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Abstract
Background: In addition to daily weight measurements and regular exercise, not skipping breakfast, refraining from eating at night,
and not overconsuming soft drinks have been reported to suppress the
onset and progression of obesity and metabolic syndrome in adulthood. However, few studies have examined the associations between
these daily lifestyle habits and the types of eating behaviors (e.g.,
food preferences, conception of eating, eating habits) among university students.
Methods: We investigated the characteristics of eating behaviors
based on backgrounds and lifestyle factors in association with changes in weight and metabolism using blood sampling data, a questionnaire on eating behaviors conducted during clinical training, and data
from regular health examinations of 100 fifth-grade students at the
Oita University Faculty of Medicine in Japan.
Results: Characteristic eating behaviors, including daily self-weighing, regular exercise, skipping breakfast, frequently eating late at
night, and excess soft drink consumption, were observed for each lifestyle. In addition, three eating behaviors (fast eating, eating late-night
snacks, and not eating breakfast) were extracted as factors that cause
weight gain of 3% or more from the weight at the time of admission to
university. Self-awareness of fast eating was significantly associated
with higher body mass index in the fifth grade (P < 0.001), and systolic blood pressure and fasting plasma glucose tended to be higher in
students who were strongly aware that they would not have breakfast
(P = 0.071 and P = 0.053, respectively).
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Conclusions: The results indicated that the habits of “fast eating” and
“not eating breakfast” respectively increase weight and may cause
metabolic disorders, regardless of current weight. Thus, it is important for students to be self-aware of unhealthy eating behaviors in
daily life. Although it was developed for the medical treatment of
obese patients, the questionnaire on eating behaviors may be useful
for helping university students learn eating behavior habits and peculiarities as well as health education.
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Introduction
It has been noted that about 70-80% of the cases of adolescent obesity shift to adult obesity [1]; therefore, health education for university students transitioning from adolescence
to adulthood could be extremely important for preventing the
development and progression of adult obesity and metabolic
syndrome. However, the types of lifestyles led by students that
lead to obesity remain unclear. After students enter university,
their lifestyles tend to change substantially (e.g., living alone,
having a part-time job, attending drinking parties), and some
studies have reported that the living environment itself contributes to weight gain [2, 3]. In addition to a lack of exercise,
some lifestyle patterns, such as skipping breakfast, nocturnal life, and the overconsumption of soft drinks, have been
reported to be associated with adolescent weight gain [3-7].
However, even if an unfavorable lifestyle is observed, it is often the case that obesity does not necessarily occur, and metabolic abnormalities are not apparent because this generation
has less visceral fat accumulation and good insulin sensitivity
[8]. Therefore, to gain a better understanding of the changes in
weight and metabolism among this generation, the interrelationship between lifestyle and eating habits needs to be clarified. However, to our knowledge, few studies have examined
in detail what kinds of eating behaviors university students
with such daily lifestyles have (e.g., whether students who skip
breakfast consume more late-night snacks). Furthermore, most
previous reports related to lifestyle patterns or eating habits
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have used dichotomous choice methods (i.e., “yes” or “no”),
and no studies have investigated the strengths and weaknesses
of habituality by specifically comparing eating habits with lifestyle patterns.
Therefore, in this study, we used a questionnaire on eating
behaviors developed by Dr. Toshiie Sakata, a former professor
in our department, to assess the eating behaviors of obese patients. This questionnaire was designed based on the language
actually spoken by patients who had visited an outpatient
clinic specializing in obesity treatment and been hospitalized
for treatment according to medical records. This questionnaire
has been described in the Obesity Practice Guidelines 2016
and is one of the behavioral therapies officially recognized by
the Japan Society for the Study of Obesity [9]. Unlike other
questionnaires that focus on food intake details (e.g., the food
frequency questionnaire [10]), the present measure specifies
the food preferences, conception of eating, and eating habits
of obese patients, but it is not suitable for calculating caloric
intake. However, based on the structure of the questionnaire
and the response items, it is easy to recognize the characteristics of respondents’ eating behaviors (e.g., their vulnerability
to obesity). That is, the closer a response to four points in the
questionnaire is, the more that eating behavior can then be interpreted as “habitual”.
Given this background, in this study, we examined the
characteristics of eating behavior based on the backgrounds
and lifestyles of fifth-year medical students and the factors related to weight gain using blood sampling data, a questionnaire
survey conducted during clinical training, and data from regular health examinations in Japan.

