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INTRODUCTION

Preference for sweet tastes is a biologically determined

behavioral predisposition.1 Many children prefer sugary

foods and sweetened drinks over healthier foods such as

vegetables and whole grains. Sweetness delivers energy

while enhancing physical and psychological satisfaction,

and children prioritize sweetness over other factors when

choosing food.2 Sweetness preference has contributed

greatly to increased consumption of refined sugar and

sweet food in technologically advanced modern societies.

Consequently, children’s sugar intake has increased to

unprecedented levels.3 Although the World Health

Organization (WHO) has called on countries to reduce

sugar intake (to less than 10% of daily calorie intake),

Korean children’s sugar intake via processed food

exceeded WHO recommendations in 2013. The Ministry

of Food and Drug Safety reported that 10.6-11.0% of the

calorie intake of Korean children and youth consists of

sugar from processed food.4

Excessive mono- and disaccharide intake increases the

incidence of cavities, obesity, and metabolic syndrome.5,6

Moreover, children who consume sweet food excessively

tend to eat other unhealthy food such as instant noodles,

bread, and ice cream.7 A previous study showed that adults

who ate mainly vegetables, fruit, beans, and dairy products

were less prone to developing metabolic syndrome in later

years relative to those who consumed mainly soft drinks,

meat, and noodles.8 Some researchers have suggested that

further studies should be conducted to examine eating

habits linked to sweetness preference throughout life,

psychological factors related to children’s sweet food
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consumption, and biological characteristics associated with

sweetness preference.2 Therefore, to modify sweetness

preference, which plays the most important role in food

choice, and change diet patterns of overconsumption of

sweets and habitual choice of sweet food, exploration of

motivational factors influencing sweetness preference is

essential.9

In terms of examining the behavioral aspects of sweet

food consumption, the theory of planned behavior (TPB) is

one of the most studied and valuable theories for explaining

health-related behavior.10 According to the TPB, behavior

is determined by behavioral intention (BI).11 As proposed

in the TPB, BI to control sweetness preference or sweet

food intake is significantly influenced by culture-specific

norms, beliefs, and attitudes.1 Culture is one of the most

influential factors in food choice; therefore, various cross-

cultural studies have examined factors that play a

predominant role in dietary habit improvement and health

promotion in different countries.12-15 Rozin et al.12 addressed

international differences in food selection criteria, and

Lanfer et al.16 noted that children’s taste preferences

depended strongly on residence. Those results clearly

identified the determinants that should be considered when

developing nutritional interventions related to food choice

and eating patterns by comparing differences among

countries.

Sweetness preference has been commonly observed in all

humans regardless of ethnicity or gender, and therefore

cross-cultural comparison might elucidate the relationships

between the variables influencing BI regarding sweetness

preference and sweet food intake. To examine similarities

and differences between the motivational factors influencing

children’s sweetness preference, we compared Korean and

Japanese children in a limited area in each country.

Comparing differences in motivational factors between

countries could allow identification of the predominant

factors for each country, whereas the comparison of

similarities could illustrate common factors that play a role

in both countries.17 We selected Japan for comparison for 2

reasons: Japan has the longest life expectancy of all

Organization for Economic Co-operation and Development

countries,18 and Japanese children’s average sugar intake is

within the WHO’s recommended range.19,20

Considering the alarming increase in the consumption of

processed food containing added sugar, this study focused

on processed sweet food and considered the findings of a

previous study.21 

As mentioned above, the current study aimed to compare

sweetness preference and TPB variables between Korean

and Japanese children. The results will provide meaningful

variables that could be targeted in nutrition education

interventions designed to overcome innate barriers and

reduce sweetness preference and sweet food intake in

Korean and Japanese children.

METHODS

Study design
This study was designed to compare motivational factors

affecting sweetness preference, selected with reference to

the TPB, in Korean and Japanese children. The survey

variables were selected from those suggested in previous

studies10,11,21 and expert advice, and defined following

implementation of a preliminary test involving 20 Korean

children. We did not consider the socioeconomic status of

participants from either country. The study received ethical

approval from the relevant committee at the Kagawa

Nutrition University, Japan (No. 277).

Participants
Participants were recruited using a letter that was sent

home via their schools. The participants were 166 children

(95 Korean, 71 Japanese) from the second and third grades

of elementary school (mean age: approximately 8.4 ± 0.6

years) and recruited from one urban school in each country.

