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| Abstract |

PURPOSE: The purpose of this study is to compare the
effects of aerobic exercise and combination exercise on
physical fitness, body composition, and depression and to
observe the relationship between obesity and depression.
METHODS: A total of 40 obese people were divided into
an aerobic exercise group (n,=20) and a combination exercise
group (n,=20) that was performed swiss ball exercise and
aerobic exercise. Each group exercised three times per week
for eight weeks. Outcome measures were basic physical
fitness, body composition, and depression.

RESULTS: After completion of the exercise, there was a
significant difference in overall physical fitness factors of
percentage body fat (%body fat), strength, muscle endurance,
flexibility, cardiovascular endurance in the combination
exercise group (p<.05). Strength, muscle endurance,
flexibility, and cardiovascular endurance were more

improved in the combination exercise group than aerobic
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exercise group (p<.05). However, changes of %body fat and
psychological factor between the two groups were not
significant.

CONCLUSION: Combination exercise program has an
effect on the solution of obesity in physical development and
strength. Therefore, it seems to that use with better perform
both aerobic exercise and Swiss ball exercise. In addition, the
Swiss ball exercise, which is an easy, convenient and
economical self-exercise that can be done at home, is
recommended due to its positive effects on physical
establishment and fitness.
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I. Introduction

According to a community Health Survey, the obesity
rate in Korea is increasing by 22% every year. Obesity
can cause health life threatening diseases including
metabolic syndrome, hypertensivity, and diabetes (Shin et
al., 2015a). Katzmarzyk et al. (2003) have mentioned that
the most direct factor among the factors causing obesity
is the lack of physical activity. Because of this, obesity

can decrease strength, muscle endurance, flexibility and
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Table 1. Demographic characteristics of the subjects

(N=40)

AEG (n=20) CEG (n,=20) tx3(p)
Age (year) 23.10 + 3.14 22.30 + 2.70 .86(.39)
Gender (male/female) 10 / 10 10 / 10 .00(1.00)
Height (cm) 167.90 + 8.18 168.46 + 7.95 -22(.83)
Weight (kg) 7541 + 19.16 71.66 + 1627 67(.51)
Body fat (%) 27.50 + 5.67 2725 £ 373 17(.87)
Values are presented as mean £SD.
AEG: Aerobic exercise group, CEG: Combination exercise group.
power, which can that bring about metabolic abnormalities. II. Methods
Thus, efficient exercise program for the obese that enable
weight control for maintenance and improvement of fitness 1. Subjects

is necessary (Kim et al., 2003).

For the development of efficient exercise program, a
variety of studies are being performed such as aerobic
exercise (Keating et al., 2015), pilates (Cakmakci, 2011),
endurance exercise (Taniguchi et al., 2016), and high
intensity interval training (Fisher et al., 2015). Among them,
aerobic exercise, which is the most popular, has been proven
to be effective in terms of cost and time, but according
to a recent study, a combination exercise program has a
more positive effect on the health related fitness factors
of strength, muscle endurance, flexibility, power in addition
to physiology (Kim and Kim, 2016; Na and Seo, 2001).
Combination exercise refers to an exercise that combines
more than 2 types of exercise. It is especially effective
when aerobic exercise and strength exercise are combined
(Back and Oh, 2015; Yang, 2015).

Meanwhile, according to the study by Dixon et al.
(2003), obese people usually have depression. Other studies
also suggest the correlation of obesity with depression and
stress (Dong et al., 2004; Onyike et al., 2003).

Thus, the aims of this study were to compare the effects
of aerobic exercise and combination exercise on overall
physical fitness and mental health in 20s aged adults with
obesity and to provide the effective exercise program for

obesity in accordance with solving a psychiatric problem.

For the study, 31 obese men with over 22% of body
fat and 33 obese women with over 28% of body fat among
316 adults at G-University were selected with a reference
to the study of Shin et al. (2015b). Inclusion criteria were
those did not participate in regular exercise for 6 months
previously and those without any medical abnormalities.
Nine adults (3 men, 6 women) who participated in regular
exercise for the last 6 months and eight adults (6 men,
2 women) who did not agree with the voluntary participation
with the understanding of the purpose and intention of the
study were excluded. Seven adults (2 men, 5 women) gave
up participating in the study during pretest. A total of 40
adults with obesity finally participated. This study was
conducted as a single blind, randomized, clinical trial.
Participants were randomly assigned to either aerobic
exercise group or combination exercise group, stratified by
gender (man or woman). To ensure blinding to group
allocation, drawing a lot method was used. The physical

characteristics of the subjects are shown on Table 1.