Patients and Methods
Participants
The participants were 100 fifth-grade medical students (63
men and 37 women) who participated in clinical training at
the Department of Endocrinology, Metabolism, Rheumatology
and Nephrology at the Oita University Faculty of Medicine
in 2015. A retrospective analysis was performed using fasting
blood sampling data, a lifestyle-focused questionnaire, a questionnaire on eating behaviors, physical characteristics (e.g.,
height, body weight), and blood pressure data from regular
health examinations carried out in the spring. Informed consent for obtaining blood sampling data, information on physical characteristics, and questionnaire responses were obtained
from all students while in school. This study was conducted in
accordance with the Declaration of Helsinki and carried out
with the approval of the Ethics Committee of Oita University
(date of approval: June 22, 2020; approval No.: 1873).
In brief, the clinical data and questionnaire responses
for eating behavior were compared based on the presence
or absence of representative lifestyles, and the relationship
with each lifestyle was examined. In addition, we divided the
students into three groups according to weight change after
university admission, compared their clinical data and questionnaire responses in regard to eating behaviors, and then ex132
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tracted characteristic eating behaviors related to weight gain.
Finally, we examined the students’ characteristic eating behaviors and trends in metabolic parameters.
Laboratory measurements
We used fasting blood sampling data obtained from the same
students for a study on the effects of low-carbohydrate bread
on glucose and lipid metabolism (date of approval: May 21,
2015; approval No.: 837). Plasma glucose and insulin levels
were measured using standard laboratory procedures at the
Oita University Hospital clinical laboratory.
Lifestyle-focused questionnaire and questionnaire on eating behaviors
Questionnaires focused on lifestyle and eating behaviors were
administered to all participants the day before blood collection.
The lifestyle questionnaire is a “yes/no” questionnaire that has
been used in previous reports [8, 11]. Daily self-weighing was
classified as “yes” (including “morning once a day”, “evening once a day”, and “more than once a day”) or “no” (none).
The rare cases of self-weighing less than once a day, such as
weekly or monthly, were combined into the “none” category.
Regular exercise was classified as “yes” (member of an athletic club or exercising more than 3 days a week) or “no”. Skipping breakfast was classified as “yes” (no breakfast more than
3 days a week) or “no”. Frequently eating late at night was
classified as “yes” (eating after 22:00 more than 3 days a week)
or “no”. Excessive soft drink consumption was classified as
“yes” (more than 500 mL of soft drink intake more than 3 days
a week) or “no”.
The questionnaire on eating behaviors has been officially
approved by the Japan Society for the Study of Obesity [9] and
consists of 55 question items regarding recognition of weight
and constitution, external eating behavior, emotional eating
behavior, sense of hunger or satiety, eating style, food preferences, and regularity of eating habits. The respondents answer
the statements on a four-point scale (1. Never, 2. Sometimes,
3. Frequently, and 4. Always), with a high score indicating a
habitual eating behavior.
Data from health examinations
Gender was self-reported, and age, height, body weight, systolic blood pressure (SBP), and diastolic blood pressure (DBP)
were obtained through routine physical exams conducted in
the spring. Based on the height and weight values, body mass
index (BMI) was calculated as the weight in kilograms divided by the height in meters squared. The changes in weight
and age after admission to university were calculated as the
follows: Δage = age in fifth grade (years) - age in first grade
(years), and Δweight = weight in fifth grade (kg) - weight in
first grade (kg). BMI ≥ 25 kg/m2 was considered to indicate
obesity [12].
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Table 1. Clinical Characteristics and Lifestyle Profiles of the Study Participants
Total

Men

Women

P value

Number

100

63

37

Age in fifth grade (years)

25.4 ± 5.5

26.1 ± 5.5

24.3 ± 5.4

0.116

Height in fifth grade (cm)

166.6 ± 8.7

171.4 ± 6.0

158.4 ± 6.1

< 0.001

Weight in fifth grade (kg)

