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Abstract

Background and Objective

The health benefits of regular exercise are well known, and the transition to adulthood is an important time
for establishing exercise habits. In this study, we aimed to identify the degree of obesity prevention and
fitness according to exercise level in male and female university students who live in dormitories.

Material and Methods

This study included 1,808 university dormitory residents, 1,263 men and 545 women, who completed a
sociodemographic questionnaire and were classified into groups according to exercise habit. Sociodemo-
graphic data were expressed as frequency and percent, and one-way analysis of variance was conducted to
examine the group difference according to exercise habit.

Results

Weight, muscle mass, lean body mass, and basal metabolism were significantly higher in male university
students living in dormitories who habitually exercise at least 3 times a week compared to those who exercise
less often (p<0.05). The body mass index was higher in female university students living in dormitories
who exercise at least 3 times a week compared to those who exercise less often (p<0.05). The former group
could also perform a greater number of sit-ups (p<0.01) and had greater back strength (p<0.01) and faster
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whole-body reaction time (p<0.01). Women who exercised at least once a week could perform more push-
ups versus those who did not exercise (p<0.01). Male university students living in dormitory who exercise
at least 3 times a week had higher systolic blood pressure and greater grip strength than male students who
exercised twice a week or less (p<0.05); they could also do more push-ups (p<0.05).

Conclusion

University students who exercise at least 3 times a week have somewhat higher fitness and healthier body
composition compared to those who exercise twice a week or less. These differences may impact lifetime

fitness and body composition.

University dormitories aid in building self-reliance
and the spirit of independence as well as affecting
students’ daily life, culture, study habits, and prepa-
ration for employment. The university dormitory is
developing to provide total care for university students.

Entering college at 18-20 years of age is an important
period in a young person’s life as this experience can
help to establish behavioural patterns that could lead to
a healthy lifestyle in adulthood and old age.! However,
risky health behaviour that could induce overweight
and obesity are prevalent in many college students.’
It has been reported that students are at highest risk
of gaining weight in their junior or freshmen year.’
Studies conducted in the United States have shown that
students in their junior or freshmen days in university
experience higher weight gain than same-aged people
who do not attend university.*> Studies in Europe®’
have reported that a popular name for college weight
gain, “freshman 15,” was coined due to the myth that
first-year university students gain 15 pounds; although
the students studied did gain weight over the first
year, the typical gain was smaller in reality than in
the myth.*” During freshman year, changes in diet,
drinking, and exercise habits can continue to impact
students’ weight and health over time.'” A recent
study suggested that this weight gain persists over
4 years, indicating that it may have ramifications
later in life."!

Many studies regarding the weight gain of freshmen
students have been conducted in the United States.
However, university culture is highly varied; for ex-
ample, university students in most European countries
live in considerably different circumstances,®’ more
often with their parents or in student houses than in
dedicated dormitories. Many factors have been found
to influence weight gain, including membership in

student groups, which can create a less regular eat-
ing schedule; furthermore, students with irregular
schedules are also less willing to change their eating
habits when encouraged to make healthy choices. '

Since cultural influences vary between countries
and even between corps students and non-corps stu-
dents, it is vital to study each population to increase
the effectiveness of intervention. This is one of the
first studies on weight and fitness in Korean university
students.

The physical activity patterns of most college stu-
dents living in dormitories are not at optimal levels and
get worse over time: one third of college students are
sedentary and tend to become less physically active
throughout their college years.>'* Dormitory living
can present considerable heterogeneity in spatial
distribution of eating and physical activity locations,
which can affect behaviour. Uncontrolled dormitory
environments can worsen the health status of university
students, but encouraging them to participate in sports
and physical activity can prevent those problems.

In general, exercise results in physical and psycho-
logical benefits. Regular exercise helps to maintain
body weight and prevents metabolic syndromes such
as obesity, diabetes and cardiac diseases.'* In addition,
exercise improves self-esteem,® anxiety,'® depression
and mood'”; therefore, exercise is a critical factor that
could affect emotional welfare. Furthermore, exercise
improves short-term memory by activating prefrontal
and occipital cortexes, indicating that exercise may
improve academic achievement in college students.'®
Therefore, engagement in exercise among first-year
university students is the first step to helping students
maintain a healthy lifestyle in college and later life.
In this study, we aimed to identify the obesity and fit-
ness level of university students living in dormitories
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according to exercise level, therefore providing
useful data for promotion of physical activity on
campus.