While there was no significant difference in average age

between the groups, the grade groups differed because of

the different school entry ages in Korean and Japanese

elementary schools (p < 0.05). No difference was observed

in Rohrer index values ([kg/(cm)3] × 107; low: < 110, normal:

110~140, high: > 140) between the groups. 

The children’s guardians also participated in a survey and

signed written informed consent. Most respondents were

mothers, and there were no significant differences between

any variables such as education level, feeding practice and

preparing family meal in comparing the groups. 

Measures
The survey was conducted between November 2013 and

February 2014. A trained research assistant provided all

children with personal guidance regarding completion of the

sweetness preference test and survey questionnaire at school.
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Guardians completed the self-administered questionnaire

at home.

The questionnaire and survey manual for the research

assistants were written in English, translated into Korean

and Japanese by fluent bilingual individuals, and back

translated into English to verify the original translation’s

accuracy. 

Sweetness preference test
Testing was performed in each school. Banana milk was

used for the sweetness preference test. On the morning of

testing, the experimenter prepared the banana-flavored

milk using whole milk (4% fat), natural banana powder

(100%), and refined sugar. Sugar and natural banana

powder concentrations were calculated by comparing fresh

banana juice and processed banana milk. The banana milk

was prepared with 5 different sugar concentrations: 1.7%,

3.5%, 7%, 14%, and 28% weight-to-milk volume. The

banana powder concentration (1% weight-to-milk volume)

was applied to all samples equally. Each sugar concentration

was prepared with reference to previous studies.21,22

Preference for banana milk with varying sugar concentrations

was assessed using a modified paired-comparison test

based on previous studies.13,21

Two samples with sugar concentrations of 3.5% and 14%

were presented to each participant. They were asked to hold

the solution in their mouths for 3 seconds and swallow it (if

they did not wish to swallow it, they were permitted to spit

it out). The children then identified their favorite solution.

Children were also asked to indicate how they would feel if

they were to drink the beverage every day, and rate the

sweetness of the solution. If children chose the 3.5% sugar

concentration in the first step, we presented them with

samples with 1.7%, 3.5%, and 7% concentrations and

asked them to choose their favorite. In the final step, children

were instructed to rate their feelings and perceptions

regarding the sweetness of the sample with the 28% sugar

concentration. If children chose the 14% sample in the first

step, they were presented with samples with 7%, 14%, and

28% concentrations, and the 1.7% sample was presented in

the final step; the children then rated their feelings and

perceptions regarding the sweetness of the sample.

Each sample consisted of approximately 10 ml of banana

milk, which was presented in increasing concentration

order for each test. Considering the ages of the participants,

the study used emoticons and visual analog scales to record

their feelings and sweetness ratings.

Questionnaire for children
Following the sweetness preference test, a trained

research staff member administered a survey questionnaire

consisting of 2 categories assessing 1) sweet food con-

sumption frequency (number of times consumed per week),

and 2) factors influencing sweetness preference (selected

with reference to the TPB). Sweet food consumption

frequency was used to indicate sweetness preference. The

correlations between sweetness preference and the factors

covered in the second part of the questionnaire were then

examined.

The 12 food items mentioned in the frequency

questionnaire consisted of processed sweet food items that

were eaten frequently by children in both countries. These

Table 1. General characteristics of children and guardian

 Subjects Variables
Japan

(n = 71)

Korea

(n = 95)

χ
2
 value

(t-value)

Children

Age (y) 8.4 ± 0.71) 8.4 ± 0.5 (0.445)

Gender 

0.025Boys 32 (45)2) 44 (46)

Girls 39 (55) 51 (54)

Grade

4.725*2nd 29 (41) 55 (58)

3rd 42 (59) 40 (42)

Rohrer index3)

0.715
Low 8 (11) 8 (8)

Normal 51 (72) 67 (71)

High 12 (17) 20 (21)

Guardians

Respondent

3.572
Mother 68 (96) 83 (87)

Father 3 (4) 11 (12)

Grandparents 0 (0.0) 1 (1.0)

Education level

0.196
≤ High school 28 (40) 36 (38)

College 42 (59) 57 (60)

Graduate school 1 (1) 2 (2)

Feeding practice

3.377
Breastfeeding 26 (37) 25 (26)

Formula feeding 8 (11) 19 (20)

Combination feeding 37 (52) 51 (54)

Preparing family meal

2.872
Always 65 (92) 87 (92)

Sometimes 6 (8) 5 (5)

Never 0 (0.0) 3 (3)

