.8) 18 (14.3)  12(9.4) 95(12.2)  5(10.4)
Once per 2 34(13.4) 18(13.6) 16 (13.2) 10 (14.3) 12 (14.8) 12 (11.8) 16(127) 18 (14.2 30 (14.6)  4(8.3)
weeks

Once perweek 97 (38.3) 52(39.4) 45 (37.9) 24 (34.3) 29 (35.8) 44 (43.1) 49 (33.3) 55(43.3) 79(38.5) 18 (37.5)
3-4timesper  74(29.2) 38(28.8) 36(29.8) 20 (28.6) 23(28.4) 31(30.4) 34(27.0) 40 (31.5) 57(27.8) 17 (35.4)
week

> Once a day 1M@3) 645 54 2(2.9) 4(4.9) 5(4.9) 10 (7.9) 1(0.8) 8(3.9) 3(6.3)
Intake frequency 0.306 0.049" 0.036" 0.013%*
of fast foods

such as pizza and

hamburger

Never 22(87) 7(5.3) 15(12.4) 10 (14.3)  8(9.9) 4(3.9) 9(71)  13(10.9) 20 (9.8) 2 (4.9)
Once per month 104 (411) 53 (40.2) 51 (42.1) 35(50.0) 33 (40.7) 36 (35.3) 47(37.3) 57 (44.9) 82 (40.0) 22 (45.8)
Once per 2 75(29.6) 43(32.6) 32(26.4) 18 (25.7 24(29.6 33(32.4) 34(27.0) 41(32.3) 67(327) 8(16.7)
weeks

Once per week 47 (18.6) 26 (19.7)  21(17.4) 7(10.0) 14 (17.3) 26 (25.5) 32(25.4) 15(11.8) 34(16.6) 13 (27.)
3-4 times per 5(2.0) 3(23) 2(17) 0(0.0) 2(2.5) 3(2.9) 4(3.2) 1(0.8) 2(1.0) 3(6.3)
week

Intake frequency 0.9172 0.479? 0.631? 0.426
of snacks, sweet,

and greasy baked

goods

Never 8(3.2 5(3.8) 3(2.5) 1(1.4) 5(6.2) 2(2.0) 2 (1.6) 6 (4.7) 7(3.4) 1(2.7)
Once per month 74 (29.2) 37(28.0) 37(30.6) 19 (271) 29 (35.8) 26 (25.4) 36(28.6) 38(29.9) 55(26.8) 19 (39.6)
3-4timesper 109 (43.1) 56 (42.4) 53 (43.8) 32 (45.7) 32 (39.5) 45 (44.1) 56 (44.4) 53 (41.7) 91(44.4) 18 (37.5)
week

Once a day 42 (16.6) 24 (18.2) 18 (14.9) 11(15.7) 10 (12.3) 21(20.6) 23(18.3) 19 (15.0) 34(16.6)  8(16.7)
>9timesaday 20(7.9) 10(7.6) 10(8.3) 7(10.0) 5(6.2) 8(7.8) 9 (7.) 11(8.7) 18 (8.8) 2 (4.9)
Intake frequency 0.398 0.400 0.266 0.774
of processed

beverages

Never 23(91) 12(91)  11(9) 8(11.4) 8(9.9) 7(6.9) 10(7.9)  13(10.2) 19 (9.3) 4(8.3)
Once per month  31(12.3) 14 (10.6) 17 (14.0 10 (14.3) 13(16.0) 8(7.8) 15 (1.9) 16 (12.6) 24 (11.7) 7 (14.6)
Once per 2 43(17.0) 19 (14.4) 24 (19.8 13 (18.6) 13 (16.0) 17 (16.7) 22 (17.5)  21(16.5) 37(18.0)  6(12.5)
weeks

Once per week 69 (27.3) 35(26.5) 34 (28.1) 14 (20.0) 21(25.9) 34 (33.3) 30(23.8) 39 (30.7) 53(25.9) 16 (33.3)
3-4timesper 70 (27.7) 44 (33.3) 26 (21.5) 18 (25.7) 24 (29.6) 28 (27.5) 36(28.6) 34 (26.8) 59(28.8)  11(22.9)
week

> Once a day 17(67) 8(61)  9(7.4) 7(10.0) 2(2.5) 8(7.8) 13(10.3)  4(37) 13 (6.3) 4(8.3)

Values are presented as number (%).

OW/O0B, overweight/obese.

Yp-values were derived from y2 test.

2p-values were derived from Fisher's exact test.
*P<0.05.

once a week, and 29.2% ate them 3 to 4 times a week, which showed that over 50% of the
respondents ate processed meat once or more times every week. 41.1% of the children were
eating pizza and hamburgers once a month, while 29.6% were eating them once every 2
weeks. Responses on the intake frequency of sweet food such as snacks and candies showed
that 43.1% of the children ate sweets 3 to 4 times every week while 29.2% ate sweets once a
month. The survey also showed that 27.7% of the children drank processed beverages 3 to

4 times each week, and 27.3% drank them once a week. There was a significant difference
(P<0.05) in the intake frequency of processed meat such as ham and sausages by region,
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and a significant difference (P < 0.05) was also detected in the intake frequency of pizza and
hamburgers by age, region, and weight status.