METHODS

Participants

We enrolled 1,808 male and female university stu-
dents who live in dormitories. Students were randomly
selected and details regarding their sociodemographic
characteristics including exercise habits, life habits,
safety consciousness, and health status were collected.
Students were classified into groups according to

exercise habit and gender.'” The sociodemographic
and physical characteristics of the subject are shown
in Table 1 and Table 2. Prior to participation in this
study, students provided voluntary informed consent.
Of 1,808 subjects, 1,263 (69.9%) were male and 545
(30.1%) were female. Five hundred and 3 men (39.8%)
and 165 women (30.3%) exercised more than 3 times
aweek; 230 men (18.2%) and 96 (17.6%) women ex-
ercised less than twice a week, and 185 men (14.6%)
and 108 women (19.8%) reported no exercise. Three
hundred and forty five men and 176 women did not
respond to this question.

TABLE 1 The Sociodemographic Characteristics of the Participants

Variables Items n %
Male 1263 69.9
Sex
Female 545 30.1
Men 300 23.8
15-20
Women 78 14.3
Men 504 39.9
Age 21-25
‘Women 274 50.3
M 4 .
26-30 en 59 36.3
‘Women 193 354
34 K Men 503 39.8
im
esawee Women 165 30.3
M 230 18.2
Less than twice a week en
Exercise habit Women 96 17.6
xerci
Men 185 14.6
None
Women 108 19.8
N Men 345 27.4
n-r n
on-response Women 176 323
Reoul Men 651 51.5
egular
& ‘Women 262 48.1
Men 267 21.1
Eating habi I 1
ating habit rregular Women 107 196
Men 345 27.4
Non-response
Women 176 32.3
Men 158 12.5
Bland
andness Women 79 14.5
Men 620 49.1
Normal
Women 257 47.2
Food salt level
Salt Men 140 11.1
a
Y Women 33 6.1
Non-response Men 345 27.3
P Women 176 322
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Non-smokin Men 665 52.7
& Women 290 53.2
. Men 191 15.1
Ex-smoking
. . Women 75 13.8
Smoking habit
Smokin Men 62 4.9
8 ‘Women 4 0.7
Men 345 27.3
Non-response
Women 176 32.3
Men 281 22.2
Non-drinki
on-arniing ‘Women 105 19.3
M 594 47.0
Less than twice a week e
o . Women 252 46.2
Drinking habit
. Men 43 34
More than 3 times a week
Women 12 2.2
N Men 345 27.4
n-r n
on-response Women 176 323
Men 779 61.7
Almost no
Women 290 53.2
Sometimes Men 102 8.1
i
Women 60 11.0
Drug use
Almost everyda Men 37 2.9
Y
yaay Women 19 3.5
N Men 345 27.3
on-response
p Women 176 323
Men 533 42.2
2, km
Under 2,000 Women 222 40.7
M 248 19.6
_ 2,000 km-4000 km =
Annual distance Women 110 20.2
traveled by car Men 137 10.8
R km
Over 8,000 ‘Women 37 6.8
Men 345 27.4
Non-response
Women 176 32.3
Fasteni t belt Men 702 55.6
nin
asteniifig seat be Women 260 47.7
. Men 183 14.5
Sometimes
Seat belt habit Women 98 18.0
i
Al ¢ i Men 33 2.6
most every time
Y Women 11 2.0
Non-response Men 345 27.3
p Women 176 323
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7_8h Men 662 524
- r
ours Women 245 45.0
Men 24 1.9
9 hours or more
. Women 14 2.6
Average sleep time
6 hours or less Men 232 184
" Women 110 20.2
Men 345 27.3
Non-response
Women 176 32.2
Men 216 17.1
Vi d
ey 800 Women 68 12.5
Men 635 50.3
) Normal
Current physical health Women 276 50.6
status Men 25 4.6
Bad
Women 110 20.2
Non-response Men 387 28
p Women 91 16.7
. . Men 623 49.3
Almost complete satisfaction
Women 252 46.2
Men 274 21.7
Normal
. . . ‘Women 112 20.6
Life satisfaction
Bad Men 21 1.7
a
Women 4 0.7
Men 345 27.3
Non-response
Women 177 32.5
None Men 778 61.6
Women 303 55.6
Men 120 9.5
) Once
Extended unhappiness Women 58 10.6
during past year M 19 1.5
gpasty More than twice =i
‘Women 8 1.5
Men 346 27.4
Non-response
Women 176 32.3
TABLE 2 Physical Characteristics of Subjects
Men (n =1,263) Women (n = 545)
N =1,808
Standard Standard
Mean . .. Mean .
deviation deviation
Age (years) 23.84 3.65 24.25 3.12
Height (cm) 172.70 8.20 163.26 9.06
Weight (kg) 72.03 10.97 55.53 6.71
Body mass index (kg/m?) 23.74 3.23 21.18 2.25
Body fat (%) 19.78 6.61 28.55 5.14
Waist-hip ratio (%) 0.85 0.04 0.81 0.03
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Evaluation of Body Composition

