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Recommendations of Lifestyle Modification According to a 
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Abstract

Background: We analyzed what kind of lifestyle modification first-
year university students need based on the results of a health-con-
sciousness survey conducted in first-year students immediately after 
they entered a university.

Methods: This population-based cross-sectional study used a “ques-
tionnaire survey on lifestyle and health for promoting health” conduct-
ed in Japan in 2015. From among an initial pool of 3,912 students, we 
excluded 314 due to insufficient data. The remaining 3,598 students 
(2,206 males and 1,392 females) were divided into four groups accord-
ing to body mass index (BMI) based on Japan Society for the Study 
of Obesity “Guidelines for the management of obesity disease 2016”: 
low (18.5 > BMI), less than standard (22.0 > BMI ≥ 18.5), standard or 
higher (25.0 > BMI ≥ 22.0) and obesity (BMI ≥ 25.0).

Results: Females had an ideal body image that was at a lower body 
weight regardless of their BMI. Males in the low BMI and obesity 
groups tended to be less aware of health issues. For each level of 
BMI, and in both males and females, the most frequent report of stress 
was “sometimes feel”. The most frequent method for relieving stress 
was spending time with friends. Among males, those in the obesity 
group spent more time with “personal computers, televisions and 
games, etc.” in a sitting position. When students were asked to rank 
which of their lifestyle habits needed the most improvement, “lack 
of exercise” was the highest, followed by “irregular schedule” and 
“dietary habits”. In daily living behavior, a significant difference was 
observed for “exercise” among males, but not females.

Conclusion: The attitudes of both males and females regarding the 

importance of physical activity and the necessity of efforts to improve 
health are presented. Health education for university students based 
on the attitudes may be useful for the prevention of lifestyle-related 
diseases for themselves in the future and before they become parents.

Keywords: Lifestyle-related diseases; Gender; Obesity; Stress; Diet; 
Physical activity

Introduction

More than 20 years have passed since the Ministry of Health 
and Welfare proposed that the term “Adult diseases” be 
changed to “Lifestyle-related diseases”. Currently, the preven-
tion of lifestyle-related diseases is considered to be important. 
Regarding lifestyle-related diseases in children, in 1957 it was 
reported that obesity at a younger age tended to be associated 
with more extreme obesity in adulthood [1]. Metabolic syn-
drome in adulthood has been suggested to begin as early in 
childhood as age of 5 years [2]. A study in Japanese-Americans 
suggested that a Japanese lifestyle in childhood may reduce the 
risk of obesity, which is one of the risk factors for metabolic 
syndrome, in the future [3]. In Japan, lifestyle-related diseas-
es have become a problem due to changes in lifestyle during 
childhood, and research on obesity and metabolic syndrome 
in school-aged children is proceeding [4, 5]. Levels of serum 
high-density cholesterol in junior high school students are re-
lated to a decrease in daily physical activity [6]. It has been re-
ported that the changes in body mass index (BMI) in the early 
teens mainly reflect changes in muscle mass in males and fat 
volume in females [7]. In addition, since the balance between 
BMI and the accumulation of body fat greatly changes in pu-
bertal boys [8], recommendations for physical activity, while 
taking gender into account, are needed for proper growth and 
development in childhood. The relationship between parents 
and their children is closely associated with the prevention of 
obesity [9]. In adolescence, poor-quality or too-short sleep is 
related to increases in BMI and body fat volume, as are un-
healthy eating habits [10]. The onset of lifestyle-related dis-
eases is thought to be related to conditions in the fetal and early 
postnatal periods according to DOHaD theory [11], which is 
based on the fetal programming hypothesis by Barker [12].

Therefore, to prevent lifestyle-related diseases, it is neces-
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sary to give guidance to university students who are in the tran-
sition period from childhood to adulthood while taking into 
consideration the influence of gender differences on growth 
and development. In this study, we analyzed what kind of life-
style modification they need based on the results of a health-
consciousness survey conducted in first-year students immedi-
ately after they entered a university.