Evaluation of dietary behaviors on preschool children

Comparison of checklist items for environment dimension

The comparison of checklist items for environment dimension by sex, age, region, and
weight status were as shown in Table 4. For the intake frequency of breakfasts, 58.5% replied
that they had breakfast every day, 14.6% replied that they had breakfasts 3 to 4 times every
week, 6.3% ate breakfasts one or 2 times weekly, and 4.3% did not have breakfasts at all,
thereby showing that over 40% of the children did not have breakfasts every day. On the

Table 4. Comparison of checklist items for environment factor by sex, age, region, and weight status

Variables Total Sex P-value” Age (yrs) P-value” Region P-value” Weight status P-value”
(n=253)  Boys Girls 3 4 5 Seoul Gyeonggi-do Non-OW/OB OW/OB
(n=132) (n=121) (n=70) (n=81) (n=102) (n=126) (n=127) (n=205) (n=48)
Breakfast eating 0.851 0.985? 0.100 0.754
frequency

Never @3 5@38) 6(5.0) 3(43) 337 5(4.9) 5(4.0) 6(4.7) 9(4.4)  2(4.9
1-2timesper  16(6.3) 10 (7.6) 6 (5.0) 6(8.6) 5(6.2) 5(4.9) 5(4.0) 1M(8.7) 15(7.3) 1(27)

week
3-4timesper 37(14.6) 18(13.6) 19 (15.7) 8(1.4) 12(14.8) 17(16.7) 15(1.9) 22 (17.3) 29 (141)  8(16.7)

week

5-6timesper  41(16.2) 23(17.4) 18 (14.9) 1(157) 13(16.0) 17(16.7) 97(21.4) 14 (11.0) 33(161)  8(16.7)
week

Every day 148 (58.5) 76 (57.6) 72 (59.5) 49 (60.0) 48 (59.3) 58 (56.9) 74 (587) 74 (58.3) 119 (58.0) 29 (60.4)

Not moving 0.485 0m 0.305 0.012*
around while
eating

Never 9(3.6) 7(3) 20.7) 2(2.9) 5(6.2) 2(2.0) 3(24) 6(@47) 6(2.9 3(6.3)

Seldom 40 (15.8) 922(16.7) 18 (14.9) 12(171) 13 (16.0) 15 (14.7) 22(17.5 18 (14.2) 34(16.6)  6(12.5)

Normal 87(34.4) 46(34.8) 41(33.9) 30 (42.9) 29 (35.8) 28 (27.5) 37(29.4) 50 (39.4) 78 (38.0) 9 (18.8)

oOften 81(32.0) 41(3.1) 40 (33J) 29 (31.4) 20 (24.7) 39 (38.2) 46 (36.5) 35 (27.6) 64 (31.2) 17 (35.4)

Always 36(14.2) 16 (12.1) 20 (16.5) 4(57) 14(17.3) 18(17.6) 18 (14.3) 18 (14.2) 23(11.2) 13 (27)
Parents' efforts 0.0392 0.469% 0.073? 0.394?
to have healthy
eating habits

Seldom 3(1.29) 2(15)  1(0.8) 0(0.0) 2(2.5) 1(1.0) 0(0.0) 3(2.4) 3(1.5)  0(0.0)

Normal 62 (24.5) 23(17.4) 39 (32.2) 13(18.6) 19 (23.5) 30 (29.4) 95(19.8)  37(29.1) 54(26.3) 8(16.7)

Often 147 (58.1) 84 (63.6) 63 (52.1) 47(67) 45 (55.6) 55 (53.9) 81(64.3) 66 (52.0) 17 (571) 30 (62.5)

Always 41(16.2) 23(17.4) 18 (14.9) 10 (14.3) 15(18.5) 16 (15.7) 20 (15.9) 21 (16.5) 31(151) 10 (20.8)
Washing hands 0.867 0.701 0.945 0.239
before meals

Never 0 (0.0)

Seldom 95(9.9) 15(11.4) 10(8.3) 9(12.9 7(8.6) 9(8.8) 13(10.3)  12(9.4) 22(107)  3(6.3)

Normal 58(22.9) 30(22.7 28 (23) 16 (22.9) 15(18.5) 27 (26.5) 929 (23.0) 29 (22.8) 43(21.0) 15(31.3)

Often 118 (46.6) 61(46.2) 57 (47.1) 34 (48.6) 39 (481) 45 (44.) 60 (47.6) 58 (45.7) 100 (48.8) 18 (37.5)

Always 52(20.6) 26(19.7) 96 (21.5) 11(157) 20 (24.7) 21(20.6) 24(19.0  28(22.0) 40 (19.5)  12/(25.0)
Screen time 0.281 0.797 0.543 0.924
(watching TV,
using smart
phones or
computer game)

Never 6(2.4) 4330) 2(17) 0(0.0) 2(2.5 4(3.9) 5(.0)  1(0.8) 4(20) 2(4.9

30 min 44 (17.4) 23(17.4) 21 (17.4) 1(157) 17(21.0) 16 (15.7) 23(18.3)  21(16.5) 36(17.6)  8(16.7)

1h 82(32.4) 44 (33.3) 38(31.4) 29 (31.4) 26 (32.1) 34 (33.3) 40(317)  42(33) 67(32.7)  15(31.3)

2h 87(34.4) 49 (371) 38(31.4) 97 (38.6) 27(33.3) 33(32.4) 41(32.5) 46 (36.2) 70 (341)  17(35.4)

>3h 34(13.4) 12(90) 22(18.9) 10 (14.3) 9 (111) 15 (14.7) 17(13.5) 17 (13.4) 28(137)  6(12.5)

Values are presented as number (%o).

OW/OB, overweight/obese.

Yp-values were derived from y2 test.

2p-values were derived from Fisher's exact test.
*P<0.05.
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question asking whether their child eats their meal seated without moving around, 34.4%
replied that their children eat their meals seated at times, 32.0% replied that they eat their
meals seated and 14.2% replied that they always eat their meals seated. The analysis also
showed that there was a significant difference between the overweight/obese group and the
non-overweight/obese group (P < 0.05). The survey also indicated that the majority of the
respondents, at 58.1%, replied that they are putting effort into a healthy diet. 24.5% were
neutral, and there were no respondents who replied that they are putting no effort. There was
a significant difference in the parents' efforts for a healthier diet by sex (P < 0.05). In regards
to washing their hands before meals, 46.6% replied that their children did wash their hands
before meals, 22.9% were neutral, and 20.6% replied that their children always washed their
hands. On the screen time of TV, smartphones, and computers 34.4% replied that they used
them for 2 hours, 32.4% for one hour, and 17.4% replied that they used them for 30 minutes,
indicating that 80% of the children used such electronic devices for 2 hours or less.