The measurement of body composition was con-
ducted according to the recommendations in Applied
Body Composition Assessment.?’ Students were asked
to remove any metal objects that they were carrying,
and measurements were conducted 30 min after urina-
tion and following a 5 minute period of rest. Weight,
body mass index (BMI), and percentage of body fat
were assessed using a body composition measuring
instrument, Inbody 720 (Biospace Co., Seoul, Korea).

Physical Fitness Tests

Physical fitness was evaluated by conducting tests
of aerobic capacity, muscular strength, muscular
endurance, flexibility, and agility according to guide-
lines in Advanced Fitness Assessment and Exercise
Prescription.?! Aerobic capacity was evaluated using
a bicycle ergometer (Aerobike 75XL, Combi Co.,
Tokyo, Japan). Muscular strength was evaluated based
on measurements of back muscle strength and grip
strength; muscular endurance was evaluated by mea-
suring the number of sit-ups and push-ups performed
in 60 seconds; flexibility was evaluated via a sit and
reach test; agility was evaluated by measuring reaction
time to auditory stimulus; and power was evaluated
by vertical jump using a digital measuring instrument
(Helmas O,Run, Seoul, Korea).

Statistical Analyses

Male and female students were each divided into
3 groups: students who reported exercising at least 3
times a week (the 3+ group), students who reported
exercising once or twice a week (the 1-2 group) and
students who reported no exercise (the 0 group). One-
way analysis of variance and a Tukey post-hoc test
was used to determine differences between groups
reporting different exercise habits. Statistical analysis
was performed using IBM SPSS Statistics ver. 18.0
(IBM Co., Armonk, NY, USA). The significance level
was set at p<0.05.

RESULTS

Differences in Body Composition According to
Exercise Habit among University Students Living
in Dormitories

Table 3 shows differences in body composition
between groups of dormitory-dwelling university

students. Compared to the other 2 groups, men who
exercised more than 3 times a week (the 3+ group)
showed significantly higher weight (»<0.05); muscle
mass (p<0.01); fat-free mass (p<0.01); and basal
metabolism (p<0.01). Women who exercised 3 times
a week had higher BMIs than women who exercised
less often or not at all (p<0.05).

Difference in Cardiovascular Function and
Physical Fitness According to Exercise Habit
among University Students Living in Dormitories

Table 4 shows the differences in cardiovascular
function and physical fitness between groups. Men
in the 3+ group had higher systolic blood pressure
and grip strength (both p<0.05), and could perform
more push-ups (p<0.05) compared to men in the
other 2 groups.

Women in the 3+ group could perform more
sit-ups (p<0.01), had greater back and grip strength
(both p<0.01), and had faster whole-body reaction
times (p<0.01) than women in the other 2 groups.
Both women who exercised 3+ times and women
who exercised 1-2 times could perform more push-
ups (p<0.01) than women who reported no exercise.

DISCUSSION

University life is characterized by a time of new
found independence through which students become
responsible for their own routines, and as such this
marks a critical juncture for education and the forma-
tion of healthy habits.?