2. Procedure

The exercise was performed for 8 weeks. Prior to the
experiment, the health related physical strength was
measured at G-university health center, and the mental

health measurement was done through questionnaires.
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Depending on the purpose of the experiment, 10 men and
10 women were assigned to the aerobic exercise group
and the combination exercise group respectively. The
values were measured before and after exercise, and the
average values were compared between two groups. And
physical and psychological effects of two types of exercise

were studied.

3. Assessment

1) Assessment of percentage body fat

A percentage body fat (% body fat) was calculated by
biological resistance value that was measured by the method
of bioelectrical impedance analysis (BIA) using Inbody 720
(Inbody 720, Biospace, Korea). Subjects maintained an
anatomical position on the tester for 3 minutes. The
changing of obesity was assessed by the change of %body
fat, which is the index of obesity, for the comparison of
before and after solutions for obesity (Chu and Lee, 2013;
Kim et al., 2011).

2) Assessment of basic physical fitness

Basic physical fitness evaluation of the study was
conducted based on the Park (2002). For the strength test,
the participants stood on the board by using SH-2000E
(SH-2000E, O2 run, Japan), which is a back strength tool
with knees and feet extended, and then strongly pulled
the upper extremity upwards with gradual strength by
adjusting the length of metal chain to hold the handle when
upper extremity was at a flexion of 30 degrees. It was
done two times and measured with the unit of kg.

For the muscle endurance test, SH-2000N (SH-2000N,
O2 run, Japan) was used. On the sit-up measurement board,
at a supine position, the knees were in flexion and both
hands were on the back of the neck, by raising the upper
extremity using only the abdominis. A flexion forward was
performed for 30 seconds, and the frequency was measured.

For the flexibility test, by using SH-2000G (SH-2000G,

O2 run, Japan), which is the tool for sitting sit-ups, the
participants had their knees extended and stretched their
hands forward, and then they did flexions of the trunk two
times. The highest value was measured with the unit of cm.

Regarding the cardiovascular endurance test, the method
that uses Aeroobike75XL 1l (Aeroobike75XLII, O2 run,
Japan), in which strength gradually increases. Duration time
of exercise and heart rate of recovery period were measured,
and then the level of cardiovascular endurance was

estimated.

3) Assessment of mental health

Change of mental health is what translated depression’s
measurement tool Center for Epidemiologic Studies
Depression Scale (CES-D) with a reference to the study
of Park et al. (2007) and CES-D is the depression scale
is the tool for primary selection of depression Jo and Kim
(1993) translated. This measurement is a self-reporting type
of questionnaire with 20 items. The types of depression
that participants experienced the last week were measured
in 4 stages. The intensity of the symptoms was categorized
by a 4 point Likert scale, in which ‘rarely’ was 0,
‘sometimes’ was 1, ‘often” was 2, and ‘mostly’ was 3.
The total points of all the question’s ranged from 0 to
60, the positive questions (5, 10, 15) were reverse coded,
and higher scores meant higher depression. The reliability
of Korean CES-D tool used in this study was proven to
be high internal consistency reliability (0=.89), and the
score of 21 was used for clinical efficacy because it wasn’t
used for a clinical tool but for the purpose of finding out
the overall mental health condition (Jo and Kim, 1993).

4. Exercise method

1) Combination exercise program

The exercise program used in this study was organized
with the Swiss ball program of revision and compensation,
with reference to the study by Ahn et al. (2008) and Lee
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et al. (2012). The Swiss ball program is consisted of warm
up, main exercise, and cool down stages. Regarding the
combination exercise, which is the combination of aerobic
exercise and Swiss ball exercise, Swiss ball exercise is
lay hands on the ball push up, sit-up, lifting body with
open arms, stretched knee with hip lift, bent knee and
extension, jackknife. It consisted of a total of six
movements. Aerobic exercise was done three times a week
for 20 minutes each time with 60~70% strength of heart
rate maximum (HRmax) that the American college of sports
medicine (ACSM, 2006) recommended (Kim, 2010).
Regarding the Swiss ball exercise, rating of perceived
exertion (RPE) was applied, and the strength of “somewhat
hard” in “fairly light”, which is the strength of 10~15
repetition maximum (RM), was applied. Three sets of 10~
15 times were done sequentially and the rest was 1 minute

and 20 minutes per day.