1) Mean ± SD 2) n (%) 3) Rohrer index: [{kg/(cm)3} × 107] low:

< 110, normal: 110~140, high: > 140
*p < 0.05 by Chi-square test
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items were selected based on previous studies.7,23,24 Sweet

food consumption frequency was calculated by converting

the children’s responses to the question into average times

per day. Frequency was assessed without attempting to

quantify portion size. The scale responses were as follows:

“Never, or less than once per week = 0 times/day”, “1~2

times per week = 0.21 times/day”, “3~4 times per week =

0.5 times/day”, “5~6 times per week = 0.78 times/day”,

“once per day = 1 time/day”, and “2~3 times per day = 2.5

times/day”.

The TPB questionnaire component examined affective

and cognitive attitudes, normative beliefs, motivation to

comply, perceived behavioral control (PBC), and BI.

Affective and cognitive attitudes were assessed using 2

(Cronbach’s α: 0.751) and 4 (Cronbach’s α: 0.67) items

modified from previous studies,1,23 and responses were

provided using a 5-point scale ranging from 1 (strongly

disagree) to 5 (strongly agree). 

Items assessing normative belief, motivation to comply,

PBC, and BI were modified from a previous study.25 To

measure normative belief and motivation to comply, we

focused on parents as the most important people in the

children’s lives. Responses to the items concerning normative

belief, motivation to comply, and PBC were provided using

a 5-point scale ranging from 1 (not at all) to 5 (almost

totally). Responses to the item measuring BI was measured

using a 5-point scale ranging from 1 (strongly disagree) to 5

(strongly agree). 

Questionnaire for guardians
The guardians’ questionnaire consisted of variables

based on the children’s questionnaire. Affective attitudes

reflected guardians’ perceptions of their children’s sweetness

preference were measured using 2 items (Cronbach’s α:

0.72). Cognitive attitudes reflecting guardians’ awareness

of the negative effects of sweets on their children were

assessed using 5 items (Cronbach’s α: 0.77), which were

similar to those used for children.

Items measuring parenting practice, sweet foods

accessibility at home (accessibility), and reward were

modified from those used in previous studies.21,26 Parenting

practice was assessed in terms of permissiveness with

respect to children’s sweet food consumption, using 3 items

(Cronbach’s α: 0.54). Accessibility pertained to the extent

of children’s access to snacks or sweets and was examined

via 2 questions (Cronbach’s α: 0.84). Reward was measured

using 3 items pertaining to the extent to which sweets were

used as rewards for children (Cronbach’s α: 0.70). Responses

to all items were assessed using a 5-point scale. Higher

scores for affective attitude, accessibility, and reward

indicated greater positivity for sweetness and sweets, while

higher scores in cognitive attitude indicated a more negative

attitude. Higher parenting practice scores represented

greater parental strictness.

Data analysis
All data were analyzed using SPSS 19.0 (IBM

Corporation), and the significance level was set at p < 0.05.

The questionnaires were tested for internal consistency and

factorial validity (by calculating factor loadings). General

items and sweetness preference were expressed in

percentages, and the differences between groups were

examined using chi-square tests. Data regarding feelings,

sweetness, sweet food consumption frequency, and TPB-

based variables were expressed as means and standard

deviations. A t-test was performed to examine between

group differences. The differences of feelings and sweetness

among taste samples were compared using repeated measure

ANOVA. Pearson’s correlation analysis was performed to

examine the relationships between TPB-based variables,

sweetness preference, and sweet food consumption in each

group. Stepwise multiple regression analysis was also

conducted to reveal the motivational role of TPB-based

variables on behavioral intention and sweetness preference.

RESULTS

Sweetness preference test
The banana milk with the highest sugar concentration

was preferred by children from both countries, with no

significant difference between groups (Table 2). Feelings

tended to be more positive as sweetness increased, and

scores representing feelings regarding the drink with the

lowest sugar concentration differed significantly between

the groups (p < 0.05). Perceived sweetness increased in

response to the increase in sugar concentration, and

perceived sweetness for drinks with sugar concentrations

of 1.7% and 3.5% showed significant between-group

differences (p < 0.001). Korean children tended to have

more negative feelings and perceived lower sweetness for

the solution with the lowest sugar concentration than

Japanese children.
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Sweets consumption frequency
Overall sweets consumption frequency differed signifi-

cantly between the groups (Table 3), with significantly

greater frequency observed in Japanese children (p < 0.05).