Different styles of residences, including boarding
houses, dormitories, relatives” houses, and residential
houses may affect the lifestyle of university students.
Health promotion behaviour that can be affected by
these factors may also affect optimal well-being, per-
sonal achievement, and productive life.” Furthermore,
because university students experience rapid physi-
cal, mental, and social development, and experience
fewer specific symptoms of ill health, they may be
more insensitive to the necessity of health care than
older adults.**

Maintaining proper fitness is necessary for health
promotion and maintenance; cardiorespiratory fitness,
especially, is very important for a consistent supply
of oxygen and the removal of carbon dioxide and
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TABLE 3 The Difference of Body Composition According to Exercise Habit in University Students in

Dormitory
. Men Women
Variables Exercise Post Post
habit n | MeantSD F P I-(I);c- n | MeantSD | F p I-(I)(S)c-

Atl

tiItneessatVieek 503 | 72.06+10.71 | 3.423 | 0.033* a>b,c | 165 56.06+6.62 | 2.458 | 0.087 | NS
Body
weight | Once or 230 70.90+9.94 96 |54.18+7.01
(kg) twice a week

No exercise 185 69.73+11.47 108 | 55.05+6.59

ggzzztjveek 503 | 32.56+4.07 | 11.766|<0.001** | a>b,c | 165 21.33+2.22 | 1295 0.275 | NS
Muscle Once or
mass (kg) twice a week 230 | 31.77+3.57 96 | 20.91+2.37

No exercise 185 | 30.98+3.83 108 | 20.96+2.39

Atl

tiItn::Satv?zeek 503 | 23.7943.05 | 2933 | 0.054 | NS | 165 21.48+2.12 | 3.879 0.022* a>b.c
Body mass
index | Onceor 230 23.36+2.90 96 | 20.73+2.39
(kg/m”) twice a week

No exercise 185 23.21+£3.58 108| 20.97+2.27

At

ti:n::iltieek 503 | 19.54+6.33 | 0.806 0.447 NS 165 | 29.05+5.14 | 1.224 | 0.295 | NS
Body fat o
(%) neeor 230 19.94+6.01 96 | 28.08+5.26

twice a week

No exercise 185 20.19+7.44 108| 28.96+4.85

glzllzssat\::/eek 503 | 0.86%0.04 3.612 | 0.027* NS 165 | 0.82+0.04 | 1.187 | 0.306 | NS
Waist-hip Once or
ratio (%) . 230 | 0.85%+0.04 96 | 0.81+0.04

twice a week

No exercise 185| 0.85+0.04 108 | 0.81+0.04
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g;l:sztieek 503 | 57.58+6.79 | 10.521 | <0.001*** | asbc | 165 39.59+3.82 | 1.694| 0.185 NS
Lean body Once or
mass (kg) twice a week 230 | 56.38+5.95 96 | 38.74+3.90

No exercise 185 | 55.09+6.36 108| 38.95+3.99

At 1

tiltnzzitjveek 503 | 14.47+6.43 | 0.041 0.959 NS 165 | 16.47+4.43 | 1.712 | 0.182 | NS
body fat Once or
mass (kg) twice a week 230 | 14.52+6.04 96| 15.43+4.58

No exercise 185 | 14.64+7.84 108 | 16.11+4.06

At L

ti:n::itvieek 503 |108.15+13.85| 2.845 0.059 NS 165 102.30£10.08 | 3.791 | 0.023*| NS
Obesity Once or
degree (%) twice 2 week 230/ 106.21+13.17 96 | 98.76+11.39

No exercise 185 105.60+16.37 108 1 99.87+10.82

gltnl:ssat\::/eek 503 | 1613.79+146.60 | 10.523 | <0.001*** | a>b,c | 165 | 1224.95+82.42 | 1.664 | 0.191 NS
Basal
metabolic | Once or 230 | 1587.74+128.66 96 | 1206.95+84.28
rate (kcal) | twice a week

No exercise 185 | 1559.95+137.29 108 | 1211.25+86.15

*p<0.05, ***p<0.001; tested by one-way analysis of variance with Tukey post-hoc test SD =
standard deviation; NS = none significant; a = 3 times a week; b = twice a week; ¢ = none.