2) Aerobic exercise program

For the aerobic exercise program, 20 minutes of
treadmill and 20 minutes of aerobike were used with 60~
70% strength of personal HRmax that the American college
of sports medicine (ACSM, 2006) recommended (Kim,
2010). The exercise was done for 8 weeks, three times
per week and 60 minutes a day, which consisted of 10
minutes of warm up, 40 minutes of main exercise and

10 minutes of cool down.

Table 2. Comparison of the Percentage Body Fat

5. Data analysis

All statistical analysis was used as SPSS ver. 21.0 (SPSS
Inc., Chicago, USA), and all variables were calculated mean
and standard deviation. Shapiro-Wilk method was used for
normality test of all subjects. Independent t-test and
chi-square test were used for homogeneity test between
two groups. To distinguish the difference of both groups
%body fat, strength, muscle endurance, flexibility and
cardiovascular endurance, independent t-test was done. To
discover the change before and after the experiment, paired

t-test was done. The statistical significance was set at a=.05.

I, Results

1. Comparison of percentage body fat between
two groups

In the %body fat result of comparing the effectiveness
between each group according to the difference before and
after experiment showed that the combination exercise was
2.20+£1.50%, which was more statistically significant than
the aerobic exercise, which was 1.25+.88% (p<.05) (Table
2).

2. Comparison of Basic physical fithess between
two groups

The change of strength is the result of comparing the

effectiveness between each group according to the

difference before and after experiment showed that the

(N=40)
AEG (n,=20) CEG (n=20) t (p)
Pre-test 27.50 + 5.67 27.25 + 3.73 17(.87)
%Body Fat Post-test 26.26 + 5.76 25.05 + 4.44
(%) Change value 1.25 + 88 220 + 1.50 2.45(.19)
t(p) 6.30 (.00) 6.55 (.00)

Values are presented as mean *SD.

AEG: Aecrobic exercise group, CEG: Combination exercise group.
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Table 3. Comparison of the Basic physical fithess

(N=40)
AEG (n=20) CEG (n;=20) t (p)
Pre-test 97.35 + 29.85 89.24 + 29.89 .86(.40)
Back muscle Post-test 99.10 + 28.80 92.55 + 29.81
(kg) Change value 1.75 £ 1.97 331 + 1.61 -2.74(.01)
t(p) -3.97 (.00) -9.19(.00)
Pre-test 18.55 + 4.26 17.80 + 4.18 .56(.58)
Muscle endurance Post-test 20.15 + 4.28 20.35 + 4.56
(inning) Change value 1.60 + 1.23 2.55 + 1.40 -2.28(.03)
t(p) -5.81 (.00) -8.18(.00)
Pre-test 599 + 741 7.28 £ 6.72 -.58(.87)
Flexibility Post-test 6.76 = 7.59 9.40 £+ 5.56
(cm) Change value 77 + .94 2.13 + 2.00 -2.75(.01)
t(p) -3.68 (.00) -4.76(.00)
Pre-test 31.95 + 7.79 31.25 + 7.36 29(.77)
Cardiovascular endurance Post-test 32.95 + 8.05 34.80 + 7.68
(mlkg/min) Change value 1.00 + .18 3.55 + 1.99 -4.22(.00)
t(p) -2.44 (.03) -7.99(.00)

Values are presented as mean +SD.
AEG: Aerobic exercise group, CEG: Combination exercise group.

combination exercise group was 3.31+1.61 kg, and the
aerobic exercise group was 1.75+1.97 kg, which showed
statistically significant differences (p<.05) (Table 3).

The change of muscle endurance is the result of
comparing the effectiveness between each group according
to the difference before and after experiment showed that
the combination exercise group was 2.55+1.40 inning and
the aerobic exercise group was 1.60+1.23 inning, which
means the combination exercise group was statistically
significantly effective (p<.05) (Table 3).

