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Abstract

Young adulthood is a time when eating behaviors can become disturbed. In general, women want
to lose weight, and men want to gain weight in the form of muscle. A convenient tool to assess
characteristics of eating behavior in young adulthood is needed in order to promote a healthy diet.
The first aim of this study was to develop an eating behavior scale for Japanese young adults (EBS).
The secondary aim was to compare eating behaviors between men and women. The EBS was mod-
ified from a questionnaire directed at high school students by Tayama and colleagues (Tayama,
Watanabe, Nishimura, Murakami, & Fukudo, 2008). The participants of this study were 794 Japa-
nese young adults (404 men and 390 women) enrolled at three universities and two vocational
schools in Japan. They were recruited in the classroom and were asked to submit the completed
EBS questionnaire if they agreed to participate. We assessed the validity of the EBS and compared
factors between men and women. Three subscales were extracted from the EBS: “Extrinsic eating”
(e.g., eating when others eat or when feeling irritated), “Eating quickly” (e.g., eating quickly or not
chewing food well), and “Strong taste” (e.g., liking strong-tasting or greasy food). Overall EBS score
and “Extrinsic eating” were higher, and “Strong taste” was lower, in women than that in men. The
findings indicate that the EBS is suitable as a simple tool to assess properties of eating behavior of
healthy Japanese young adults.
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1. Introduction

Obesity and underweight can cause a number of health problems. Obesity is associated with cardiovascular dis-
ease, increased mortality, decreased quality of life, and increased economic burden on society (Cornier, Marshall,
Hill, Maahs, & Eckel, 2011). Adults who were normal body weight with diabetes had higher mortality than
adults who were overweight or obese (Carnethon et al., 2012). In the case of people who are underweight, risks
of cerebrovascular disease and infection are higher (Tsugane, 2012). Being underweight is also a risk factor for
osteoporosis (Chang & Yang, 2013; Tanaka, Kuroda, Saito, & Shiraki, 2013). Future osteoporosis can be pre-
vented through the development of bone mass during adolescence and puberty (Tandon et al., 2012; Gafni &
Baron, 2007). It has also been suggested that there is an influence of embryonic development on osteoporosis
(Holroyd, Harvey, Dennison, & Cooper, 2012). Therefore, lean adolescent women may cause not only risk of
lifestyle-related diseases for themselves, but also osteoporosis in future generations.

Both obesity and underweight are associated with lifestyle, such as eating and exercise habits. Eating habits
are related to the intake of energy and nutrients, and exercise habits are related to the consumption of energy and
nutrients. Furthermore, the desire to lose weight moderates the relationship between objective binge eating epi-
sodes, body image concerns, and inappropriate compensatory behaviors (De Young, Lavender, & Anderson,
2010). In terms of Japanese young women oriented toward being slim, perception of body image affects diet,
sleep, and exercise (Mori, Sekine, Yamagami, & Kagamimori, 2009). In contrast, men who are thin or have
normal weight have an almost accurate body image of themselves, while overweight or obese men tend to un-
derestimate their body size (Gardner, 2014). In addition, men usually desire to be more muscular (De Young et
al., 2010). Therefore, there are differences in the characteristics of eating behaviors between men and women
(Forrester-Knauss & Stutz, 2012).

Body mass index (BMI) for adults is classified as follows: Underweight, BMI < 18.5; Normal weight, BMI
18.5 - 24.9; Overweight, BMI 25.0 - 29.9; Obese, BMI > 30.0 (Centers for Disease Control (CDC), 2014). The
proportion of Japanese individuals over the age of 20 whose BMI was 25.0 or more was 29.1% for men and
19.4% for women in 2012 (Ministry of Health, Labour and Welfare, 2014). The proportion of individuals with a
BMI 25.0 or greater was 15.2% in men and 7.8% in women. In contrast, the proportion of Japanese individuals
with a BMI less than 18.5 was 4.2% in men and 11.4% in women over the age of 20, and 7.2% in men and
21.8% in women in the 20 to 29-year-old age group. The proportion of lean individuals among 20- to 29-year-
old women was the highest, when compared to other age groups (Ministry of Health, Labour and Welfare, 2014).
We regard the strong desire to be slim among young women as the reason for this high ratio of lean women in
Japan (Hayashi, Takimoto, Yoshita, & Yoshiike, 2006). When the BMI of Japanese young women (aged 15 - 29
years) was compared every five years, the average BMI had decreased (Takimoto, Yoshiike, Kaneda, & Yoshita,
2004). In particular, the proportion of underweight adolescent women was particularly high in Japan.

