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Abstract

 School lunches are a good opportunity for children to learn ideal eating habits for Japanese dishes. On the other 
hand, leftovers of school lunches might decrease the educational effects of Japanese school lunches. Reducing the occur-
rences of children’s dislikes might facilitate children in learning ideal dietary habits. The purpose of the present study was to 
evaluate the conditions resulting in the appearance and the disappearance of dislikes. Participants were all female students 
attending a senior high school in Japan (n=64). Cross-sectional data were used. The most common appearance of dislikes 
was during elementary school, the second most common appearance was during kindergarten (p<0.001). Conditions affect-
ing the appearance of dislikes were the intake of eggs once a day, the intake of confectionary once a day, and the intake of 
grain twice a day (which would correspond to the intake of a meal without grains or skipping meals) (p<0.001). The most 
common reason given for the disappearance of dislikes was “I have a better understanding of the good taste of offensive 
foods” (p<0.001). Thus, elementary school children’s dislikes appeared when they ate confectionaries once a day, ate a meal 
without grain, or skipped meals. Educating children to avoid these habits might help to decrease the appearance of children’s 
dislikes. On the other hand, dislikes might disappear after junior high school due to a greater understanding of offensive 
foods.
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Introduction

 School lunches provide children with opportunities to 
learn the ideal nutritional content and composition of dishes in 
Japan [1]. Furthermore, eating school lunches could contribute 
to children's learning the ideal eating habits for Japanese dishes. 
However, leftovers from school lunches might decrease the ed-
ucational effects of these lunches [2]. Research has shown that 
children's dislikes tend to increase when they receive leftovers 
from school lunches [3]. It follows, then, that decreasing the oc-
currence of dislikes might create more opportunities for children 
to learn ideal dietary habits.

 There are several methods for decreasing the appear-
ance of food-related dislikes [4]. Managing the conditions under 
which dislikes appear or disappear is one such method; however, 
the specific conditions remain obscure [5]. Understanding the 
conditions leading to the appearance or disappearance of dis-
likes could suggest an effective method of controlling dislikes in 
children. The purpose of the present study was to identify these 
conditions among high school students.

Materials and Methods

Participants

 A total of 64 female students in the all-female Osaka 
Kun-Ei Jogakuin Senior High School, located in the school in 
Setu city, Osaka Prefecture, Japan, participated in this study. The 
participants included 32 freshmen and 32 sophomores. There are 
244 total female students in the freshman class and 259 total fe-
male students in the sophomore class. Due to the young age of 
the participants, we assumed that they could readily recall their 
childhood diets [4]. The study was conducted in a sports nutri-
tion class that the participants were enrolled in and that did not 
cover food dislikes. While types and manners of the appearance 
and disappearance of male students’ food dislikes differ from 
those of female students [6], this study focused on the impacts 
of dislikes of foods in young women, and male students were 
not included in this study. Therefore, we selected the senior high 
school only for girls. No participants dropped out of the study. 
Most of the participants were from Osaka (67.7%) and Hyogo 
(11.3%) prefectures; other prefectures represented included Aic-
hi, Hiroshima, Kyoto, Nara, and Shiga.

Design and procedures

 This study was cross-sectional, and data were collected 
using a self-report questionnaire. The questionnaire was admin-
istered to students attending Osaka Kun-Ei Jogakuin senior high 
school on February 2013. We obtained informed consent from 
all participants. The class did not cover content related to the 
items of the questionnaires.

Questionnaire

 The questionnaires included 6 question items: “Do you 
have dislikes?” “When did the appearance of dislikes occur?” 
“When did the disappearance of dislikes occur?” “Why did the 
disappearance of dislikes occur?” “Why did the appearance of 
dislikes occur?” and “How often do you eat grain, potatoes, eggs, 
fish, meat, yellow vegetables, green vegetables, milk, bean prod-
ucts, seaweed, fruit, confectionery, beverages, and instant food 
products?” (Table 1). The final item evaluated the frequency of 
intake of each type of the listed foods (see table 1). Answers of 
“You hardly eat at all,” “You eat once a week,” “You eat once a day,” 
and “You eat three times a day” were given scores of 1, 2, 3, and 4, 
respectively.

 Only one reason for the disappearance of dislikes was 
listed on the questionnaire for participants: “I have a better un-
derstanding of how good offensive foods taste”[6]. We also add-
ed a free description section. We chose only one item because 
in a preliminary survey among female college students of the 
reasons for the disappearance of dislikes, 98% of the individuals 
reported: “I have a better understanding of how good offensive 
foods taste” (Horiuchi et al. unpublished data).