61.5 ± 10.8

66.5 ± 8.3

52.8 ± 8.7

< 0.001

BMI in fifth grade (kg/m2)

22.0 ± 2.6

22.6 ± 2.3

21.0 ± 2.7

0.002

Systolic blood pressure in fifth grade (mm Hg)

119.4 ± 12.5

123.3 ± 12.7

112.9 ± 9.3

< 0.001

Diastolic blood pressure in fifth grade (mm Hg)

71.9 ± 9.8

72.7 ± 10.6

70.5 ± 8.3

0.279

Fasting plasma glucose in fifth grade (mg/dL)

77.8 ± 6.6

78 ± 5.9

77.4 ± 7.6

0.704

Fasting plasma insulin in fifth grade (μU/mL)

6.3 ± 2.8

6.0 ± 2.7

6.8 ± 3.1

0.158

(kg/m2)

BMI in first grade

21.5 ± 2.5

22.1 ± 2.2

20.6 ± 2.7

0.003

Age difference between first and fifth grade (years)

4.1 ± 1.0

4.1 ± 1.1

4.2 ± 0.7

0.494

Weight change from first to fifth grade (kg)

1.3 ± 4.2

1.5 ± 4.4

0.9 ± 3.8

0.558

Daily self-weighing (%)

33.0

27.0

43.2

0.124

Regular exercise (%)

48.0

63.5

21.6

< 0.001

Skipping breakfast (%)

37.0

42.9

27.0

0.136

Frequent late-night eating (%)

18.0

22.2

10.8

0.185

Excess soft drink consumption (%)

23.0

28.6

13.5

0.093

Data are expressed as mean ± standard deviation or (%); differences with a value of P < 0.05 were considered statistically significant. BMI: body
mass index.

Statistical analysis
Data are presented as the mean ± standard deviation (SD) for
continuous variables or percentage for categorical variables.
Quantitative data were compared between groups using Student’s t-test or the Turkey-Kramer test. Differences in proportions were compared using Fisher’s exact probability test. In
the questionnaire on eating behaviors, the mean ± SD was calculated for each item using dummy variables 1 - 4 described
above. Nonparametric data were compared between groups using the Wilcoxon rank sum-test or Dunn’s test. Analysis of variance was used to investigate the relations between BMI, SBP,
fasting plasma glucose (FPG) in fifth grade, and the degree of
habitual eating behaviors. Statistical analyses were performed
using JMP software (version 15.0.0 for Macintosh; SAS Institute Inc., Cary, NC, USA). A value of P < 0.05 (two-sided) was
considered significant.

Results
Clinical characteristics and lifestyle profiles
The participants’ clinical characteristics and lifestyle profiles
are shown in Table 1. Men had significantly greater height,
weight, BMI, and SBP than women (P < 0.001, P < 0.001, P =
0.002, and P < 0.001, respectively). No significant differences
were seen in FPG, fasting plasma insulin, or weight change
from first to fifth grade (Δweight) between men and women. In

this study, regular exercise was identified in 48% of the participants, and the proportion was three times higher in men than in
women (P < 0.001). The proportion of daily self-weighing was
likely to be greater in women, whereas men were more likely
to skip breakfast, engage in frequent late-night eating, and
consume excessive amounts of soft drinks; however, none of
the differences in lifestyle behaviors between men and women
were significant.
Comparison of clinical characteristics and lifestyle profiles
according to daily behaviors
Students were then divided into two groups according to lifestyle behaviors (daily self-weighing, regular exercise, skipping
breakfast, frequent late-night eating, and excess soft drink consumption); their clinical characteristics and the proportion of
daily behaviors are shown in Table 2. No significant differences
were found between groups according to self-weighing status.
In addition, 83.3% of the students who reported engaging in
regular exercise were man. BMI in both first- and fifth-grade
students were significantly higher in the regular exercise group
(P < 0.05), and the percentage of students who consumed excessive amounts of soft drinks was three times higher in the regular
exercise group (P < 0.05). FPG was significantly higher in the
skipping than in the not skipping breakfast group (P < 0.005),
and weight change from first to fifth grade (Δweight) tended
to be greater in the skipping breakfast group (P = 0.059). Age
change after admission to university (Δage) was significantly
greater in students who frequently ate late at night than in those
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Table 2. Comparison of Clinical Characteristics and Lifestyle Profiles Among University Students With or Without Daily Behaviors
Daily self-weighing