Specifically, Japanese children consumed carbonated drinks

(p < 0.01), cocoa drinks (p < 0.01), and candy (p < 0.05)

significantly more often relative to Korean children, but

there were no significant differences among other sub

items.

Comparison of children’s questionnaire responses

between Korean and Japan
Table 4 shows the comparisons between Korean and

Japanese children’s responses to each variable. Japanese

children’s scores for affective attitude and motivation to

comply were significantly higher relative to those observed

in Korean children (p < 0 .001 and p < 0 .05, respectively),

whereas scores for cognitive attitude, normative beliefs,

PBC, and BI did not differ significantly between the groups.

However, there were significant differences between the

groups (p < 0.01) in the cognitive variable sub items. The

more negative sub items in Japanese children were “I will

grow fat after eating too many sweet foods” (p < 0.01) and

“If I eat too many sweet foods, I will get cavities” (p <

0.01), while the Korean children scored higher on “Sweet

foods are usually unhealthy for me” (p < 0.01). 

Comparison of guardians’ questionnaire responses

between Korea and Japan
All variables differed significantly between the groups

(Table 5). Japanese guardians’ scores for affective attitude

(p < 0.01), accessibility (p < 0.001), and reward (p < 0.001)

were significantly higher relative to those of Korean

guardians, whereas Korean guardians’ scores for cognitive

attitude (p < 0.001) and parenting practice (p < 0.001) were

significantly higher relative to those of Japanese guardians. 

Specifically, one of the 2 sub items for affective attitude

was significantly different; specifically, Japanese guardians

scored higher on “When my kids eat sweets, they feel

good” (p < 0.001). In the cognitive variable sub items,

Korean guardians scored higher on “Eating too many sweet

foods is bad for children” (p < 0.001), “Sweet foods are

usually unhealthy for children” (p < 0.001), “Children will

get cavities after eating too many sweet foods” (p < 0.001),

and “Children will become hyperactive from eating too

many sweets” (p < 0.001). Regarding parenting practice,

Korean guardians more strongly agreed that “I teach my

child to like sweets less” (p < 0.001), “I limit my child’s

Table 2. Comparison of sweetness preference, feeling and sweet-

ness degree between Korean and Japanese children

Variables Samples
Japan

(n = 71)

Korea

(n = 95)

t-value

(χ2 value)

Sweetness 

preference

1)11) 12 (17)2) 9 (9)

(0.634)

2 6 (9) 10 (11)

3 13 (18) 19 (20)

4 5 (7) 10 (11)

5 35 (49) 47 (49)

Feeling

1 3.1 ± 1.13) 2.6 ± 1.2 2.511*

2 3.3 ± 1.0 3.2 ± 0.9 0.972

3 3.4 ± 1.2 3.3 ± 1.0 0.595

4 3.5 ± 1.3 3.6 ± 1.2 0.500

5 3.7 ± 1.3 3.6 ± 1.3 0.331

p-value4) 0.007 < 0.001

Degree of 

sweetness

1 4.6 ± 2.05) 3.2 ± 2.1 4.398***

2 5.8 ± 1.7 4.4 ± 1.8 4.885***

3 6.9 ± 1.8 6.4 ± 2.3 1.478

4 7.5 ± 1.9 7.6 ± 1.9 0.480

5 8.2 ± 2.1 8.3 ± 2.0 0.446

p-value < 0.001 < 0.001

1) ‘1’ means the lowest sweetness among samples, ‘5’ means the

highest sweetness among samples (sugar concentrations: 1 = 1.7

g/100 ml, 2 = 3.5 g/100 ml, 3 = 7 g/100 ml, 4 = 14 g/100 ml, 5 = 28 g/

100 ml). 2) N (%) 3) Mean ± SD, Means value are based on 5

point scale (1 = very bad, 2 = bad, 3 = neither bad nor good, 4 =

good, 5 = very good). 4) Calculated by repeated measure

ANOVA. 5) Mean ± SD, Means value are based on 10 point

scale (1 = not at all sweet, 10 = very sweet).
*p < 0.05, ***p < 0.001 by t-test

Table 3. Comparison of sweets consumption frequency between

Korean and Japanese children

Items
Japan

(n = 71)