Patients and Methods

Participants and procedure

Between 2010 and 2015, a “questionnaire survey on lifestyle 
and health for promoting health” was administered to incoming 
freshmen at Fukuoka University. About 24,000 students par-
ticipated in the survey. Most students were between 18 and 20 
years old, which is too young to be at risk for lifestyle-related 
diseases. The survey items included height, weight, BMI, preg-
nancy consciousness, concern for health dietary habits, health 
levels, sleeping habits, exercise habits, encouragement of phys-
ical activity, body image, smoking, stress and general feelings 
over the previous 2 weeks. Students were asked to rate their 
health levels from 0 point (lowest, a very bad health level) to 
10 points (highest, a very good health level). Body image is a 
person’s perception of the aesthetics of their own body, and it 
is how you see yourself when you look in the mirror or when 
you picture yourself in your mind. Students in the Department 
of Sports Science were excluded, since we considered that they 
would all be highly health-conscious and could have very strict 
BMI and body weight requirements depending on their sports 
specialty. Since this Department was not surveyed in 2015, we 
simply used the survey data from 2015. Of the 3,912 students 
surveyed in 2015, we excluded 314 because of incomplete data. 
The remaining 3,598 students were divided into males and fe-
males (Table 1). They were also divided into four groups ac-
cording to BMI based on the Japan Obesity Association “Obe-
sity Disease Guideline 2016”: low (18.5 > BMI), lower than 
standard (22.0 > BMI ≥ 18.5), standard or higher than standard 
(25.0 > BMI ≥ 22.0) and obesity (BMI ≥ 25.0). This study was 
approved by the Institutional Review Board of Fukuoka Uni-
versity, and we analyzed questionnaire data retrospectively.

Statistical analysis

Statistical analyses were performed with IBM SPSS statistics 
version 24 (IBM, Chicago, IL, USA). Values are expressed as 
mean ± standard deviation. Groups were compared by the chi-
square test. P < 0.05 was considered statistically significant.

Results

Characteristics of the subjects

There were 2,206 males (61.3%) and 1,392 females (38.7%) Ta
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(Table 1). BMI, age, height and body weight in males and fe-
males were 21.4 ± 2.8 kg/m2, 18.6 ± 1.0 years, 171.3 ± 5.6 
cm and 62.7 ± 9.2 kg, and 20.1 ± 2.2 kg/m2, 18.4 ± 0.8 years, 
157.7 ± 5.2 cm and 50.0 ± 6.5 kg, respectively. With regard 
to the BMI distribution, 224 males (10.2%) and 292 females 
(21.0%) were in the low group, 1,233 males (55.9%) and 902 
females (64.8%) were in the lower than standard group, 562 
males (25.5%) and 164 females (11.8%) were in the standard 

or higher group, and 187 males (8.5%) and 34 females (2.4%) 
were in the obesity group (Fig. 1). While both males and fe-
males tended to have a low BMI, 85.8% of females were low-
er than standard. In response to a prompt regarding housing, 
57.0% males and 69.8% females answered that they lived in 
a “house with their relatives”, and there were no significant 
differences in housing among the four BMI groups in males (P 
= 0.153) and females (P = 0.135). In response to the question 
“Do you have an interest in promoting health?”, the most com-
mon answer in all four BMI groups for both males and females 
was “moderately”. In response to the question “Do you want 
to lose weight or gain weight?” (Fig. 2), 67.9% of males in 
the low BMI group wanted to gain weight, 49.7% in the lower 
than standard group wanted to stay the same weight, 65.6% in 
the standard or higher group wanted to lose weight, and 83.3% 
in the obesity group wanted to lose weight. Thus, the male 
students’ body images were appropriate for their BMI levels. 
Among females, in the low BMI group, 50.7% wanted to stay 
the same weight and 41.6% wanted to lose weight, 86.9% in 
the lower than standard group wanted to lose weight, 99.4% 
in the standard or higher than standard group wanted to lose 
weight, and 97.1% in the obesity group wanted to lose weight. 
Thus, females had an ideal body image that was at a lower 
weight regardless of their BMI (Fig. 2).

Health levels

The results of health levels were classified into quartiles as 
“low” (< 3.9), “slightly low” (≥ 3.9 and < 5.5), “slightly high” 
(≥ 5.5 and < 7.6), and “high” (≥ 7.6) (Table 2). Among males, 
subjects with low health levels in the low BMI (31.8%) and 
obesity (47.8%) groups tended to have higher percentages, 
whereas there were no remarkable differences between the 
lower than standard or standard or higher groups and the stand-
ard group. Among females, there were no remarkable differ-
ences in health levels between the low BMI and lower than 

Figure 1. Histogram of body mass index (BMI) in male and female. The 
subjects were divided into four groups: low (18.5 > BMI), lower than 
standard (22.0 > BMI ≥ 18.5), standard or higher than standard (25.0 > 
BMI ≥ 22.0) and obesity (BMI ≥ 25.0).