Regular exercise

Skipping breakfast

Yes

No

Yes

No

Yes

No

Number

33

67

48

52

37

63

Age in fifth grade (years)

26.5 ± 3.6

25.9 ± 6.2

24.5 ± 3.6

26.3 ± 6.8

25.4 ± 5.8

25.4 ± 5.4

BMI in fifth grade (kg/m2)

22.5 ± 2.3

20.8 ± 2.7

22.7 ± 2.2*

21.4 ± 2.8

22.0 ± 2.7

22.0 ± 2.5

SBP in fifth grade (mmHg)

119.7 ± 15.1 119.3 ± 11.2

121.5 ± 10.5

117.5 ± 14.0 121.3 ± 14.1

118.3 ± 11.5

FPG in fifth grade (mg/dL)

78.2 ± 5.3

77.6 ± 7.1

77.8 ± 5.7

77.7 ± 7.3

80.3 ± 7.0**

76.3 ± 5.8

BMI in first grade (kg/m2)

22.1 ± 2.5

21.3 ± 2.5

22.1 ± 2.4*

21.0 ± 2.5

21.2 ± 2.4

21.7 ± 2.5

Age difference between first and fifth grade (years)

4.2 ± 0.8

4.1 ± 1.0

4.1 ± 0.9

4.2 ± 1.0

4.2 ± 1.1

4.1 ± 0.8

Weight change from first to fifth grade (kg)

1.3 ± 5.0

1.2 ± 3.7

1.7 ± 4.6

0.9 ± 3.8

2.3 ± 4.6

0.7 ± 3.8

Men (%)

51.5

68.7

83.3**

44.2

73.0

57.1

Daily self-weighing (%)

100.0**

0.0

39.6

26.9

32.4

33.3

Regular exercise (%)

57.6

43.3

100.0**

0.0

51.4

46.0

Skipping breakfast (%)

38.4

37.3

39.6

34.6

100.0**

0.0

Frequent late-night eating (%)

15.2

19.4

25.0

11.5

18.9

17.5

Excess soft drink consumption (%)

18.2

25.4

35.4*

11.5

24.3

22.2

Frequent late-night eating

Excess soft drink consumption

Yes

No

Yes

No

Number

18

82

23

77

Age in fifth grade (years)

24.3 ± 3.3

25.6 ± 5.9

23.3 ± 1.6*

26.0 ± 6.1

BMI in fifth grade (kg/m2)

21.9 ± 3.1

22.0 ± 2.5

22.6 ± 2.0

21.9 ± 2.7

SBP in fifth grade (mmHg)

120.3 ± 11.9

119.2 ± 12.7

120.6 ± 11.2

119.1 ± 13.0

FPG in fifth grade (mg/dL)

77.8 ± 6.4

77.7 ± 6.6

77.3±5.0

77.9 ± 7.0

BMI in first grade

(kg/m2)

21.2 ± 2.8

21.6 ± 2.4

21.9 ± 2.3

21.4 ± 2.6

Age difference between first and fifth grade (years)

4.6 ± 1.0*

4.0 ± 0.9

4.3 ± 0.7

4.1 ± 1.0

Weight change from first to fifth grade (kg)

2.2 ± 4.4

1.1 ± 4.1

2.0 ± 4.3

1.1 ± 4.2

Men (%)

77.8

59.8

78.3

58.4

Daily self-weighing (%)

27.8

34.2

26.1

35.1
40.3

Regular exercise (%)

66.7

42.9

73.9*

Skipping breakfast (%)

38.9

36.6

39.1

36.4

Frequent late-night eating (%)

100.0**

0.0

21.7

16.9

Excess soft drink consumption (%)

27.8

22.0

100.0**

0.0

Data are expressed as mean ± standard deviation or (%). Statistically significant data; *P < 0.05, **P < 0.005 vs. No. BMI: body mass index; SBP:
systolic blood pressure; FPG: fasting plasma glucose.