Korea

(n = 95)
t-value

Ice cream 1)0.3 ± 0.31) 0.2 ± 0.3 1.078

Carbonate drinks 0.4 ± 0.6 0.1 ± 0.3 2.800**

Flavor milk 0.2 ± 0.5 0.2 ± 0.4 0.003

Chocolate 0.2 ± 0.3 0.2 ± 0.4 1.067

Cocoa drinks 0.3 ± 0.5 0.1 ± 0.2 2.957**

Candy 0.4 ± 0.5 0.2 ± 0.4 2.505*

Pudding 0.2 ± 0.4 0.1 ± 0.3 1.449

Jelly 0.2 ± 0.3 0.1 ± 0.3 0.799

Gum 0.2 ± 0.4 0.3 ± 0.4 0.916

Sweet cookies 0.4 ± 0.5 0.3 ± 0.4 0.580

Sweet bread 0.3 ± 0.4 0.2 ± 0.3 0.602

Juice 0.3 ± 0.4 0.3 ± 0.5 0.214

Total 3.2 ± 2.6 2.4 ± 2.3 2.190*

1) Mean ± SD: times/a day
*p < 0.05, **p < 0.01 by t-test
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Table 4. Comparison of the theory of planned behavior components between Korean and Japanese children

Variables
Japan

(n = 71)

Korea

(n = 95)
t-value

Affective attitude

When I eat sweets, I feel good. 3.6 ± 1.31) 3.1 ± 1.2 2.722**

Eating sweets is one of my favorite things. 3.1 ± 1.22 2.6 ± 1.1 2.841**

Total 3.4 ± 1.0 2.8 ± 1.0 3.278***

Cognitive attitude

Eating too many sweet foods is bad for me. 3.6 ± 1.1 3.9 ± 1.1 1.405

Sweet foods are usually unhealthy for me. 3.5 ± 1.2 4.0 ± 1.0 2.647**

I will grow fat after eating too many sweet foods. 4.3 ± 1.0 3.8 ± 1.2 2.944**

If I eat too many sweet foods, I will get cavities. 4.8 ± 0.6 4.4 ± 0.9 2.857**

Total 4.0 ± 0.6 4.0 ± 0.8 0.370

Normative beliefs

Parents think that I shouldn't eat sweets before a meal. 3.6 ± 1.2 3.9 ± 1.0 1.676

Motivation to comply

I comply with parent’s thinking for eating sweets. 4.4 ± 0.8 4.1 ± 0.9 2.194*

Perceived behavior control

If my favorite sweets are unhealthy food, I could avoid eating them. 3.7 ± 1.0 3.8 ± 1.0 0.623

Behavioral Intention

I am always thinking of eating sweet food less. 3.9 ± 1.1 4.0 ± 0.9 0.182

1) Mean ± SD, Means value are based on 5 point scale (1 = strongly disagree, 2 = disagree, 3 = neither disagree nor agree, 4 = agree, 5 =

strongly agree).
*p < 0.05, **p < 0.01, ***p < 0.001 by t-test

Table 5. Comparison of guardian’s variables between Korean and Japanese

Variables
Japan

(n = 71)

Korea

(n = 95)
t-value

Affective attitude

Eating sweets is one of my kid’s favorite things. 3.1 ± 1.11) 2.9 ± 0.9 1.044

When my kids eat sweets, they feel good. 3.6 ± 0.8 2.9 ± 0.9 5.376***

Total 3.4 ± 0.9 2.9 ± 0.8 3.451**

Cognitive attitude

Eating too many sweet foods is bad for children. 2.4 ± 0.9 4.1 ± 0.7 13.832***

Sweet foods are usually unhealthy for children. 2.3 ± 0.8 3.6 ± 0.8 10.370***

Children will grow fat after eating too many sweet foods. 3.7 ± 0.7 3.8 ± 0.9 1.134

Children will get cavities after eating too many sweet foods. 3.7 ± 0.9 4.3 ± 0.7 4.587***

Children will become hyperactive from eating too many sweets. 3.7 ± 0.8 3.8 ± 0.9 6.696***

Total 2.9 ± 0.5 3.9 ± 0.9 10.834***

Parenting practice

I teach child to like sweets less. 2.3 ± 0.9 3.8 ± 0.7 12.281***

I limit my child’s consumption of sweets. 2.9 ± 1.0 3.5 ± 0.8 4.667***

I allow my child to eat sweets whenever he or she wants.2) 3.4 ± 0.9 3.0 ± 0.7 3.014**