NQ-P grade

The NQ-P grade by sex, age, region, and weight status in regards to each dimension was as
presented in Table 5. In terms of the NQ-P total score, 27.0% of the subjects of this study
were placed at the low level, 21.8% at the mid-low level, 28.5% at the mid-high level, and
23.0% at the high level with an overall average 0f 59.47. In the balance dimension, 28.1%
were at the low level, 17.8% at the mid-low level, 20.9% at the mid-high level, and 33.2% were
placed at the high level with an average score of 61.62. In the balance dimension, the score of
boys was 63.21, whereas the girls scored 59.88, thereby displaying a significantly higher score
among boys (P < 0.05). In the moderation dimension, 28.1% were at the low level, 24.5% at
the mid-low level, 23.7% at the mid-high level, and 23.7% at the high level with an average

of 48.41. There was a significant difference by age (P < 0.05). The scores in the moderation
dimension were 50.88 for the 3-year-old children, 50.82 for the 4-year-old children, and
44.79 for the 5-year-old. In the environment dimension, 28.5% were at the low level, 25.7%
at the mid-low level, 28.9% at the mid-high level, and 17.0% at the high level with an overall
average of 68.91. This study also presented the overall average score of each item on health
consciousness. The average score to the item that ‘T am usually aware of health of my family’
was 4.07, ‘I always think of health of my family’ was 3.96, ‘T am very conscious about my
family's health condition’ was 3.91, and ‘I talk about health with my family’ was 3.64. The
overall average score of the respondents' health consciousness was 3.89, and no significant
difference by sex, age, region, and weight status was found.

NQ-P scores of children according to the level of parents’ health consciousness
K-means clustering was conducted on the 4 items that measured the parents' health
consciousness, and the parents were classified into 3 groups—highly health-conscious,
middle, and low. The analysis showed that the average score of the high health-consciousness
group was 4.73, the middle group 3.91, and the low health-consciousness group scored

3.01. Results of comparing the total NQ-P score and the scores by each dimension by their
levels of health consciousness were shown in Table 6. Significance differences were found

in each group in the total NQ-P score, and the balance and environment dimensions. In
regards to the total NQ-P scores, the highly health-conscious group's score was 61.97, the
middle group scored 59.35, and the low group scored 57.34, the results thereby showing a
significantly higher total NQ-P score in the highly health-conscious group (P < 0.05). In the
balance dimension, the score of the highly health-conscious group was 65.66, the middle
group scored 61.74, and the low group scored 57.22, thereby showing that the highly-health
conscious group had a significantly higher score in the balance dimension (P < 0.01). In the
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Table 5. NQ-P and parents' health consciousness by sex, age, region, and weight status

Variables Total Sex P-value” Age (yrs) P-value” Region P-value” Weight status P-value”
(n=253)" Boys  Girls 3 4 5 Seoul Gyeonggi-do Non-OW/OB OW/OB
(n=132) (n=121) (n=70) (n=81) (n=102) (n=126) (n=127) (n=205) (n=48)
NQ-P?
Low 68(27.0) 36(27.5) 32(26.4) 0.532 16(23.2) 25(30.9) 27(26.5 0.339 35(28.0) 33(26.0) 0.225 52(25.5) 16(33.3) 0.441
Medium-low  55(21.8) 25(19.1) 30 (24.8) 19 (27.5) 12(14.8) 24 (23.5) 95(20.0) 30 (23.6) 47(23.0)  8(16.7)
Medium-high ~ 72(28.5) 42 (31.8) 30 (24.8) 922 (31.4) 20 (24.7) 30 (29.4) 31(24.6) 41(32.3) 61(29.8)  11(22.9)
High 58(23.0) 29 (22.1) 29 (24.0) 13(18.8) 24 (29.6) 21(20.6) 35(28.0) 923 (18.1) 45(227)  13(27)
Mean + SD 59.47+ 59.72 59.21 + 0.663 59.67+ 60.07+ 58.87+ 0.674 60.05+ 58.91+ 0.332 59.48 + 59.43+ 0.973
9.30 8.90 9.75 8.46 9.24 9.93 9.74 8.85 9.19 9.86
Balance?
Low 71(281) 30(22.7) 41(33.9) 0158 19(271) 30(37.0) 22(21.6) 0.054 33(26.2) 38(29.9) 0.099 56(27.3) 15(31.3) 0.523
Medium-low 45 (17.8) 22(16.7) 23(19.0) 17(24.3) 6(74) 22(21.6) 16 (12.7) 29 (22.8) 34(16.6)  11(22.9)
Medium-high 53 (20.9) 30 (22.7) 23(19.0) 15(21.4) 17(21.0) 21(20.6) 929 (23.0) 24 (18.9) 43(21.0) 10 (20.8)
High 84 (33.2) 50 (37.9) 34 (28.1) 19 (271) 28 (34.6) 37(36.3) 48(281) 36 (28.3) 72(351)  12(25.0)
Mean + SD 61.62+ 63.21+ 59.88+ 0.034° 61.97=+ 6111+ 62.26+ 0.800 62.99+ 60.26 + 0.084 61.88 = 60.50 + 0.494
12.56 11.56 13.40 10.41 121 14.24 13.09 1.91 12.71 11.98
Moderation®
Low 71(281) 40(30.3) 31(25.6) 0.835 17(24.3) 19(23.5) 35(34.3) 0.042" 39(31.0) 32(25.2) 0133  58(28.3) 13(271) 0.915
Medium-low 62 (24.5) 32(24.2) 30 (24.8) 16 (22.9) 16 (19.8) 30 (29.4) 34(27.0) 28(22.0) 50 (24.4)  12(25.0)
Medium-high 60 (23.7) 29 (22.0) 31(25.6) 15 (21.4) 28 (34.6) 17(16.7) 929 (17.5) 38 (29.9) 50 (24.4) 10 (20.8)
High 60 (23.7) 31(23.5) 29 (24.0) 29 (31.4) 18(22.2) 20 (19.6) 31(24.6) 29 (22.8) 47(22.9) 13 (27)
Mean + SD 4841+ 4724+  49.69 + 0.256 50.88+ 50.82+ 4479+ 0.022° 47.00+ 49.81+ 0.193 48.70 = 4704 0.571
1713 16.30 17.97 18.24° 16.38° 16.43* 18.79 15.24 17.07 17.50
Environment®
Low 72(28.5) 39 (29.5) 33(27.3) 0.685 19(271) 24(29.6) 29 (28.4) 0.218 32(25.4) 40(31.5) 0745 58(28.3) 14(29.2) 0.160
Medium-low  65(25.7) 37(28.0) 28 (23.1) 20 (28.6) 20 (24.7) 95 (24.5) 34(27.0) 31(24.4) 58(28.3)  7(14.6)
Medium-high 73 (28.9) 36 (27.3) 37(30.6) 926 (371)  21(25.9) 26 (25.5) 37(29.4) 36(28.3) 58(28.3)  15(31.3)
High 43(17.0) 20 (15.2) 23(19.0) 5(71)  16(19.8) 922 (21.6) 923(18.3) 20 (15.7) 31(15)  12(25.0)
Mean + SD 68.91+ 68.42+ 69.43 + 0.623 6735+ 69.30+ 69.66+ 0.636 70.41+ 67.42 + 0.142 68.13 + 72.24+ 0113
1619 15.91 16.54 15.73 16.85 16.04 15.50 16.77 15.96 16.90
Health consciousness
lam very 391+ 3.97 =+ 3.83% 0.129 4.00 = 3.80+ 3.92+ 0.221 391+ 3.90 % 0.866 3.92+ 3.83 % 0.435
conscious about  0.719 0.72 0.69 0.59 0.75 0.74 0.63 0.78 0.70 0.75
my family's
health condition
I always think 3.96 + 4.01+ 391+ 0.257 4.09 = 3.84+ 3.97+ 0.089 3.92+ 4.00 + 0.361 3.97 =+ 3.94 + 0.798
of health of my 0.69 0.67 0.71 0.72 0.62 0.71 0.65 0.72 0.69 0.70
family
| am usually 4.07 = 413 4.01+ 0.163 4.20 = 3.96 + 4.07 = 0.106 4.06 = 4.08 = 0.860 411 = 3.92 + 0.083
aware of health  0.69 0.70 0.68 0.65 0.68 0.71 0.67 0.7 0.67 0.74
of my family
I talk about 3.64+ 3.67 3.60 = 0.497 373+ 3.54+ 3.67+ 0.378 3.62 3.67+ 0.684 3.67 3.52+ 0.267
health with my 0.83 0.83 0.82 0.80 0.81 0.86 0.83 0.83 0.84 0.77
family
Total 3.89+ 3.95+ 3.84 + 0.158 4.00 = 379+ 3.90 0.082 3.88+ 391+ 0.685 3.92+ 3.80+ 0.235
0.60 0.61 0.57 0.58 0.59 0.61 0.56 0.63 0.59 0.62