who did not (P < 0.05). The students who consumed excessive
amounts of soft drinks were significantly younger and engaged
in regular exercise significantly more frequently than those who
did not (P < 0.05 and P < 0.05, respectively).
Outcomes of the questionnaire on eating behaviors according to daily behaviors
Comparing with and without lifestyle behaviors, the characteristics of eating behavior as quantified using dummy vari134

ables are shown in Supplementary Material 1 (www.jofem.
org). The results were as follows: 1) Students who weighed
themselves daily believed that they were more likely to gain
weight than those who did not. In addition, they often felt
regretful after eating a lot, but refrained from ever eating fast
food and sweet breads. 2) Students who engaged in regular
exercise thought that it was more wasteful to leave food on
a plate after a meal than those who did not, ordered great
quantities of food, preferred noodles and meats, attended
more banquets and drinking parties, considered dinner to be
the most luxurious meal, and tended to eat until full. On the
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Table 3. Comparison of Clinical Characteristics, Lifestyle Profiles, and Responses on the Questionnaire on Eating Behaviors Based
on the Difference in Weight Change From First to Fifth Grade
Weight change from first to fifth grade
Number
Age in fifth grade (years)
(kg/m2)

Weight gain (≥ 3%)

Weight gain (< 3%)

Weight loss

40

33

37

26.0 ± 7.3

24.4 ± 3.6

25.4 ± 4.1

23.1 ± 2.6* ***

21.2 ± 2.4

21.4 ± 2.3

SBP in fifth grade (mm Hg)

120.7 ± 15.1

116.8 ± 10.6

119.8 ± 10.6

FPG in fifth grade (mg/dL)

79 ± 7.1

77.0 ± 6.8

76.9 ± 5.7

BMI in fifth grade

(kg/m2)

21.2 ± 2.3

21.0 ± 2.3

22.3 ± 2.7

Age difference between first and fifth grade (years)

4.2 ± 0.8

4.2 ± 1.2

4.0 ± 1.0

Weight change from first to fifth grade (kg)

5.1 ± 3.3** ****

0.8 ± 0.6****

-2.5 ± 2.2

BMI in first grade

Men (%)

67.5

47.8

67.6

Daily self-weighing (%)

32.5

34.8

32.4

Regular exercise (%)

52.5

43.5

46.0

Skipping breakfast (%)

50.0

30.4

27.0

Frequent late-night eating (%)

20.0

17.4

16.2

Excess soft drink consumption (%)

35.0

13.0

16.2

1.33 ± 0.57* ****

1.96 ± 0.93

1.97 ± 0.93

External eating behavior
   I often eat socially
Eating style
   I am a fast eater

2.88 ± 1.04*

2.17 ± 1.15

2.38 ± 0.98

   During meals, I end up having one mouthful after another.

2.75 ± 0.87*

1.96 ± 1.19

2.35 ± 0.98

Regularity of eating habits
   I often eat late-night snacks.

2.45 ± 0.88***

2.26 ± 0.86

1.92 ± 0.89

   I do not eat breakfast.

2.55 ± 1.26***

1.83 ± 0.98

1.81 ± 1.13

Data are expressed as mean ± standard deviation or (%). In the questionnaire on eating behaviors, only question items that had a significant difference are shown. Statistically significant data; *P < 0.05, **P < 0.005 vs. weight gain (< 3%); ***P < 0.05, ****P < 0.005 vs. weight loss. BMI: body
mass index; SBP: systolic blood pressure; FPG: fasting plasma glucose.

other hand, students who did not engage in regular exercise
were more likely to think that gaining weight was caused by
a lack of exercise. 3) Students who skipped breakfast tended
to be weaker in the morning than those who did not, to eat at
irregular meal times, to not eat late-night snacks (but to eat
dinner late), and to prefer fast food and meat over sweets.
However, few of these students showed conditioned eating
(e.g., “I eat because I don’t like to waste food”, “I eat because
someone else is eating”, “I eat because I am irritated”, and
“I eat even when I catch a cold”), and few indications were
seen from others that they often ate well. 4) Students who
frequently ate late at night often attended banquets or drinking parties, ate dinner late, kept food close and stocked food
in the refrigerator, and tended to eat snacks, fruits, and sweets
without thinking. However, they were not likely to think that
they gained weight because of a lack of exercise. 5) Students
who consumed excessive amounts of soft drinks had more irregular meal times than those who did not, preferred noodles
and fast food, often ate out or got deliveries, and tended to
eat a lot of snacks.