Total 2.6 ± 0.6 3.4 ± 0.5 9.782***

Sweet foods accessibility at home

I keep a lot of snack food in my house. 3.7 ± 1.0 2.8 ± 0.8 5.883***

I keep a lot of sweets in my house. 3.4 ± 0.7 2.4 ± 0.8 7.476***

Total 3.5 ± 0.9 2.6 ± 0.7 7.238***

Reward

Have you ever offered sweets to your child as a reward. 3.4 ± 1.3 2.4 ± 0.9 6.090***

Have you ever withheld sweets from your child in response to bad behavior. 2.1 ± 1.2 1.9 ± 0.9 1.184

Have you ever offered your child their favorite foods in exchange for good behavior. 3.3 ± 1.2 2.8 ± 1.0 3.020**

Total 2.9 ± 0.9 2.3 ± 0.8 4.389***

1) Mean ± SD, Means value are based on 5 point scale (1 = strongly disagree, 2 = disagree, 3 = neither disagree nor agree, 4 = agree, 5 =

strongly agree). 2) The score of this item was reversed.
*p < 0.05, **p < 0.01, ***p < 0 .001 by t-test
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consumption of sweets” (p < 0.001); on the other hand,

Japanese guardians scored higher on “I allow my child to

eat sweets whenever he or she wants” (p < 0.01). 

All sweet foods accessibility sub items were significantly

different between the groups. Japanese guardians more

strongly agreed that “I keep a lot of snack food in my

house” (p < 0.001), and “I keep a lot of sweets in my house”

(p < 0.001).

Two out of 3 reward sub items were significantly different

between the groups. Japanese guardians scored higher on

“Have you ever offered sweets to your child as a reward” (p

< 0.001), and “Have you ever offered your child their favorite

foods in exchange for good behavior” (p < 0.01).

Sweetness preference and motivational factors
The results in Fig. 1 show the correlations between

motivational factors and sweetness preference. In Japanese

children, BI was positively correlated with cognitive

attitude (r = 0.353, p < 0.01), motivation to comply (r =

0.267, p < 0 .05), and PBC (r = 0.283, p < 0 .05), and

negatively correlated with affective attitude (r = -0.248, p <

0.05) and sweetness preference (r = -0.309, p < 0.01).

Parenting practice was also positively correlated with BI (r

= 0.253, p < 0 .05). In Korean children, BI was positively

correlated with cognitive attitude (r = 0.250, p < 0.05) and

PBC (r = 0.407, p < 0.01), and negatively correlated with

affective attitude (r = -0.435, p < 0.01). Sweetness preference

was positively correlated with sweet food consumption

frequency (r = 0.208, p < 0.05).

Tables 6 and 7 show the results of stepwise multiple

regression analysis, which examined the moderating role of

motivational factors on BI and sweetness preference. In

predicting behavioral intention of Japanese children, PBC,

motivation to comply, and parenting practice were included,

which explained 27.1% of the variance (p < 0.001). In

predicting sweetness preference, BI showed a significant

effect, which explained 6.1% of the variance (p < 0.05).

In Korean children, PBC, affective attitude, and parenting

Fig. 1. Pearson correlation coefficient among variables in each group. 1) BI represents behavioral intention. 2) Sweetness preference

means the result for tasting banana milk. 3) PBC represents perceived behavioral control. 4) Accessibility means sweet foods accessibil-

ity at home. *p < 0.05, **p < 0.01 by Pearson correlation analysis
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practice were included to predict BI, which explained

42.9% of variance (p < 0.001). In the prediction of

sweetness preference, sweet consumption frequency

showed a significant effect, which explained 3.1% of the

variance (p < 0.05).

DISCUSSION

This study aimed to identify the motivational factors that

should be considered when implementing interventions to

control children’s sweetness preference and sweet food

intake. Surveys examining children’s sweetness preference

have reported that children prefer foods with high sugar

content.16,21,27 These results are consistent with the present

findings, in which children showed a preference for the

banana milk with the highest sugar concentration, and there

was no difference between the groups. Satisfaction increased

as sugar concentration increased, which implies that taste

preference is a determinant factor in food preference, and

taste is directly associated with sensory and emotional

satisfaction.9 In previous studies, individuals with a strong

preference for sweet tastes were likely to become dependent

on sweet food consumption when experiencing stress,

which increased their risk of overeating and obesity.22

Further, women with a preference for sugary food are prone

to weight gain;28 therefore, health promotion for children

should prevent them from developing a strong preference

for sweet food. 