Values are presented as number (%). NQ-P, nutrition quotient for preschoolers; OW/OB, overweight/obese.

Yp-values were derived from y? test for categorical variables or t-test and 1-way analysis of variance test for continuous variables to test differences in baseline
characteristics

ALow: 0-53.7, medium-low: 53.8-60.7, medium-high: 60.8-66.3, high: 66.4-100.

9Low: 0-55.0, medium-low: 55.1-61.8, medium-high: 61.9-67.6, high: 67.7-100.

“Low: 0-38.2, medium-low: 38.3-49.4, medium-high: 49.5-61.0, high: 61.1-100.

SLow: 0-61.4, medium-low: 61.5-73.8, medium-high: 73.9-83.3, high: 83.4-100.

®Mean + SD, 5-point Likert scale (1: strongly disagree-5: strongly agree).

2®Multiple comparisons are given by post hoc Tukey's test.

*P<0.05.

moderation dimension, the group with low health consciousness scored 50.62, the middle
group scored 48.21, and the highly health-conscious group scored 46.76, but no significant
difference was found. In the environment dimension, the highly health-consciousness
group scored 73.54, the middle group scored 68.42, and the low-level group scored 65.65,
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Table 6. NQ-P scores of children according to the level of parents' health consciousness

Variables Health consciousness P-value?
Low group” (n=52)  Medium group? (n=149)  High group® (n = 52)

NQ-P score 57.34 £9.43* 59.35 + 8.96*° 61.97 + 9.71° 0.038"
Balance score 57.22 +13.49? 61.74 +11.28%° 65.66 +13.87° 0.003™*
Moderation score 50.62 +14.75 48.21 £17.06 46.76 + 9.61 0.506
Environment score 65.65 +15.982 68.42 = 15.50*° 73.54 £17.57° 0.038"

Values are presented as mean = SD.

NQ-P, nutrition quotient for preschoolers.

YLow group: 2.50-3.25 (mean = SD: 3.01 + 0.21).

2Medium group: 3.50-4.25 (mean = SD: 3.91 + 0.23).
9High group: 4.50-5.00 (mean = SD: 4.73 + 0.21).
YP-values were derived from analysis of variance test.
2bMultiple comparisons are given by post hoc Tukey's test.
*P<0.05, **P < 0.01.

which showed that the highly health-conscious group had a significantly higher score in the
environment dimension (P < 0.05).

DISCUSSION

The dietary environments of preschool children are rapidly changing in recent days, and
health issues, including nutritional imbalance caused by fast-food and carbonated drinks,
childhood obesity, and diabetes, are on the rise [6,7]. This study thus used NQ-P to assess the
dietary behaviors of preschool children living in Seoul and the Gyeonggi-do area. First, this
study identified that 15.0% of the subjects were underweight, 10.7% obese, and that 8.3%
were overweight. Considering that 3.8% of the children from the years 3 to 5 in KNHANES
VII-3 [5] were found to display signs of insufficient nutrient intake and that 2.0% had signs
of excessive nutrient intake, this study found higher numbers of preschool children who were
obese, overweight, or underweight.