The proportion of low-birth-weight (LBW) babies of less than 2500 g has also increased in Japan. The pro-
portion of LBW babies was 6.5% in 1991, 8.8% in 2001, and 9.6% in 2011, thus, the proportion of LBW babies
has increased 1.5-fold in the past 20 years (Organisation for Economic Co-operation and Development (OECD),
2014). The proportion of 9.6% in Japan was second to the proportion of 9.8% in Greece in 2011 (OECD, 2014).
The ratio of LBW babies in Korea increased from 4.0% in 2001 to 5.2% in 2011, but the ratio in Korea was less
than the ratio in Japan (OECD, 2014). The increase in the proportion of lean women and LBW babies has at-
tracted attention in terms of particular health problems connected with the Japanese.

Various questionnaires have been developed to measure different aspects of eating behaviors. Questionnaires
about eating behaviors of the Japanese have been directed at only women, or adult men and women, and the
number of questions has ranged from 30 - 50 items. For example, in terms of screening for eating disorders, the
Scottish Colloquium on Food and Feeding (SCOFF) has been developed as a simple self-assessment tool that
addresses core features of anorexia nervosa and bulimia nervosa (Morgan, Reid, & Lacey, 1999). The SCOFF
appeared highly effective as a screening tool for eating disorders in a three-stage study: Study 1 tested the in-
strument with clinical cases and controls; Study 2 examined the reliability of verbal versus written administra-
tions, and Study 3 validated its use as a screening tool in primary care (Hill, Reid, Morgan, & Lacey, 2010).
Another questionnaire assesses “shifts” or “habits” of eating behavior in obese individuals (Sakata, 1996, in
Japanese). This diet activities scale consists of 50 items for adult men and women, with items such as “when
other people eat, | eat with them”, and “I do not chew my food well” (Sakata, 1996, in Japanese). Another scale
has been developed to reflect self-determination theory for healthy eating behaviors (Pelletier, Dion, Slovinec-
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D’Angelo, & Reid, 2004), rather than psychopathological eating disorders.

Furthermore, Kato and colleagues evaluated the psychometric properties of a Japanese version of the Motiva-
tion for Healthy Eating Scale, which modified the original 31-item questionnaire (Kato, lwanaga, Roth, Hama-
saki, & Greimel, 2013). The 31 items of the Japanese eating behaviors questionnaire focused on motivation for
healthy eating (Kato et al., 2013). Finally, Tayama and colleagues developed an eating behavior scale for Japa-
nese high school students with reference to the questionnaire of eating behavior by Tayama (Tayama et al.,
2008). This 30-item questionnaire includes five subscales: “eating as diversion”, “overfeeding”, “eating quickly”,
“irregular eating”, and “content of meals”. Cronbach’s alpha coefficients generally indicated acceptable reliabil-
ity (>0.70): “eating as diversion”, 0.65; “overfeeding”, 0.70; “eating quickly”, 0.63; “irregular eating”, 0.73; and
“content of meals”, 0.75 (Tayama et al., 2008). Tayama and colleagues reported that eating as diversion, over-
feeding, and irregular eating became more prevalent among late-adolescent women (Tayama, Nishiura, & Su-
gawara, 2010). However, most of the questionnaires discussed contain many items and can be inconvenient to
use when combined with other indicators and assessments, as the burden on participants is increased and usabil-
ity is restricted.

Eating behavior is controlled by physiological mechanisms in the brain and modified by socio-cultural factors.
Therefore, studies of eating behavior must employ tools that measure characteristics that take into account so-
cio-cultural factors. The first aim of this study was to develop an eating behavior scale for Japanese young adults
(EBS), which was a modified version of the high school students’ version by Tayama and colleagues (Tayama et
al., 2008). The secondary aim was to compare eating behaviors between men and women.

2. Methods
2.1. Participants

The participants of this study were 794 Japanese undergraduate students (404 men, and 390 women) aged under
30 years old, who belonged to the faculties of medicine, health sciences, social welfare, education, or the medi-
cal vocational college in Sapporo and suburbs of Japan. University course instructors (e.g., health psychology,
psychology) were invited to recruit students in their classes. Students were asked to complete and submit the
EBS questionnaire if they consented to participate: almost 100% of students submitted the questionnaire. The
average age of participants was 19.8 years (SD = 1.9): 20.4 years (SD = 2.2) for men and 19.3 years (SD = 1.3)
for women. Participants were provided with a written description informing them of the purpose of the study.
The research protocol was approved by the Ethics Committee of the Sapporo Medical University.