Figure 2. Body image in males (a) and females (b). The subjects were divided into four groups: low (18.5 > BMI), lower than 
standard (22.0 > BMI ≥ 18.5), standard or higher than standard (25.0 > BMI ≥ 22.0) and obesity (BMI ≥ 25.0). Closed, gray and 
open bars indicate “the subjects want to lose weight”, “the subjects want to gain weight” and “the subjects want to stay the same 
weight”, respectively.
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standard groups. In the female obesity group, 41.2% reported a 
low health level. In the standard or higher than standard female 
group, the most frequent self-assessment was a slightly low 
health level (31.7%).

Stress levels

Among both males and females, in all BMI groups, the most 
commonly reported stress level was “sometimes feel” (Table 
3). There were no significant differences in the feeling of stress 
between the BMI groups. Both males and females did not feel 
that they should reduce their stress levels. For both males and 
females, in all BMI groups, the most frequent cause of stress 
was “study at the university”. Among females, there were sig-
nificant differences between the BMI groups and “cause of 
stress”, particularly “relationships with friends” (P = 0.034) 
and “employment and career paths” (P = 0.043); there were no 
similar differences in males. The most frequent method used 
to relieve stress was “spending time with friends”, but only fe-
males showed a significant difference among the BMI groups 
(P = 0.016). When “exercise and sports” was compared with 
“personal computers, televisions and games, etc.” in a sitting 
position, males in the low BMI (42.9%) and obesity (43.9%) 
groups were more likely to respond the latter, whereas those 
in the standard or higher groups showed a high percentage of 
“exercise and sports” (40.6%). In the female obesity group, 
“personal computers, televisions and games, etc.” and “exer-
cise and sports” accounted for 50.0% and only 2.9% of the 
responses, respectively. The other three BMI groups showed 
high percentages of “spending time with friends”. There were 
many between-gender differences regarding feelings of stress, 
the cause of stress and the method used to reduce stress. How-
ever, there were no significant differences in the perceived 
“need to reduce stress” among the BMI groups in males (P = 
0.400) and females (P = 0.258).

Most needed lifestyle modification

When students were asked to rate the aspects of their lifestyle 
that they most needed to change (Table 4), “lack of exercise” 
was the highest (43.0%), followed by “irregular schedule” 
(31.7%) and “poor dietary habits” (30.7%). There were sig-
nificant gender differences in “lack of exercise” (P < 0.001) 
and “irregular schedule” (P = 0.033). There were also signifi-
cant differences in “lack of exercise” and “irregular schedule” 
among the BMI groups for both males and females. In addi-
tion, there was a significant gender difference in “not neces-
sary” (P < 0.001).

Daily living activities

There were significant gender differences in daily living ac-
tivities except for “wake up” (P = 0.849) (Table 5). Among 
males, significant differences were observed between the BMI 
groups for “exercise” (P < 0.001) and “ingenuity of exercise” 
(P = 0.004), while similar differences were not seen among fe-Ta
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males. While “eat regular meals 3 times a day” was a frequent 
response among both males (57.0%) and females (70.6%), 
there were no differences among the BMI groups (males, P = 
0.113; females, P = 0.399). With regard to sleep habits, 67.3% 
of males and 72.1% of females could sleep soundly, and about 
30% of students (percentages of “unhealthy” plus “sometimes 
wake up”) could not. Six hours of sleep was the most frequent 
response among both males (46.3%) and females (42.9%). 
With regard to exercise (P < 0.001) and ingenuity of exercise 
(P < 0.001), there were significant differences between males 
and females. Among low BMI males, 17.0% and 41.3% re-
ported “not do it” and “hardly do it” exercise, respectively. 
In the other three groups, more than 60% responded that they 
“sometimes do it” or “do it well”. With regard to “ingenuity of 
exercise”, more than 60% of students in all four BMI groups 
responded “sometimes do it” or “always”. Among females in 
all four BMI groups, more than 60-70% responded “not do 
it” or “hardly do it” for exercise, and more than 60-70% re-
sponded “sometimes do it” and “always” for ingenuity of ex-
ercise. In females, there were no significant differences among 
the BMI groups with respect to either exercise (P = 0.438) or 
ingenuity of exercise (P = 0.135).

Discussion

University students are expected to exhibit the lifestyle habits 
they adopted in their childhood environment. In this survey of 
the health-consciousness of first-year university students, sig-
nificant differences were found in self-reported health levels, 
stress levels, the most needed lifestyle modification and daily 
living activities. It is very important to raise the awareness of 
new university students regarding health issues.