Analysis using NQ-P to compare the difference in dietary behaviors by sex, age, region, and
weight status displayed no statistical significance in the balance dimension. The consumption
of white milk, beans and bean products, meat, and fish is a key indicator to measure the intake
of food and essential nutrients during childhood. In regards to the consumption of white
milk, 54.9% of the children drank white milk at least once a day, while 45.1% did not drink
white milk every day. Considering that 79.3% of the preschool children in the Gyeongsan

area drank milk at least once a day [4], the children in Seoul and the Gyeonggi-do area drank
relatively less milk. The highest proportion of the respondents, at 40.3%, ate beans and bean
products once a week, and the highest rate of eating meat was 3 to 4 times a week at 54.5%.

No respondent replied that they did not eat meat. In the case of fish, the highest proportion of
43.5% responded that they ate fish once a week. This was similar to the intake patterns of tofu,
meat, and fish found in preschool children from Daejeon [8]. The dietary guideline for infants
and preschool children, which is provided by the Ministry of Health and Welfare, recommends
that children should consume many different types of food including grains, fruits, vegetables,
fish, meat, and dairy, all of which suggest that the preschool children living in Seoul and the
Gyeonggi-do area should be eating various kinds of food.

In the moderation dimension, this study found that the consumption frequency of processed

meat and fast foods differed by region (P < 0.05), and a significant difference was found in
the consumption frequency of fast-food by age (P < 0.05) and weight status (P < 0.05). 68.2%
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in Seoul and 75.6% in Gyeonggi-do replied that they ate processed meat once or more times
every week (P < 0.05). The proportion of children who ate fast-food once or more times every
week was 28.6% in Seoul and 12.6% in the Gyeonggi-do area, thereby showing a significant
difference by region (P < 0.05). In comparison with 11.9% in Daejeon [8] and 4.4% in
Dongducheon [14], children in Seoul displayed a tendency to eat fast foods more frequently,
which requires measures for improvement. A comparative study of fast foods consumption of
students by region [42] found that students living in big cities tend to consume fast foods the
most. It is thus likely that the fast foods consumption patterns of preschool children would
be similar, which, in Seoul, may have been affected by the lack of time to plan for meals at
home. In regards to the consumption rate of fast foods was significantly higher in the 5-year-
old children (P < 0.05). Although it was not statistically significant, the same pattern was
detected in the study on the preschool children in Daejeon [8], as the 5 to 6-year-old children
ate more fast foods than the 3 to 4-year-old children. The 3 to 5-year-old children in this

study ate more fast foods than one to 2-year-old children, according to a study on preschool
children in Gwangju [16], all of which suggested that education on healthy diets are necessary
as children tend to eat more processed foods as they grow. This study also found that the
consumption frequency of fast foods of the obese group was significantly higher than that of
the non-obese group (P < 0.05), which would require guidance for the obese group to reduce
their fast foods consumption and increase their consumption of healthy food, and to provide
children with nutrition education to prevent obesity.

In the environment dimension, 74.7% of the respondents replied that they have breakfast 5
or more times every week, which was a lower rate compared to the survey results presented
by KNHANES VII-3 [5], which found that 82.8% of the chi, 191dren from the age of 3 to 5 ate
breakfast 5 or more times every week. Moreover, on the question whether their children do
not wander around and eat their meals seated, the result was similar to the study conducted
on the infants in Daejeon [8] and showed that the frequency of non-overweight/obese group
moving around during mealtime was significantly higher (P < 0.05), which may be due to

the cases in which underweight children wander during their meals. 16.2% responded that
they have always put the effort in practicing a healthy diet, and there was also a significant
difference in the practice of healthy diets by the sex of the children (P < 0.05), which suggests
that for children to be educated and instructed to maintain healthy diets at home, relevant
educational contents for the parents should be developed. 20.6% of the respondents replied
that they always had their children wash their hands before meals, which was markedly lower
than that of the children from the Gyeongsan area (43.3%) [4] and that of the children from
Nowon-gu (39.9%) [7]. This study further found that 47.8% of the subjects watched TV,
smartphones, or computers for 2 hours or longer every day, which was higher than the rates
in the Jecheon area, which was 35.3% [15], and the Gyeongsan area, which was 23.8% [4].
Repeated guidance on hand washing and limiting the use of electronic devices that are linked
to the lessons at daycare centers and kindergarten should be provided at home.

An examination of the total NQ-P scores and the scores in each dimension sex, age, region,
and weight status showed that the total NQ-P score of the subjects of this study was 59.47,
which was considerably lower than the national-level score of 60.6 [2], 59.6 of the Gyeongsan
area [4], 65.2 of the children in Dongducheon [14], 62.1 of the children in Ganghwado [13],
and the score of 59.9 of the children living in Gwangju [16], and only slightly higher than the
score of children in Jecheon, which was 58.5. The overall average was also at the “mid-low”
level, which would require further monitoring. 23.7% of preschool children were classified

as the high level, the proportion of which was relatively lower than other regions, including
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Daejeon, which was at 30% [8], and the Jecheon area, which was at 24.7% [15]. The findings
of this study suggested that education for preschool children in the Seoul and Gyeonggi-

do region and their parents is pivotal to improve the dietary habits of the children and the
quality of their meals.

The subjects of this study were classified as “mid-low” in all dimensions as they scored 61.62
in the balance dimension, 48.41 in the moderation dimension, and 68.91 in the environment
dimension. This study compared the results with previous studies conducted on the national
level and in Jecheon, Daejeon, and Gwangju that used NQ-P. The scores in the national
survey [2] were 60.49 for balance, 51.49 for moderation, and 71.66 for environment; the
scores of the subjects in Jecheon [15] were, 60.5 for balance, 51.26 for moderation, and 63.78
for environment; the scores of the subjects in Daejeon [8] were 60.5 for balance, 50.2 for
moderation, and 65 for environment; and the scores of the subjects in Gwangju [16] were
61.1 for balance, 56.0 for moderation, and 62.6 for environment. The score of the balance
and environment dimension of this study was relatively higher than the results in the other
regions. However, the score of moderation was relatively lower, which suggests that the
preschool children in Seoul and the Gyeonggi-do area should receive education for improving
their dietary behaviors.