 The reasons for the appearance of dislikes were as fol-
lows: “I felt ill after eating the food,” “I vomited when I ate the 
food,” “I disliked the taste of the food,” “I ate the food when I was 
sick, therefore, I disliked the food,” “I disliked the smell of the 
food,” “I had abdominal pain when I ate the food,” and “I disliked 
the appearance of the food” [6]. We also conducted a preliminary 
among female college students on the reasons for the appearance 
of dislikes, which indicated that 16% of participants reported: 
“I disliked the texture of the food” (Horiuchi et al. unpublished 
data). We, therefore, added this item to the rest listed above. A 
free description section was also provided to allow participants 
to report their answers.
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Table 1. Options and items on the questionnaire
   

Items Options

Do you have dislikes? Yes, No.

When did the appearance of dislikes occur?
When did the disappearance of dislikes 
occur?

The kindergarten (3-6 years old), Early elementary school (6-9 years old) 
Late elementary school (9-12 years old), Junior high school (12-15 years 
old), High school (15-18 years old), and University years (18-22 years old).

Why did the disappearance of dislikes occur?
I have a better understanding of the good taste of offensive foods and free 
descriptive answer.

Why did the appearance of dislikes occur?

I felt ill after eating the food; I vomited when I ate the food; I disliked the 
taste of the food; I ate the food when I was sick, therefore, I disliked the 
food; I disliked the texture of the food; I disliked the smell of the food; I had 
abdominal pain when I ate the food; I disliked the appearance of the food; 
and free descriptive answer.

How often do you eat grain, potatoes, eggs, 
fish, meat, yellow vegetables, green vegeta-
bles, milk, beans products, seaweed, fruit, 
confectionery, beverages, and instant food 
products ?

You hardly eat at al: 1, You eat once a week: 2, You eat once a day: 3, You eat 
three times a day: 4.

Measurement of height and weight

 Body heights and weights were measured with a digital 
height scale (4D200R, Endou-Densikougyou Co.) and a weight 
scale (BC-612, Tanita Co.).

Statistics

 The results of the frequency of food intake were pre-
sented as means and standard deviations. The remainder of 
the results were presented as numbers and percentages. Dif-
ferences in the frequency of food intake between subjects with 
dislikes and subjects without dislikes were analyzed using the 
Mann-Whitney U test, while differences in the remaining vari-
ables between subjects with and those without dislikes were an-
alyzed using the chi-square test. Differences with p<0.05 were 
considered significant. Differences in the appearance or disap-
pearance of dislikes at different life stages were analyzed using 
the chi-square test. We analyzed the conditions for the appear-
ance of dislikes using a statistical method called “association 
rules” [7], an analysis method used for identifying co-occurring 
items, such that when one item occurs, a posteriori probability 
of the occurrence of the other item is high. These probabilities 
are estimated using three indices: support, confidence and lift 
indices [8]. In this study, confidence represents the probability 

that dislikes will occur when children eat food at the associated 
frequency [8], while lift represents a probability calculated by di-
viding the probability that dislikes occur when a child eats food 
at the associated frequency by the probability that dislikes occur 
at all [8]. Support represents the probability that an item in the 
condition column and dislikes occur simultaneously. High sup-
port, confidence, and lift indicate high reliability that conditions 
favorable to the appearance of dislikes have arisen [8]. Statistical 
analysis was performed using SPSS Statistics 20 (IBM Japan ltd., 
Tokyo, Japan) and R version 3.2.0 (The R Project for Statistical 
Computing, Vienna, Austria).

 This study was reviewed and approved by the Fukuoka 
Women’s University Ethics Committee (No: 2010-08). We ob-
tained the informed consent from the children directly, as it was 
judged that they could appropriately express their intention to 
participate.

Results

Appearance of dislikes

 The percentage of subjects with dislikes was higher than 
that of subjects without dislikes (p<0.05, Table 2), at 74% and 
26%, respectively (Table 2).
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Table 2. The numbers and percentages of subjects with dislikes and subjects without dislikes.

Subjects without dislikes Subjects with dislikes P*

Numbers (percentage) 16 (26) 45 (74) <0.01

Subjects were 61 female students. Sixty-four students participated. Three students did not respond. 
*probability calculated using the chi-square test in differences of the number of subjects. The numbers of subjects corresponding 
to dislikes were shown in the left column. The percentage (count/100 counts) of subjects corresponding to dislikes was shown in 
parentheses.

 The incidence of the appearance of dislikes varied 
among life stages (p<0.001, Figure 1). The stage with the highest 
incidence was early an elementary school, followed by a late ele-
mentary school (Figure 1).

Figure 1. Comparison of incidence of the appearance of dislikes according to life stage (n=64). 