2.2. Instruments

The EBS questionnaire was a modified version of the high school students version by Tayama and colleagues
(Tayama et al., 2008), adapted for use with college students. One item (“I do not have time to eat at leisure™)
was deleted from the original questionnaire, and two items were added (“I like food with a strong taste” and “I
often eat snacks between meals or late at night”). The modified version of the EBS was designed to assess eating
behaviors and opportunities for eating behaviors. Items were as follows: “I eat quickly”, “I am told that | eat too

much”, “I like greasy food”, “I eat irregularly”, “I eat until I am full”, “I eat if | am irritated”, “When other
people eat, | eat with them”, “I like food with a strong taste”, “I do not eat breakfast”, “I would eat fruit and
candy placed before me”, “I can eat whatever | like after mealtime”, “I do not chew my food well”, “I regret it

after | have eaten a lot”, and “I often eat snacks between meals or late at night”. Participants completed the
questionnaire at universities or vocational colleges. Items were rated on a four-point scale: 1 (never), 2 (very
rarely), 3 (sometimes), and 4 (very often). Factor analysis was performed, and a factor structure chosen. We
calculated the average value of the subscale raw scores for each participant. The total score was calculated as the
average value of the subscale scores.

2.3. Statistical Analysis

All analyses were carried out using IBM SPSS Version 20.0 (IBM Japan Inc., Tokyo, Japan). Means and stan-
dard deviations were calculated for the data. Factor analysis of the EBS questionnaire was conducted using prin-
ciple factor method and promax rotation. The number of factors was determined using a scree plot and interpre-
tability of the factors. Factor loadings and Cronbach’s alpha coefficients were calculated. To examine gender
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differences in the EBS, subscale means and standard deviations were calculated by gender, and t-tests and cor-
relation analyses were performed. p values less than 5 percent were considered significant.

3. Results
3.1. Factor Analysis of the Eating Behavior Scale

Mean scores for each item of the EBS were in the range of 1.76 to 2.93 points. Frequency distributions of the
following three items were not normal: “I am told that | eat too much”, “I do not eat breakfast”, and “I regret it
after | have eaten a lot”. However, since these items were considered necessary to assess aspects of eating beha-
viors, they were included in the factor analysis of all 14 items.

The factor structure of the EBS was examined using factor analysis with a principal factor method. We per-
formed a screen test, and chose a three-factor structure based on the point at which the eigenvalues (3.69, 1.80,
1.43, 1.16, 0.93) began to level out in the scree plot. Three items without sufficient factor loadings were then
excluded from the factor analysis: “I eat irregularly”, “I eat until I am full”, and “I do not eat breakfast”. Again,
we used factor analysis with a principal factor method and promax rotation. Resultant factor loadings and corre-
lations among the extracted factors are presented in Table 1. Three subscales were extracted: “Extrinsic eating”,
“Eating quickly”, and “Strong taste”. The total variance of the 11 items in the three factors was 49.39%.

Factor 1 (Extrinsic eating) was composed of six items: “When other people eat, | eat with them”, “I eat if | am
irritated”, “I can eat whatever | like after mealtime”, “I would eat fruits and candy placed before me”, “I regret it
after | have eaten a lot”, and “I often eat snacks between meals or late at night”. Factor 2 (Eating quickly) was
composed of three items: “I eat quickly”, “I do not chew my food well”, and “I am told that | eat too much”.
Factor 3 (Strong taste) was composed of two items: “I like food with a strong taste”, and “I like greasy food”.

Factor scores of each subscale were defined as the mean of the scores of each item. The overall score of the
EBS was defined as the mean of the three subscales. The mean scores for the three subscales and the overall
score of the EBS were as follows: “Extrinsic eating”, 2.59 (SD = 0.66); “Eating quickly”, 2.31 (SD = 0.75);
“Strong taste”, 2.52 (SD = 0.83); overall EBS score, 2.47 (SD = 0.53). Cronbach’s alpha coefficients were as
follows: “Extrinsic eating”, 0.75; “Eating quickly”, 0.69; and “Strong taste”, 0.68.

Table 1. Factor loadings of the eating behavior scale items.

Factor loadings

Item
QU] ems Factor 1 Factor 2 Factor 3
7 When other people eat, | eat with them. 0.71 0.01 —0.04
6 | eat if | am irritated. 0.67 0.03 -0.07
11 | can eat whatever | like after mealtime. 0.59 -0.01 —-0.02
10 I would eat fruits and candy placed before me. 0.57 -0.11 0.16
13 I regret it after | have eaten a lot. 0.56 0.07 -0.14
14 | often eat snacks between meals or late at night. 0.4 -0.03 0.24
1 | eat quickly. —-0.08 0.98 —-0.04
12 I do not chew my food well. 0.03 0.56 0.1
2 I am told that | eat too much. 0.32 0.36 0.05
8 I like food with a strong taste. -0.03 -0.03 0.73
3 | like greasy food. —-0.03 0.11 0.69
Factor correlation Factor 1 Factor 2 Factor 3
Factor 1 - 0.3 0.25
Factor 2 - 0.26
Factor 3 -
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Correlation analyses between the subscales of the EBS indicated significant positive correlations: “Extrinsic
eating” and “Eating quickly”, r = 0.33 (p < 0.01); “Extrinsic eating” and “Strong taste”, r = 0.17 (p < 0.01); and
“Eating quickly” and “Strong taste”, r = 0.26 (p < 0.01).