When comparing sweet food consumption frequency

between the groups, Korean children consumed sweets less

frequently relative to Japanese children; in addition, sweet

food consumption frequency was correlated with sweetness

preference in Korean children, but not Japanese children. In

this study, sugar intake from sweet food was not examined,

but exposure to sweet food could be considered as an

influential factor in sweetness preference in Korean children

than Japanese children.

Comparison of the TPB-based variables showed

similarities and differences between the groups. Korean

and Japanese children had similar attitudes in terms of

cognitive attitude (total score), normative beliefs, PBC, and

BI toward sweet food; on the other hand, Korean children

had lower affective attitudes and motivation to comply than

Japanese children. Specifically, in cognitive attitude,

Japanese children tended to agree more strongly, in which

sweet food affected obesity and cavities, whereas Korean

Table 6. Stepwise multiple regression analysis with motivational variables, behavioral intention and sweetness preference in Japanese

children

Dependent variable
Independent 

variables1)

Unstandardized 

coefficients B

Standardized 

coefficients Beta
t-value R2 Adjusted R2 F-value

Behavioral intention

PBC2) 0.437 0.351 3.316**

0.303 0.271 9.688***Motivation to comply 0.347 0.264 2.494*

Parenting practice 0.458 0.307 2.991**

Behavioral intention -3.878 -0.273 2.357*Sweetness preference 0.075 0.061 5.556*

1) The entered variables were affective attitude, cognitive attitude, normative belief, motivation to comply, PBC, parenting practice,

accessibility, reward. Behavioral intention and sweets consumption frequency were added as independent variable in sweetness

preference. 2) PBC represents perceived behavioral control. 
*p < 0.05, **p < 0.01, ***p < 0.001 

Table 7. Stepwise multiple regression analysis with motivational variables, behavioral intention and sweetness preference in Korean chil-

dren

Dependent 

variable

Independent 

variables1)

Unstandardized 

coefficients B

Standardized 

coefficients Beta
t-value R2 Adjusted R2 F-value

Behavioral intention

PBC2) 0.519 0.482 5.809***

0.447 0.429 24.278***Affective attitude -0.245 -0.289 3.483**

Parenting practice 0.345 0.194 2.468*

Sweetness preference Sweet consumption frequency 1.004 0.204 2.003* 0.042 0.031 4.013*

1) The entered variables were affective attitude, cognitive attitude, normative belief, motivation to comply, PBC, parenting practice,

accessibility, reward. Behavioral intention and sweets food frequency were added as independent variable in sweetness preference.

2) PBC represents perceived behavioral control. 
*p < 0.05, **p < 0.01, ***p < 0.001 
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children were inclined to have a negative attitude regarding

overall health aspects. Overall, both Korean and Japanese

children strongly agreed that negative outcomes occur

when eating too many sweet foods. 

Children’s dietary environments are strongly influenced

by their parents.29,30 The comparison between Korean and

Japanese guardians’ socio-demographic characteristics

revealed strong similarities between groups, albeit for a

limited number of items. However, a comparison of the

factors related to sweetness preference revealed significant

between-group differences for each variable. This result

could reflect differences in cultural characteristics associated

with sweet taste or sweet food between the groups. The

comparison of guardians’ responses showed that Korean

guardians’ attitudes toward sweet foods were more negative,

and their control measures were stricter relative to those

observed in Japanese guardians. Despite the difference in

parenting practice, children’s sweetness preference did not

differ significantly between the groups. However, the

results of multiple regression analysis showed a significant

influence of parenting practice on BI.

When comparing TPB variables related to BI and

sweetness preference in stepwise multiple regression

analysis, PBC and parenting practice affected on BI in both

groups, even though there was no correlation between

parenting practice and Korean children in Pearson

correlation analysis. Affective attitude was associated with

BI only in Korean children. In contrast, motivation to comply

affected on BI only in Japanese children. According to

TPB, behavior is determined by BI, which is affected by

attitude, subjective norm, and PBC.25 This result showed

that parents’ restrictive controlling might have a significant

effect on children’s behavior related to sweet food con-

sumption. Previous studies reported the results of parents’

role in children’s dietary behavior.21,31,32 Eisenberg et al.31

mentioned that parents who controlled access to fried

snacks positively affected children’s dietary behavior in

terms of fat consumption. In contrast, Liem et al.21 reported

that sugar consumption was not different for high- and low-

restricted children and parents’ restrictive rules appeared to

have little influence on sugar consumption. Fisher and

Birch32 also suggested that restricting children’s access to

palatable foods within their eating environment is not

effective. Although it is unclear whether restricting

children’s access to sweet food has a positive effect, the fact

is that parents affect children’s dietary environment. Further

research examining these parental variables is required to

inform interventions aimed at reducing sweetness preference

or sweet food intake.