 There was no difference in the reasons for the appear-
ance of dislikes (Table 3, p=0.8). 

Frequency of food intake

 The frequency of intake of confectioneries in subjects 
with dislikes was higher than that was that of subjects without 
dislikes (p=0.04, Table 4). On the other hand, in subjects with 
dislikes, the frequencies of intake of bean products and fruits 
were lower than were those of subjects without dislikes (p<0.04, 
Table 4).

Disappearance of dislikes

 There were differences in the incidence of the disap-
pearance of dislikes according to life stage (p<0.001, Figure 2). 
The stage with the highest incidence was junior high school (Fig-
ure 2).

Most subjects reported that the reason for the disappearance of 
dislikes was “I have a better understanding of how good offensive 
foods taste” (85%) (Table 5).
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Table 3.The numbers and percentage in respective reasons of subjects with reasons for the appearance of dislikes

The numbers of 
subjects (count/100 counts)

p*

I felt ill after eating the food. 8 (36) 0.8
I disliked the taste of the food. 3 (14)
I disliked the texture of the food. 3 (14)
I disliked the smell of the food. 2 (9)
I vomited when I ate the food. 2 (9)
I disliked the appearance of the food.  0 (0)
Free descriptive answer
I had gotten tired of eating the food. 4 (18)

 Subjects were 22 subjects with dislikes. Forty-five subjects had experienced the appearance of dislikes. Twenty-three 
participants did not respond.* probability calculated using the chi-square test in differences in the number of subjects among 7 
variables. The numbers of subjects corresponding to the reason for the appearance of dislikes were shown in the left column. The 
percentages (count/100 counts) of subjects were shown in parentheses. Free descriptive answers of 7 existed. Three descriptive 
answers of them accorded to “I felt ill after eating the food.” Accordingly, the 3 answers added in the option of “I felt ill after eating 
the food”. The other answers of them were “I had gotten tired of eating the food.”

Table 4. Comparison of the frequency of intake of different foods between subjects with dislikes and those without.

Subjects without dislikes Subjects with dislikes
p*

Mean SD Mean SD

Grain 5.8 0.6 5.4 0.8 0.1
Potatoes 3.3 0.8 3.0 0.9 0.1
Eggs 3.2 1.3 3.4 1.1 0.6
Fish 3.2 0.8 3.1 0.9 0.7
Meat 4.2 1.0 4.1 1.0 0.3
Green vegetables 4.6 1.1 4.3 0.9 0.3
Yellow vegetables 4.7 0.7 4.3 1.0 0.1
Milk 4.0 1.1 4.1 0.9 0.7
$Bean products 3.4 1.1 2.7 1.0 0.04
Seaweed 3.5 1.0 3.2 1.1 0.2
Fruits 3.6 0.8 2.8 1.2 0.01
Mushroom 3.2 1.0 2.7 1.1 0.08
Oils 3.2 1.2 3.7 1.3 0.2
Confectionaries 2.8 1.0 3.6 1.1 0.01
Beverages 2.8 1.1 3.3 1.2 0.1
Instant food 2.2 1.3 2.0 1.0 0.5

 Subjects were 64 female students. All participants responded. Frequencies are presented as means and SD. Intake 
frequency was evaluated using a questionnaire. Answer options were as follows; Hardly eat at all: 1, Once a week: 2, Three times 
a week: 3, Once a day: 4, Twice a day: 5. $ Seasonings such as miso and soy sauce were excluded.
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Figure 2. Comparison of incidence of disappearance of dislikes according to life stage (n=64).

Table 5. The numbers and percentage in respective reasons of subjects with reasons for the disappearance of dislikes.

The number of Subjects
(count/100 counts) 

p*

I have a better understanding of the good taste of offensive foods 28 (85) <0.001

Free descriptive answer

I came to like the food that previously was offensive.  3 (9)

Cooking extinguished the dislikes naturally.  1 (3)

 Subjects were 32 female students. Thirty-nine students had experience of disappearance of dislikes. Seven students did 
not respond. * probability calculated using the chi-square test in differences in the number of subjects among 3 items. The number 
of subjects corresponding to each reason for the disappearance of dislikes was shown in the left column. The percentage of subjects 
corresponding to the reason for the disappearance of dislikes was shown in parentheses. Free descriptive answers included 7 
answers. Three descriptive answers of them accorded to “I have a better understanding of the good taste of offensive foods.” The 
other descriptive answers included “I came to like the food that previously was offensive” and “Cooking extinguished the dislikes 
naturally”.