Among females in the low BMI group, 41.6% and 50.7% 
of students thought that they should ideally “want to lose 
weight” and “want to stay the same weight”, respectively (Ta-
ble 1). Regardless of their BMI, females, but not males, had a 
very strong desire to lose weight. Female university students 
have been reported to have a poor self-image a keen desire to 
lose weight, a tendency to have an eating disorder, a tendency 
to be on a diet, and to be strongly influenced by their friends 
[13]. In addition, a high level of malondialdehyde low-density 
lipoprotein was observed in remarkably lean girls. Since there 
is a significant correlation between leanness and the level of 
small dense low-density lipoprotein, it is important to instruct 
people to maintain an appropriate weight [14]. Lean male stu-
dents had more subjective symptoms than normal and obese 
students. While lean female students were in worse health, 
they were as health-conscious as normal-weight students [15]. 
Women with a BMI less than 18.5 tend to deliver babies with 
lower birth weights than multiparturient women with a BMI 
from 18.5 to less than 25 [16]. In addition, low weight females 
from age 20 to after middle age have been associated with an 
increased risk of osteopenia [17]. In this study, although males 
tended to be less likely to be lean than females, 66.1% (10.2% 
low BMI and 55.9% lower than standard) of male students de-
sired to lose weight (Table 1). In a study of more than 350,000 
Japanese subjects, BMI from 21 to 27 was associated with the Ta
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lowest risk of mortality [18]. Over the past 20 years, there has 
been a growing desire among not only female students but also 
male students to lose weight. This suggests that both males and 
females could benefit from health education at the university 
and in childhood. A longitudinal health education curriculum 
is needed to support students as they transition from childhood 
to adulthood.

Among both males and females, there was no significant 
difference in “stress” between the BMI groups, but a signifi-
cant difference was recognized in “personal computer, televi-
sion, games, etc.” as “methods used to relieve stress” (Table 
3). There was also a significant difference in “lack of exercise” 
as “most needed lifestyle modification” (Table 4). Groups 
characterized by low physical activities and/or behavior in a 
sitting posture have significantly higher rates of obesity [19]. 
In addition, students with moderate and high physical activity 
have a less frequent sitting posture, lower body fat and higher 
total energy consumption than students who sit for long hours 
or with low activity levels [20]. In our study, there was no sig-
nificant association between “stress” and the BMI groups (Ta-
ble 3). However, “personal computer, television, games, etc.”, 
which involves sitting, was associated with “methods used to 
relieve stress”. Since these students are aware of their lack of 
exercise, it is important to support continued physical activity. 
Studies of fatigue and pain related to Internet use by college 
students have reported effects on the eyes and neck [21]. Cur-
rently, personal computers are often used in early childhood, 
and “personal computer, television, games, etc.” are activities 
that are done in the home, which means that students spend 
less time playing outside. Since “personal computer, televi-
sion, game, etc.” involves a sitting posture, “methods used 
to relieve stress” should be changed to “exercise and sports”. 
Another strategy is to use “personal computer, television, 
games, etc.” for a recommendation of exercise as a means. The 
development of software that can be used by both males and 
females to promote exercise using “personal computer, televi-
sion, games, etc.” may be important.

There was a significant difference between males and 
females with regard to “health levels” (Table 2). There were 
also significant differences in “exercise” (Table 5), and “exer-
cise and sports” as “methods of relieving stress” (Table 3) be-
tween males and females. Although male students have more 
physical activities than female students, psychologically males 
showed lower health levels than females. Female students in 
the obese group self-reported “low” health, whereas more than 
half of females in the low BMI group considered their health 
to be “slightly high” or “high”. Although females recognized 
their own “lack of exercise”, it is necessary for females to un-
derstand that health levels are not good even if they are thin.

Study limitations

First, this study was cross-sectional. Second, we only exam-
ined students with regard to gender and BMI, and weight and 
height were self-reported. We did not examine the changes in 
BMI and other factors after admission. Third, the students sur-
veyed were young adults who had not finished growing, and 
it is difficult to apply standard BMI values. The relationship 

between childhood indexes and adult BMI, such as the degree 
of obesity, Laurel index, Kaup index, etc., should be examined 
in a future study.

Conclusions

The lifestyle habits of first-year university students reflect their 
environments in childhood, and they may need help to under-
stand their own health-related behavior and how to engage in 
more health-promoting activities for the prevention of life-
style-related diseases in the near future. Since these students 
may become parents themselves, it is important that efforts are 
made to raise their health-consciousness. Health education for 
lifestyle modification is important not just for obese students, 
but also for lean students.
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