TABLE 4 The Difference of Cardiovascular Function and Physical Fitness According To Exercise Habit in
University Students In Dormitory

Men Women
. Exercise Post- Post-
+ +
Variables habit n | MeantSD F p Hoc " Mean+SD F P Hoc
At least 3 "
Systolic times a week 503 | 120.44+12.23 | 4.120 | 0.017* | a>b,c | 165 | 108.08+14.16 | 1.245 | 0.289 NS
blood Once or twice
pressure 230 1 119.60+13.98 96 | 107.24+10.73
a week
(mmHg)
No exercise 185 |118.70+£11.93 108 | 110.08+14.54
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At least 3
. . + +
Diastolic | e a wek | 503 | 7167£33.14 | 0.430 | 0.650 | NS | 165 7144+40.91 | 0562 0570 | NS
blood Once or twice
pressure 230 | 72.67+9.33 96 | 68.15+7.90
a week
(mmHg)
No exercise 185 | 72.84+8.36 108 | 71.91+£8.93
At least 3
) 503 | 77.30+12.72 | 1.661 | 0.191 | NS | 165 83.19+70.71 0.116  0.891 | NS
Heart rate | times a week
beat: i
(beats/ | Once ortwice| 31 o (o1 1) 73 96 | 80.58+12.46
min) a week
No exercise | 185 83.82+12.80 108 | 83.45+11.16
Atleast 3 503 | 51.00+38.81 | 5.642 | 0.004* | NS | 165 | 35.45+22.38  0.605 | 0.547 | NS
VO2max times a week
(ml/kg/ | Onceortwice | )1 /- oc 3485 96 | 38.59+22.08
min) a week
No exercise | 185 | 44.84+31.29 108 | 36.28+21.78
Atleast 3 503 | 22.46+4.60 | 0.873 | 0418 | NS | 165 17.31+4.97 13.408 <0.001*** a>b.c
times a week
Sit-up Once or twice
(reps/30sec) 230 | 20.99+4.60 96 | 15.70+4.67
a week
No exercise | 185 | 18.97+5.09 108 | 14.19+4.95
Atleast 3 503 | 29.91+12.65 | 3.339 | 0.036* | a>b,c | 165 | 25.75+12.72 | 13.083 | <0.001*** | ab>c
times a week
Push—up Once or twice
(Reps) 230 | 24.32+11.29 96 | 23.60+12.33
a week
No exercise | 185 | 20.59+9.97 108 | 18.33+9.40
Atleast 3 503 | 98.90+22.84 | 2.388 | 0.092 | NS | 165 64.19+23.90 |10.360  <0.001*"* | a>b,c
Back times a week
strength | Once or twice | 31 o5 16,51 gg 96 | 57.00+18.32
(keg) a week
No exercise 185 | 81.45+22.63 108 | 52.62+17.41
Atleast 3 503 | 40.45+7.83 | 4.554 | 0.011%  a>byc | 165 | 27.25+9.15 | 7.068 | 0.001** |a>b.c
Grip times a week
strength | Once or twice | 301 5041013 96 | 24.36+7.31
(kg) a week
No exercise 185 | 35.24+791 108 | 23.80+7.18
Atleast 3 503 | 41.1248.02 | 0.144 | 0.866 @ NS | 165 27.814823 | 1.849 = 0.159 | NS
times a week
Vertical Once or twice
jump (cm) 230 | 38.45+7.79 96 | 26.17+6.07
a week
No exercise 185 | 36.78+7.16 108 | 26.03+8.09
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Atl
.t east 3 503 | 255.18+65.75| 1.897 | 0.151 NS | 165 |282.75+56.32 | 5.539 | 0.004** | a<b,c
times a week
Reaction .
time (ms) | O1CC T WICe| 30 1 560.76:456.44 96 | 308.64+77.59
a week
No exercise 185 |271.97+70.00 108 | 306.01+£76.68
Atl
.t east 3 503 | 23.38+31.09 | 1.887 | 0.152 NS | 165 | 27.86+29.59 | 0.054 0.947 NS
times a week
Balance Once or twice
(sec) a week 230 | 19.75+£25.68 96 | 27.68+32.10
No exercise 185 | 19.25+£25.06 108 | 26.56+36.99
Atl
.t east 3 503 | 6.91+9.70 | 5.511 |0.004**| NS |165| 11.02+9.84 | 1.123 0.326 NS
times a week
Sit & reach Once or twice
(cm) 230 | 5.57+10.78 96 | 11.3749.36
a week
No exercise 185 | 2.84+9.65 108 | 12.70+8.12