The average scores of the NQ-P showed that there was a significant difference by sex in the
balance dimension and a significant difference by age in the moderation dimension. The
scores in the moderation dimension tended to drop significantly as the children became
older while the scores in the balance and environment dimensions increased by age. This
result showed that while children are exposed to more diverse food and gain better eating
attitudes as they grow, they come to have more encounters with unhealthy food at the same
time. Such results were also found in the research on the children in Daejeon [8] and in
Gwangju [16] where the consumption frequency of processed food and the consumption of
fast foods increased by age, all of which shows how dietary education on the consumption of
processed food and fast foods for preschool children should be programmed to fit the dietary
characteristics by each age group for the children to form healthy dietary habits.

Since the moderation dimension could be determined by the parents’ attitudes towards food
purchase and their preference toward foods such as processed meat and fast foods, education

on choosing and feeding healthy food for children for parents would be necessary. This study
also found a difference between the overweight/obese group and the non-overweight/non-obese
group in the “environment” dimension. Although there was no significant difference in the 2
group's average scores, the score of the obese group was higher. Considering the facts that there
were underweight children included in the non-obese and non-overweight group and that 15%
of the subjects were underweight, and also that 15.2% of the children in the national level study
[2] displayed signs of picky eating, the underweight children seem to have lower BMI as they
tend to be picky eaters who do not focus during mealtime and eat smaller portions than required.
A study on the dietary attitudes of children in Daegu in regards to obesity [43] also showed that
the underweight group's score of the item, “My child does not wander during mealtime,” was
significantly low (P < 0.05). This study further pointed out the dietary issues of underweight
children by finding that the more underweight the child was, there was a more significant drop
in the average of the score on dietary behaviors (P < 0.001). Mealtime guidance and education
programs for improving eating environments should be provided so that the children, who

are at a critical stage for their growth, do not suffer from an imbalance in their nutrition and
undernutrition caused by a loss of appetite, picky eating habits, and hostile eating environments.
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The average score of the parents' health consciousness in this study was 3.89, and there

was no difference according to the characteristics of the subjects. An examination of the
NQ-P scores concerning the health consciousness of the subjects showed that the group
with higher health consciousness had significantly higher total NQ-P scores (61.97, P <

0.05) and in the balance (65.66, P < 0.01) and environment (73.54, P < 0.05) dimensions.

A study conducted on college students in Busan found that the rate of health practices

was significantly higher in students who were more health-conscious [32]. Another study
presented that the intention to use nutritional facts was higher among highly self-conscious
consumer groups [36], which suggests that the highly health-conscious parents would likely
choose healthy food and practice healthy behavior and would have a positive effect on their
child's healthy diet. Taken together, there is a need for educational programs that could
improve the parents' health-consciousness for children to have and continue to have healthy
eating habits. Regarding the balance and environment dimensions, the group of parents
with low health-consciousness should be encouraged to get interested in themes such as
having a balanced meal or establishing healthy eating habits. It would be more effective

to provide the high health-consciousness group with more in-depth nutrition education.

No significant difference was found according to the parents’ health-consciousness in the
moderation dimension. Considering that the total average in the moderation dimension was
lower than that from a study on other areas, there is an urgent need for education programs
for preschool children who experience a variety of food to eat less processed meat, processed
beverages, and fast foods.

In conclusion, the total score of the dietary behaviors of preschool children in Seoul and the
Gyeonggi-do was low compared to the national-level survey and was placed at the mid-low
level, thus requiring constant monitoring. This study also found a significant difference

in the score of the eating behavior of preschool children depending on the parents' health
consciousness. While previous studies on the factors that affect the eating behaviors of
preschool children focused on the demographic factors, this study newly presented that the
parents' beliefs that underlie their actions, that is, their health consciousness could also be
one of the factors. This study identified distinctive dietary attitudes of the subjects that were
not found in the previous studies conducted in other regions. The findings of this study also
implied that the dietary habits and the quality of meals of preschool children could be at risk,
which would require in-depth research not only on the diet of obese children but also on the
diet of underweight children. As this study was regionally limited to Seoul and the Gyeonggi-
do area, it would be difficult to generalize the findings. There was also the possibility that
the parents may have underestimated or overestimated their children's eating habits in
responding to the questionnaire. Since the degree of obesity was measured based on the safe-
contained values entered by the parents or the caregivers, the possibility of misclassification
cannot be excluded. Therefore, prospective studies are needed, and we suggest that future
research that uses NQ-P to consecutively assess the dietary behaviors of preschool children
on the national level would be able to provide the changes in the dietary behaviors of
preschool children and serve as meaningful data for future policies on improving nutrition
and health.

It would also be helpful for children to form healthy habits and positive nutritional status

by examining the various factors related to the dietary behavior and growth of children and
parents in the future. As well, further research on the variables of the parents' beliefs of
eating behavior and healthy behavior and their effects on preschool children would be useful
in developing effective educational programs on healthy dietary habits.

https://doi.org/10.4162/nrp.2021.15.2.248 262



Evaluation of dietary behaviors on preschool children

Nutrition
[ ) Research and
Practice

https://e-nrp.org

REFERENCES

1. Seo SJ, Shin HS. A study on eating behavior, developmental outcomes of young children, and nutritional
attitude and knowledge levels of mothers. ] East Asian Soc Diet Life 2009;19:839-45.

2. Lee]S, Kang MH, Kwak TK, Chung HR, Kwon S, Kim HY, Hwang JY, Choi YS. Development of nutrition
quotient for Korean preschoolers (NQ-P): item selection and validation of factor structure. ] Nutr Health
2016;49:378-94.

CROSSREF

3. Kim EK, Song B, Ju SY. Dietary status of young children in Korea based on the data of 2013-2015 Korea
National Health and Nutrition Examination Survey. ] Nutr Health 2018;51:330-9.