Comparison of clinical characteristics, lifestyle profiles, and
responses to the questionnaire on eating behaviors based on
the difference in weight change from first to fifth grade
The clinical characteristics, proportion of lifestyle behaviors,
and questionnaire responses for eating behaviors for students
grouped according to their change in weight are shown in Table 3. BMI in fifth grade was significantly higher in the weight
gain of 3% or more than in the weight gain of less than 3%
group or the weight loss group (P < 0.05 and P < 0.05, respectively); however, no significant differences were seen between the weight gain of less than 3% and weight loss groups.
In addition, no trends were observed for SBP or FPG. In the
weight gain of 3% or more group, the percentage of students
who consumed excessive amounts of soft drinks was twofold
higher than that in the other groups; however, the proportions
were not significantly different between the three groups. The
students with weight gain of more than 3% had significantly
greater self-awareness of fast eating, eating late-night snacks,
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Figure 1. The relationship between BMI, SBP, and FPG in fifth grade and degree of self-awareness of habitual eating behaviors
related to weight gain more than 3%. (a-c) Fast eating; (d-f) Late-night eating; (g-i) Not eating breakfast. (a, d, g) BMI in fifth
grade, (b, e, h) SBP in fifth grade, and (c, f, i) FPG in fifth grade. The numbers in each figure represent the degree of self-awareness of habitual eating behaviors: “1. Never, 2. Sometimes, 3. Frequently, and 4. Always”. (a) The self-awareness of fast eating
was significantly associated with higher BMI (P < 0.001). (h, i) SBP and FPG tended to be higher in students who were aware of
their tendency to skip breakfast. BMI: body mass index; SBP: systolic blood pressure; FPG: fasting blood glucose.

and not eating breakfast than those with weight gain of less
than 3% or weight loss; however, they were also less aware
that they would often eat while socializing.
Relationships between BMI, SBP, and FPG in fifth grade
and degree of self-awareness of habitual eating behaviors
related to weight gain of more than 3%
Self-awareness of fast eating was significantly associated with
higher BMI in fifth grade (P < 0.001) (Fig. 1a); however, no
significant relationship was found between SBP and FPG in
fifth grade and the degree of self-awareness of fast eating (Fig.
1b, c). Although no significant relationships were observed
between BMI, SBP, and FPG in fifth grade and the degree of
self-awareness of eating late at night or not eating breakfast
(Fig. 1d-g), SBP and FPG in fifth grade tended to be higher in
the students who were highly aware that they would not have
breakfast (P = 0.071 and P = 0.053, respectively) (Fig. 1h, i).

Discussion
In this study, based on the results of regular health checkups
conducted at the time of university admission and in fifth
136

grade and data obtained from clinical training, we examined
the characteristics of eating behavior according to the backgrounds and lifestyles of university students and the factors
involved in weight gain.
Although no difference in weight change was seen between
the groups with or without daily weight measurement in this
study, BMI was higher in the groups with a weight measurement
habit. This could indicate that current weight per se is an important promoter of daily weight measurement (i.e., as persons gain
weight, they start to measure their weight) [11]. The proportion
of men was clearly higher in the groups engaging in regular exercise, and the physique and weight change patterns were actually similar between men and women (Table 1). Eating behavior
in the group with exercise habits may be related to increased
calorie consumption and is likely to reflect man characteristics.
This is different from middle-aged and older people, in whom a
lack of exercise habits leads to inadvertent weight gain [13]. It is
also interesting that the students without exercise habits recognized that “they gain weight because of a lack of exercise”. The
students who skipped breakfast had few inadvertent eating behaviors, including conditioned eating; however, they also exhibited the greatest weight change pattern from first to fifth grade,
which indicates that nocturnal life is apt to cause weight gain
[6]. The students who frequently ate late at night took longer
to progress from first to fifth grade, implying that they had to

Articles © The authors | Journal compilation © J Endocrinol Metab and Elmer Press Inc™ | www.jofem.org