3.2. Comparison between Men and Women

T-tests for the means of the overall and subscale scores of the EBS were performed between men and women.
The overall score of the EBS (t = 3.35, df = 792, p < 0.01), and “Extrinsic eating” (t = 13.52, df = 792, p < 0.01)
were higher for women than men. “Strong taste” was higher for men than women (t = 3.06, df = 792, p < 0.01),
and “Eating quickly” showed no significant differences between men and women (Table 2).

4. Discussion

The purpose of this study was to develop an eating behavior scale with fewer items than existing instruments.
The present study developed a simple 11-item eating behavior scale for young adults. Factor analysis revealed
three factors of the EBS for Japanese young adults: “Extrinsic eating”, “Eating quickly”, and “Strong taste”. In-
ternal consistency of these factors was confirmed by Cronbach’s alpha coefficients between 0.68 and 0.75.
Cronbach’s alpha coefficient and internal consistency would increase with additional items; however, this would
impair the convenience of the tool. Thus, the reliability was deemed acceptable in order to retain a shorter in-
strument.

Positron emission tomography (PET) (Wang et al., 2009), functional magnetic resonance imaging (fMRI)
(Cornier, Salzberg, Endly, Bessesen, & Tregellas, 2010), and magnetic resonance imaging (MRI) (Horstmann et
al., 2011) have been used in studies of food intake regulation, and gender differences have been demonstrated.
Leptin and insulin are involved in the regulation of body weight and long-term ingestion of food (Baskin et al.,
1999), and gender differences have been reported in relation to leptin and adiponectin (Andreasson, Undén,
Elofsson, & Brismar, 2012), and leptin, C-reactive protein, and cardiovascular risk factors (Chiu et al., 2012).
The relation between obesity and emotional state in obese women has also been studied (Capuron et al., 2011).
The present 11-item EBS clarified gender differences in Japanese young adults aged 18 - 30 years. “Strong taste”
was higher in men than in women and “Extrinsic eating” and the overall score of the EBS were higher in women
than in men (Table 2). These results indicate that strong taste and greasy food may be related to eating behavior
in men, whereas the environment, other people eating, and psychological factors such as being irritated trigger
eating behavior in women. Our findings indicate that the EBS is suitable as a simple tool to assess gender dif-
ferences in eating behavior. Namely, we were able to examine gender differences in healthy eating behaviors
associated with physiological and psychological indices for Japanese young adults.

Limitations of the present study are as follows. Appetite of women is enhanced by action of the corpus luteum
hormone; however, the present study did not consider menstrual cycles. Therefore, there is a need to add an item
for eating behaviors related to the menstrual cycle. Another limitation was that the participants were recruited
from the faculties of medicine, health sciences, social welfare, and education, and vocational college of medi-
cine; therefore, the results may not be generalizable to all young adults in Japan. Cronbach’s alpha coefficients
for the EBS subscales “Eating quickly” (0.69) and “Strong taste” (0.68) are below the minimum level of alpha
coefficient for social science research. Therefore, the reliability of the modified questionnaire is not good

Table 2. Means (M) and standard deviations (SD) of the eating behavior scale.

Men (n = 404) Women (n = 390)
Factors t-score
M (SD) M (SD)
Overall eating behavior score 2.41 (0.53) 253 (0.52) 3.357
Subscales
Extrinsic eating 231 (0.59) 2.88 (0.60) 13.52"
Eating quickly 231 (0.76) 2.30 (0.74) 0.34
Strong taste 2.61 (0.82) 2.43 (0.82) 3.06™
Note: “p < 0.01.

)
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enough. Finally, future research must examine the validity of physiological and psychological indices related to
eating behaviors.

5. Conclusion

The present study showed that the EBS, which consisted of three subscales, was suitable as a simple tool to as-
sess aspects of eating behaviors in healthy Japanese young adults. The three subscales of the EBS were “EXxtrin-
sic eating,” “Eating quickly,” and “Strong taste.” The overall EBS score and “Extrinsic eating” were higher, and
“Strong taste” was lower, in women than that in men.
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