CROSSREF

4. Sim HM, Han Y, Lee KA. Analysis of the types of eating behavior affecting the nutrition of preschool
children: using the dietary behavior test (DBT) and the nutrition quotient (NQ). J Nutr Health
2019;52:604-17.

CROSSREF

5. Ministry of Health and Welfare and Centers for Disease Control and Prevention. Korea health statistics
2018: Korean National Health and Nutrition Examination Survey (KNHSNES VII-3) [Internet]. Cheongju:
Korea Centers for Disease Control and Prevention; 2018 [cited 2020 April 30]. Available from: https://
knhanes.cdc.go.kr/knhanes.

6. Choi MJ, Yoon J. The effect of eating habits and nutrient intake on the physical growth indices in
preschool children. Korean ] Community Nutr 2003;8:3-14.

7. KimJH, Jung YH. Evaluation of food behavior and nutritional status of preschool children in Nowon-gu of
Seoul by using nutrition quotient (NQ). Korean ] Community Nutr 2014;19:111.

CROSSREF

8. Lee HJ, KimJH, Song S. Assessment of dietary behaviors among preschoolers in Daejeon: using nutrition
quotient for preschoolers (NQ-P). J Nutr Health 2019;52:194-205.
CROSSREF

9. Randall Simpson J, Gumbley J, Whyte K, Lac J, Morra C, Rysdale L, Turfryer M, McGibbon K, Beyers J,
Keller H. Development, reliability, and validity testing of Toddler NutriSTEP: a nutrition risk screening
questionnaire for children 18-35 months of age. Appl Physiol Nutr Metab 2015;40:877-86.

PUBMED | CROSSREF

10. Randall Simpson JA, Keller HH, Rysdale LA, Beyers JE. Nutrition screening tool for every preschooler
(NutriSTEP): validation and test-retest reliability of a parent-administered questionnaire assessing
nutrition risk of preschoolers. Eur J Clin Nutr 2008;62:770-80.
PUBMED | CROSSREF

11. Manios Y, Kourlaba G, Grammatikaki E, Androutsos O, Moschonis G, Roma-Giannikou E. Development
of a diet-lifestyle quality index for young children and its relation to obesity: the preschoolers diet-
lifestyle index. Public Health Nutr 2010;13:2000-9.
PUBMED | CROSSREF

12. Jung YH, Kim JH. Evaluation of nutrition quotient and related factors in preschool children. Korean J
Community Nutr 2016;21:111.
CROSSREF

13. Kim EM. Evaluation of dietary behavior of infants and toddlers in Ganghwa county by using nutrition
quotient (NQ). J East Asian Soc Diet Life 2017;27:17-28.
CROSSREF

14. KimJM, Song HJ, Ahn Y]J. Relationships between obesity and dietary habits of preschool children
and their parents in Dongducheon based on the nutrition quotient (NQ). Korean ] Community Nutr
2018;23:216-25.
CROSSREF

15. Min SH. Evaluation of dietary behavior among preschooler in Jecheon area using nutrition quotient for
preschoolers. Korean J Food Cookery Sci 2018;34:413-23.
CROSSREF

16. Yang E. Dietary behaviors of preschool children and food allergy prevalence of preschool childcare
facilities in Gwangsan-gu, Gwangju metropolitan city. ] Korean Soc Food Cult 2020;35:97-106.

17.  Parraga IM. Determinants of food consumption. ] Am Diet Assoc 1990;90:661-3.
PUBMED

18. Wright DE, Radcliffe JD. Parents' perceptions of influences on food behavior development of children
attending day care facilities. ] Nutr Educ 1992;24:198-201.
CROSSREF

https://doi.org/10.4162/nrp.2021.15.2.248 263


https://doi.org/10.4163/jnh.2016.49.5.378
https://doi.org/10.4163/jnh.2018.51.4.330
https://doi.org/10.4163/jnh.2019.52.6.604
https://doi.org/10.5720/kjcn.2014.19.1.1
https://doi.org/10.4163/jnh.2019.52.2.194
http://www.ncbi.nlm.nih.gov/pubmed/26300014
https://doi.org/10.1139/apnm-2015-0048
http://www.ncbi.nlm.nih.gov/pubmed/17554250
https://doi.org/10.1038/sj.ejcn.1602780
http://www.ncbi.nlm.nih.gov/pubmed/20409357
https://doi.org/10.1017/S1368980010000698
https://doi.org/10.5720/kjcn.2016.21.1.1
https://doi.org/10.17495/easdl.2017.2.27.1.17
https://doi.org/10.5720/kjcn.2018.23.3.216
https://doi.org/10.9724/kfcs.2018.34.4.413
http://www.ncbi.nlm.nih.gov/pubmed/2335679
https://doi.org/10.1016/S0022-3182(12)81156-3

Evaluation of dietary behaviors on preschool children

Nutrition
[ ] Research and
Practice

https://e-nrp.org

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

Johnson SL, Birch LL. Parents' and children's adiposity and eating style. Pediatrics 1994;94:653-61.
PUBMED

Zuercher JL, Wagstaft DA, Kranz S. Associations of food group and nutrient intake, diet quality, and meal
sizes between adults and children in the same household: a cross-sectional analysis of U.S. households.
Nutr J 2011;10:131-42.

PUBMED | CROSSREF

Wroten KC, O’Neil CE, StuffJE, Liu Y, Nicklas TA. Resemblance of dietary intakes of snacks, sweets, fruit,
and vegetables among mother-child dyads from low income families. Appetite 2012;59:316-23.

PUBMED | CROSSREF

Song HH. The effects of mothers' eating habits and nutritional knowledge on their children's eating
habits and obesity. Asian J Child Welf Dev 2013;11:67-86.

Morrison H, Power TG, Nicklas T, Hughes SO. Exploring the effects of maternal eating patterns on
maternal feeding and child eating. Appetite 2013;63:77-83.

PUBMED | CROSSREF

Larsen JK, Hermans RC, Sleddens EF, Engels RC, Fisher JO, Kremers SP. How parental dietary behavior
and food parenting practices affect children's dietary behavior. Interacting sources of influence? Appetite
2015;89:246-57.