Conditions of the appearance of dislikes

 The conditions leading to the appearance of dislikes 
were calculated using the association rule, which is expressed 
using confidence, support, and lift [8]. The two responses with 
the highest confidence and lift levels were "intake of eggs once 
a day" and "intake of grain twice a day" (Table 6). The highest 
level of support was found for “intake of confectionary once a 
day.” Overall, then, the conditions leading to the appearance of 

dislikes were "intake of eggs once a day," intake of confectionary 
once a day," and "intake of grain twice a day" (Table 6). 
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Table 6. Results of the association rule analysis for the relations between likes and dislikes and frequency of food intake.

Condition Conclusion Confidence Support Lift
I eat eggs once a day. dislikes 0.90 0.31 1.23
I eat grain twice a day. dislikes 0.86 0.21 1.18
I eat meat once a day. dislikes  0.84 0.26 1.14
I eat confectionary once a day. dislikes 0.83 0.33 1.13
I eat beverages once a day. dislikes 0.82 0.31 1.12

 The law of dislikes affecting the frequency of food intake was analyzed using the association rules. Forty-two subjects 
without missing values out of 64 females were analyzed. Support represents the probability that an item in the condition column 
and dislikes (column of conclusion) occur simultaneously. Confidence represents the probability that dislikes will occur when items 
in condition column occur. Lift represents how many times higher the probability that dislikes occurs when items in condition 
occur is than the probability that dislikes occurs without the condition.

Physiques of subjects

 The mean age of the subjects was 16.5 ± 0.4 (standard 
deviation: SD) years. The mean height and weight of the subjects 
were 1.61 ± 0.06 (SD) m and 54.8 ± 7.6 (SD) kg, respectively. A 
body mass index (BMI, kg/m2) of less than 18.5 was found in 
23.9% of the subjects, while 75.9% had a BMI between 18.5 and 
23.5 and 4.6% had a BMI of more than 23.5. The mean BMI of 
subjects was 20.5 ± 4.5 (SD).

Discussion

Conditions of the appearance of dislikes

 One of the conditions leading to the appearance of dis-
likes was the intake of grain of twice a day (Table 6). The other 
conditions related to the appearance of dislikes were the intake 
of eggs of once a day and the intake of confectionery of once a 
day (Table 6). An intake of grain only twice a day would suggest 
that children have eaten a meal without grain or that they have 
skipped a meal. Therefore, children’s dislikes appear under the 
following conditions during elementary school: intake of eggs 
once a day, the intake of a meal without grain, meal skipping, or 
the intake of confectionary once a day.

Conditions of the disappearance of dislikes

 The life stage with the highest incidence of the disap-
pearance of dislikes was junior high school (p<0.001, Figure 
2). This suggests that we might have the chance to control the 
disappearance of dislikes around junior high school. The most 
frequent reason given for the disappearance of dislikes was “I 
have a better understanding of how good offensive foods taste” 
(p<0.001, Table 5). Therefore, helping children to understand the 
good taste of offensive foods around junior high school could 

help reduce children’s dislikes.

Education for preventing the appearance of dislikes

 As noted earlier, the conditions under which children's 
dislikes appear to relate to the intake of eggs once a day, intake 
of confectionary once a day, and intake of a meal without grain 
or skipping meals in the elementary school stage. The mean fre-
quency of intake of confectionery in subjects with dislikes (3.6) 
was higher than was that among individuals without dislikes 
(2.8) (p=0.02, Table 4). Thus, parents might educate children on 
reducing their consumption of confectionary to fewer than three 
times per week [9] to help decrease the occurrence of children's 
dislikes.

Education on the disappearance of dislikes

 The results indicated that helping children understand 
how good offensive foods taste, particularly around junior high 
school, might help in eliminating children’s dislikes. Opportu-
nities to eat offensive foods in school lunches improved under-
standing of taste [10]. As such, it might be necessary to give chil-
dren more opportunities to eat offensive foods in school lunches, 
which might increase their understanding of the taste of these 
foods [11].

Limitations

 Participants in this study were limited to females at a 
single high school located in Settu city, Osaka Prefecture. There-
fore, the generalizability of the results to all populations should 
be evaluated with caution. However, the methods employed in 
this study constitute a fruitful approach to determining the con-
ditions leading to the appearance and disappearance of dislikes.
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Conclusions

 Children’s dislikes may appear under the following con-
ditions around the elementary school: an intake of eggs once a 
day, an intake of confectionary once a day, an intake of a meal 
without grain, and skipping meals. Educating children to eat less 
confectionary, to avoid meals without grain, and to avoid skip-
ping meals in elementary school might decrease the occurrence 
of children's dislikes. On the other hand, dislikes might disap-
pear if children gain an understanding of how good offensive 
foods can taste after junior high school. 
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