Kakuma et al

J Endocrinol Metab. 2020;10(5):131-139

repeat courses. This could be the reason why they had many
careless eating behaviors, such as keeping food around them
and always eating between meals. While they were not likely to
gain weight because of a lack of exercise, they firmly recognized
that eating late-night snacks was a problem. The students who
consumed excessive amounts of soft drinks were more likely
to have exercise habits. Therefore, the overconsumption of soft
drinks could be associated with exercise habits; this may be the
reason why glucose tolerance was not significantly affected, as
exercise habits compensate for the metabolic effects associated
with excessive consumption of soft drinks [8]. When comparing the amount of weight change between the representative
five lifestyles in this generation, eating habits generally had a
stronger effect on weight change than did exercise habits (Table
2). Furthermore, it should be noted that the students who frequently ate late at night did not skip breakfast, and vice versa,
and these two eating behaviors did not overlap with each other
(Supplementary Material 1, www.jofem.org).
Regarding weight change, considering the weight itself in
first grade and the influence of gender differences, we classified
the students by the change rate, not by the change amount of
the actual measurement value, and compared the weight gain
of 3% or more, the weight gain of less than 3%, and the weight
loss groups. At our university, 37% of students lost weight after
admission, but no difference in BMI in fifth grade was found
between the weight loss and weight gain of less than 3% groups
(Table 3). No apparent difference in gender or lifestyle behaviors was observed, and BMI in first grade among the weight
loss group was higher compared with the other two groups,
which indicates that the students who were relatively heavy
lost weight after entering university. However, since these two
groups (weight loss and weight gain of less than 3%) had primarily normal weight levels and were of average physique at
the same age [14], weight gain of less than 3% can be interpreted as a natural gain for this generation. In fact, a significant
difference in eating behaviors was observed in the weight gain
of 3% or more group, and three unique eating behaviors (“fast
eating”, “eating late-night snacks”, and “not eating breakfast”)
were extracted (Table 3). In multiple logistic regression analysis, “fast eating” and “not eating breakfast” were independent
factors related to weight gain of 3% or more (data not shown).
Furthermore, these two factors remained even if age, gender,
various lifestyles, and BMI in first grade were used as confounding factors. Therefore, in this study, “fast eating” and “not
eating breakfast” were independent factors for weight gain of
3% or more among this generation. In addition, “I often eat socially” was significantly low in the weight gain of 3% or more
group, and the students who obviously gained weight overate
on their own free will. When comparing the three eating behaviors in terms of self-awareness, BMI in fifth grade gradually
increased depending on the cognitive strength of “fast eating”
(Fig. 1a). The following mechanisms by which “fast eating”
causes weight gain have been reported: due to a lack of satiety,
“fast eating” may cause overeating before fullness, which can
lead to insulin resistance, disrupted energy balance, and finally,
overweight [15]. On the other hand, no differences in SBP, FPG
(Fig. 1b, c), or fasting insulin level were seen (data not shown).
Even in the group that was most aware of “fast eating”, the
average BMI was 23.5 kg/m2, which is not considered obese,