PUBMED | CROSSREF

Kim YS, Lee HM, Kim JH. Sodium-related eating behaviors of parents and its relationship to eating
behaviors of their preschool children. Korean ] Community Nutr 2015;20:11-20.

CROSSREF

Kim SH, Park GS. Survey on actual situation and importance of use of snacks according to young children
mother's nutrition knowledge. J East Asian Soc Diet Life 2016;26:141-51.
CROSSREF

Kasparian M, Mann G, Serrano EL, Farris AR. Parenting practices toward food and children's behavior:
eating away from home versus at home. Appetite 2017;114:194-9.
PUBMED | CROSSREF

Cha W, Park SH, Jung SJ, Chang KJ. Effects of dietary habits and feeding practices of their parents on
dietary habits and food preference of children in Incheon. Foodserv Ind J 2019;15:31-43.

Jung HY, Ahn JH. The effects of mother's eating attitude and children's self-regulation on children's
eating behavior. J Parent Educ 2019;11:73-88.

Woo T, Lee KH. Exploring parenting variables associated with sweetness preferences and sweets intake of
children. Nutr Res Pract 2019;13:169-77.
PUBMED | CROSSREF

Lee JE, Rho JO. Study on the snack meal management for infants and toddlers and the demand for snack
products according to the sustainable dietary style of mothers in Jeonbuk area. ] Nutr Health 2020;53:39-53.
CROSSREF

Lee KA. A comparison of eating and general health practices to the degree of health consciousness in
Pusan college students. ] Korean Soc Food Sci Nutr 1999;28:732-46.

Yoo JN, Jeong HS. Consumer awareness of nutrition labelling in restaurants according to level of health
consciousness. Korean ] Food Nutr 2011;24:282-90.
CROSSREF

KimJS. Nutrition labels and the snack purchasing behavior [master's thesis]. Seoul: Kookmin University; 2015.

Ham S, JeongJY, Kim YS. Relationships among customer attitudes, behavioral intention and health-
consciousness toward menu labeling in restaurants. ] Tourism Leis Res 2016;28:365-84.

Bazzani C, Capitello R, Ricci EC, Scarpa R, Begalli D. Nutritional knowledge and health consciousness:
do they affect consumer wine choices? Evidence from a survey in Italy. Nutrients 2019;12:84-103.
PUBMED | CROSSREF

Sameroff AJ, Feil LA. Parental concepts of development. In: Sigel IE, editor. Parental Belief Systems: the
Psychological Consequences for Children. Hillsdale (NJ): Lawrence Erlbaum Associates; 1985. p.83-105.
Statistics Korea. Population census 2016 [Internet]. Daejeon: Statistics Korea; 2016 [cited 2018 March
1]. Available from: http://kosis.kr/statisticsList/statisticsListindex.do?menuld= M_01_01&vwcd=MT_
ZTITLE&parmTabId.

Korea Centers for Disease Control and Prevention. 2017 Korean National Growth Charts for Children and
Adolescents. Cheongju: Korea Centers for Disease Control and Prevention; 2017.

Hong H. 12th Annual international public relations research conference: scale development for
measuring health consciousness: re-conceptualization [Internet]. Coral Gables (FL): Holiday Inn
University of Miami; 2009 [cited 2018 March]. Available from: https://www.instituteforpr.org/wp-
content/uploads/IPRRC_12_Proceedings.pdf#page=212.

https://doi.org/10.4162/nrp.2021.15.2.248 264


http://www.ncbi.nlm.nih.gov/pubmed/7936891
http://www.ncbi.nlm.nih.gov/pubmed/22123043
https://doi.org/10.1186/1475-2891-10-131
http://www.ncbi.nlm.nih.gov/pubmed/22634195
https://doi.org/10.1016/j.appet.2012.05.014
http://www.ncbi.nlm.nih.gov/pubmed/23291285
https://doi.org/10.1016/j.appet.2012.12.017
http://www.ncbi.nlm.nih.gov/pubmed/25681294
https://doi.org/10.1016/j.appet.2015.02.012
https://doi.org/10.5720/kjcn.2015.20.1.11
https://doi.org/10.17495/easdl.2016.4.26.2.141
http://www.ncbi.nlm.nih.gov/pubmed/28366769
https://doi.org/10.1016/j.appet.2017.03.045
http://www.ncbi.nlm.nih.gov/pubmed/30984361
https://doi.org/10.4162/nrp.2019.13.2.169
https://doi.org/10.4163/jnh.2020.53.1.39
https://doi.org/10.9799/ksfan.2011.24.3.282
http://www.ncbi.nlm.nih.gov/pubmed/31892198
https://doi.org/10.3390/nu12010084

Nutrition
@ B Researchand
. N . . Practice
Evaluation of dietary behaviors on preschool children

41. Kim HA. Influences of the parents's food habits and health beliefs on child obesity [master's thesis].
Seoul: Seoul national university; 2000.

42. Lee G, Kim YH. A comparison of fast foods and soft drink consumption among Korean adolescents by
geographical regions. ] Korean Soc Sch Health 2008;21:47-60.

43. Seo], Lee I, Choi B. Study of food intakes and eating patterns among preschool children in Daegu area-
assessment of dietary pattern and dietary diversity. Korean ] Community Nutr 2009;14:521-30.

https://e-nrp.org https://doi.org/10.4162/nrp.2021.15.2.248 265



	Evaluation of dietary behaviors of preschool children in Seoul and Gyeonggi-do associated with the level of parents' health consciousness: using nutrition quotient for preschoolers (NQ-P)
	INTRODUCTION
	SUBJECTS AND METHODS
	Measurements
	Statistical analysis

	RESULTS
	Comparison of checklist items for balance dimension
	Comparison of checklist items for moderation dimension
	Comparison of checklist items for environment dimension
	NQ-P grade
	NQ-P scores of children according to the level of parents' health consciousness

	DISCUSSION
	REFERENCES