This study also showed that children’s enhanced BI was

accompanied not only by parenting practice but also PBC

in both groups. PBC reflects self-efficacy and refers to

individuals’ perceptions of the degree to which they control

their behavior.1 Bazillier et al.25 also suggested that

perceived behavioral control is a very important determinant

of healthy eating intentions for children even at a young

age. The results demonstrated that PBC could influence

children’s dietary behavior, regardless of country. Children

develop PBC of certain behaviors from their task perfor-

mance, referred to as enactive mastery, vicarious experience,

verbal persuasion, and their physiological reaction or

state.33 The results of this study suggest that all these things

have to be considered when designing interventions to

improve children’s PBC.

The results of multiple regression analysis showed a

stronger correlation between sensory-affective evaluation

of sweet food and BI in Korean children, relative to that

observed in Japanese children, and a stronger association

between BI and motivation to comply in Japanese children,

relative to that observed in Korean children. Affective

attitudes referred to psychological reactions driven by

direct experiences such as emotion, pleasure, and sensory-

affective responses to particular dietary behavior or food.1

Motivation to comply reflects an individual’s willingness

regarding whether they should adopt a behavior.25 These

results demonstrated differences that could prove to be

meaningful variables when developing nutritional inter-

ventions in each country.

In prediction of sweetness preference, BI emerged as a

significant predictor in Japanese children. In contrast,

sweets consumption frequency was a significant predictor

in Korean children. There was no interaction between BI

and sweetness preference in Korean children. This finding

is contrary to a previous study based on TPB for dietary

behavior.10 Because of the small sample size in the present

study, this finding needs to be replicated by further research

using a systematic, random sample of the entire study

population in Korea and Japan.

An important feature of this study is that it is the first

application, to our knowledge, of the use of TPB-based

variables to compare sweetness preference between Korean

and Japanese children. Nevertheless, the study was subject
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to several limitations. For instance, it involved small

numbers of Korean and Japanese children from particular

regions; therefore, as mentioned above, this study should

be replicate in a lager sample. This study did not collect

data on sugar intake amount from each subject to verify

whether the subjects were within the normal range in terms

of average sugar intake. Despite these limitations, the

results concerning motivational factors could be useful in

the development of nutritional interventions aimed at

controlling children’s sweetness preference and sweet food

intake.

In conclusion, PBC and parenting practice were important

variables in predicting BI in both groups. In predicting

sweetness preference, BI had a significant effect in

Japanese children, whereas sweets consumption frequency

was the greatest contributor in Korean children. The study

showed similarities and differences in motivational factors

that could be considered when developing nutrition

education programs for Korean and Japanese children. 

SUMMARY

This study provided information regarding motivational

factors affecting sweetness preference in Korean and

Japanese children. Although BI influenced Japanese

children's sweetness preference, it did not exert a significant

influence in Korean children. In other words, the fact that

the level of Japanese children's sugar intake is not alarming

could have been influenced by their PBC, motivation to

comply, which is a tendency to comply with the guidelines

or rules provided by parents or other adults. The result

showed that the sweetness preference of Korean children

might be associated with sweets consumption frequency.

Therefore, Korean children’s restrictive access to sweet

food may have a positive effect in terms of reducing

sweetness preference and sweets consumption. In addition,

the effect of affective attitude on Korean children’s choice

of sweet food was stronger relative to that observed in

Japanese children; therefore, rather than attempting to

control joy or other positive emotions associated with

sweet food consumption, nutrition educators should teach

Korean children to control themselves and consume appro-

priate amounts of sweet food within the recommended

limits. Moreover, although Korean parents were stricter in

their restriction of sweet food intake relative to Japanese

parents, there was no difference in sweetness preference; in

contrast, parents practice influenced behavioral intention in

both groups of children. Therefore, parents in both countries

should establish proper rules to control their children's

consumption of sweet food, to ensure that it remains within

appropriate ranges. This study also showed that children’s

enhanced BI was accompanied by PBC in both groups.

Although a larger survey is required to allow generalization

of the study results, the results concerning motivational

factors could be useful in the development of nutritional

interventions aimed at controlling children’s sweetness

preference and sweet food intake.
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