Change of flexibility is the aerobic exercise group, the
result of comparing the effectiveness between each group
according to the difference before and after experiment
showed that the combination exercise group was 2.134+2.00
cm, and the aerobic exercise group was .77+.94 cm. The
combination exercise group showed statistically more
significant increased (p<.05) (Table 3).

Change of cardiovascular endurance is the result of

comparing the effectiveness between each group according
to the difference before and after experiment showed that
the combination exercise group was 3.55£1.99 ml/kg/min,
and aerobic exercise group was .85+.24 ml/kg/min. The
combination exercise group showed statistically more
significant increase (p<.05) (Table 3).

3. Comparison of Psychological factor change
between two groups
In the depression scale result of comparing aerobic
exercise group the result of comparing the effectiveness
between each group according to the difference before and
after experiment showed that both groups didn’t show
statistically significant differences (p>.05) (Table 4).
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Table 4. Comparison of the depression

(N=40)
AEG(n;=20) CEG (n=20) t(p)
Pre-test 24.70 £ 6.43 25.25 £ 4.49 -.20(.84)
Post-test 23.85 + 4.11 2430 + 3.76
CES-D Change value 85 £ 4.24 75 + 4.64 -.07(.94)
(points) t(p) .86(.40) .72(.48)

Values are presented as mean + SD.

CES-D: Center for Epidemiologic Studies Depression Scale, AEG: Aerobic exercise group, CEG: Combination exercise

group.

IV, Discussion

From the perspective of basic physical fitness
improvement, various exercises can improve power and
coordination and develop the capillary. In addition, they
improve blood flow and increase the effectiveness of
various bodily activities including daily maintenance due
to the improvement of protein supplement and strength
(Albert et al., 2003).

According to the study of Kim and Kim (2016), after
combination exercise was done on an obese college woman
for 12 weeks, the %body fat decreased along with
significant effectiveness of strength, power, muscle
endurance and cardiovascular endurance. In this study, the
combination exercise with the use of the Swiss ball exercise,
which is effective on basic physical fitness, was done. It
brought about significant effectiveness in strength (p=.01),
flexibility (p=.01) and

cardiovascular endurance (p=.00) compared to the aerobic

muscle endurance (p=.03),

exercise. As a result, combination exercises are involved
in the development of physical structure, so they help with
activity of energy and cause organized contraction and
relaxation of muscles, increasing the amount of muscles
(Yang, 2009). In addition, combination exercises improve
the strength of regular bodily activities, are highly
correlated to the number of motor units, increase impulse
frequency and increase cross section areas (Kim and Jung,

2007), and bring about improvement of strength by

improving the flexibility of muscles, ligaments and tendons
(Kim and Jung, 2007).

The increase of endorphins through exercise reduces the
negative aspects of human mentality and increases social
interaction, affecting the improvement of psychological
functions (Peluso and Guerra de Andrade, 2005). According
to the study by Eunkook et al. (1998), bodily activities
have a positive effect on mental health and well-being and
gradually reduce the negative emotions of anxiety and
depression.

Stunkard et al. (2003) claimed obesity has significant
correlation with depression. Various precedent studies also
confirmed the correlation of obesity with depression (Dixon
et al., 2003; Dong et al., 2004; Onyike et al., 2003; Roberts
and Duong, 2015).

Nevertheless, in the study by Faith et al. (2002), there
is correlation between obesity and depression, but it isn’t
statistically significant to explain the relationship with only
one variable. In this study, there is comparison analysis
between aerobic exercise that can improve the psychiatric
function and the balance exercise that can enhance
effectiveness of the aerobic exercise, but there was no
significant difference in obesity related depression (p=.09).

It seems that no significant difference appeared in this
study because the exercises didn’t bring about noticeable
effectiveness compared to the expectation levels of in the
most precedent studies concerning obesity depression, 12
weeks of mediation was given, but in this study, only 8

weeks was given. For a more exact result, relatively high
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exercise strength and long-term exercise programs need
to be applied, and the study about mental function change
for obese people is also needed.

In addition, this study by for people for the limitation
did not control the everyday common dietary and daily

patterns according to the person.

V. Conclusion

In conclusion, combination exercise programs have an
effect on the solution of obesity in physical development
and strength. Therefore, it seems to that use with better
perform both aerobic exercise and Swiss ball exercise. In
addition, there is a need for studies concerning the
psychological factors through long-term training rather than

short-term.
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