*p<0.05, **p<0.01, **p<0.001; tested by one-way analysis of variance with Tukey post-hoc test.
SD = standard deviation; NS = none significant; a = 3 times a week; b = twice a week; ¢ = none.

body wastes. Recently, an inverse relationship was
reported between cardiorespiratory fitness and meta-
bolic syndrome.? Obesity, and abdominal obesity per
se, induce metabolic syndrome through multiple risk
factors including hyperglycemia, hyperlipidemia, and
hypertension.?® Metabolic syndrome is an important
health and social problem, as untreated metabolic
syndrome can cause premature death via type 2 dia-
betes, cardiovascular disease, and stroke.?’

Exercise has many benefits, including an increase in
basal metabolism with increase of energy expenditure
and activation of metabolism,**?* a decrease in blood
pressure,*’ and an improvement in cardiorespiratory
fitness.!

The significantly higher muscle mass, lean body
mass, and basal metabolism of participants in the
3+ group of male students indicates that this cohort
has a more healthy body composition, despite their
heavier weight.

Although the 3+ group of female university stu-
dents had higher BMIs compared to those in the other
2 groups, students in this group were not obese. The
incidence of obesity in our study group was lower
than that reported in the Korea National Health and
Nutrition Examination Survey (2015), which showed
a prevalence of 36.5% and 26.4% among men and

women, respectively, aged more than 19 years old.
It was also lower than that reported by the American
National Health and Nutrition Examination Survey
(2005-2008), which showed 72.8% and 63.0% obesity
or over-weight prevalence in mean and women more
than 20 years old with >25kg/m? of BMI, and 32.9%
and 35.6% obesity prevalence in men and women
with >30 kg/m?*."”

Men in the 3+ group had higher systolic blood
pressure, but this was still within normal range. In
general, blood pressure increases after exercise, and
decline of blood pressure is related to vascular compli-
ance. Acute aerobic exercise can have a positive effect
on vascular compliance. The 3+ group’s significantly
higher push-up and grip strength are likely to result
from higher muscle mass and lean body mass that
would positively affect muscular function.

Our findings that the 3+ group of dormitory-
dwelling women were more fit than the other groups
differ with the report that female university students
showed no difference in exercise habit or showed
decreasing tendency,’” but it is assumed that main-
taining regular exercise more than 3 times a week can
affect health-related fitness. However, it is thought
that the reason for decreasing exercise habit in other
studies may be due to lack of time, motivation, and
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housework support; this could be partly ameliorated
by dormitory life.*

In this study, men and women living in dormito-
ries showed significant differences in strength and
endurance performance according to exercise habit.
Blood pressure and heart rate also differed, although
insignificantly, between groups. The development of
obesity and metabolic syndrome as a result of changes
in cardiorespiratory fitness is not limited to adulthood;
prevention of these diseases is also necessary in the
adolescent period and during young adulthood and
university life.

Although dormitory-dwelling university students
may not maintain fitness habits throughout their en-
tire lives, regular exercise habits can have a positive
effect on the change of body composition and fitness
variables. This study examined the effect of participa-
tion in exercise, including intermittent participation,
and found that more frequent participation positively
correlated with fitness markers.

CONCLUSION

The higher scores on some fitness tests of uni-
versity students who exercise at least 3 times a week
compared to those who exercise twice a week or less
indicate that exercise habits have a strong influence on
the fitness of university students, which are likely to
persist in later life. Differences in body composition
are also evident, although not as pronounced, and may
have even greater effects on lifetime health. College
students living in dormitories should be encouraged
to adopt healthy exercise habits.
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