and insulin sensitivity was good; therefore, it may be difficult
to observe metabolic changes compared with BMI in terms of
self-awareness of “fast eating”. On the other hand, high blood
pressure and blood glucose levels tended to be observed in students who were strongly aware of “not eating breakfast” (Fig.
1h, i). The students who skipped breakfast showed careful eating activities and a low desire for food; however, they led a
nocturnal life and had trouble getting up in the morning, which
indicates a high possibility of metabolic changes due to abnormal life rhythms rather than excessive energy intake. Skipping breakfast was most likely to cause weight change from
first to fifth grade, but no difference was seen in BMI in fifth
grade (Table 2). In this generation, nocturnal life rhythms tend
to cause weight gain [6] and eating three proper meals a day
has been reported to lead to obesity [16]. In other words, skipping breakfast tends to cause weight gain because of a shift to
a nighttime lifestyle, but the absolute amount of energy intake
is not necessarily large, so there may be no difference in BMI
depending on the strength of awareness of “not eating breakfast”. From the above, “fast eating” leads to weight gain and
even obesity [17]. Even students who ate fast from time to time
gained weight, so the BMI of students who develop a habit of
“fast eating” should definitely be considered high. On the other
hand, skipping breakfast and frequently eating at night also
cause weight gain, but the current BMIs (in fifth grade) were
not always higher than those of students who do not show this
behavior (Table 2). However, if “not eating breakfast” becomes
a habit, metabolic changes may occur easily regardless of the
current weight. Being a member of society, experiencing an absolute decrease in regular exercise (e.g., withdrawing from club
activities), and being exposed to gastronomy raise blood pressure and blood glucose levels. To correct fast eating, it is recommended to eat a good breakfast daily and practice chewing
instruction. It is quite interesting that no differences were seen
in the behaviors directly related to weight gain (“fast eating”,
“eating late-night snacks”, and “not eating breakfast”) with or
without daily weight measurement, regular exercise, and excessive consumption of soft drinks (Supplementary Material 1,
www.jofem.org).
In the questionnaire on eating behaviors, “I often eat latenight snacks” and “I don’t eat breakfast” overlapped with the
contents of the questionnaire items regarding the lifestyle
behaviors “Frequently eating late at night” and “Skipping
breakfast”. Overall, 38.9% of the students who replied “yes”
to “Frequently eating late at night” answered “4. Always” for
the item “I often eat late-night snacks” on the questionnaire
on eating behaviors. Similarly, 56.8% of the students who replied “yes” to “Skipping breakfast” answered “4. Always” for
the item “I don’t eat breakfast”. In other words, eating behavior varies from day to day, and self-assessment is difficult to
evaluate using only dichotomous variables (“yes” or “no”), so
this should be recognized as being fairly heterogeneous. By
converting the results of the questionnaire on eating behaviors
into a continuous scale, the students who answered “skipping
breakfast” on the lifestyle-focused questionnaire were estimated to be twice as aware of “I don’t eat breakfast” as those
who did not, which suggests a large “perception gap” in the
concerned eating behavior. On the other hand, “I often visit
convenience stores” and “I like noodles” always had a score of
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more than 3, regardless of lifestyle behaviors, and thus should
be regarded as a general characteristic (habitual eating behavior) of this generation. In addition, the scores for “I am the
type who gains weight even by drinking water” and “I can’t
tell if I’m hungry or full” were clearly low, which is specific
to obese patients, and should be understood as a feeling close
to an eating disorder. Although the questionnaire on eating behaviors was developed to treat obese patients, it also appears
to be useful for understanding the habits and peculiarities of
eating behaviors among university students.
The limitations of this study are as follows. First, this was a
retrospective analysis of data obtained during clinical training,
and the number of cases was limited to only 100 in one grade.
Second, drinking and smoking history was excluded from
the analysis because of the possibility of duplicate answers.
Third, height, weight, and blood pressure data in fifth grade
were obtained from regular health examinations in spring, and
the blood sampling and questionnaire data were collected at
the time of the clinical training. Accordingly, data should not
be collected at the same time. Finally, living environment and
stress have been reported to be factors that cause weight gain
in university students [3, 18], so it is impossible to exclude the
influence of these factors on eating behaviors.
In conclusion, we investigated the characteristics of eating behaviors based on the backgrounds and lifestyles of and
the factors involved in weight gain for 100 fifth-grade students
at Oita University Faculty of Medicine. The students who engaged in daily self-weighing took better care of their physique
and constitution and avoided eating foods that cause weight
gain. Regular exercise was common among men, and students
with such habits tended to follow eating behaviors that compensated for the increase in calorie consumption. The students
who skipped breakfast did not eat much, but their weight tended to increase due to their nighttime rhythm. The students who
frequently ate at night often had snacks. The students who consumed excessive amounts of soft drinks often had careless eating behaviors but were also likely to have exercise habits. Three
eating behaviors were extracted as factors that cause weight
gain of 3% or more: “fast eating”, “eating late-night snacks”,
and “not eating breakfast”. The habit of “fast eating” was found
to cause weight gain, while the habit of “skipping breakfast”
was shown to cause metabolic disorders easily regardless of
current weight. These findings suggest that chewing instruction
to correct fast eating and avoiding skipping breakfast to adjust
students’ daily rhythm should be part of health education for
university students that aims to prevent metabolic syndrome.

Supplementary Material
Suppl 1. Outcome of questionnaire on eating behaviors in university students with or without daily behaviors.
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