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Micro-dust have been increased the incidence
rate of heart and pulmonary disease, and mortali-
ty also can be numeric increasing(1). 
Breathing is the basis for all life support and
physical activity, And it affects the recovery in
motor function. So that, The movement for
improved respiratory function is the most basic
and critical interventions(2). Breathing exercise
can lead to increase  exhalation, the strength of
respiratory muscle, coordination, pulmonary
function. As a result, It can be improving their
activity of daily living(3).

Weakness of respiratory muscle may be needed
an intervention which can be increased motor
performance, breathing capacity(4). Respiratory
muscle can be increased through aerobic exercise
to its endurance, strength and pulmonary func-
tion(5).

Circuit training is a prescription of exercise
which an anaerobic resistance exercise is added

with aerobic factor for improving general health
status including a cardiopulmonary and a muscu-
loskeletal system on health adult, athletic, cardiac
patient(6).
Whole body vibration is a neuromuscular train-

ing to improve the morphological and functional
development of the physiological factors, muscle
fiber by their intrinsic weight and movement to
different positions without external resistance on
the platform to cause mechanical irritation(7).
Whole body vibration exercise brought increasing
the motor unit co-activation, accompanied by
increased contracted capacity, antagonist stimu-
lation. as a result, exercise performance such as
agility, muscle strength, muscle power has
increased(10). Recently, Whole body vibration is
more convenience and safe, and it has reported
that it can affect on musculoskeletal, endocrine,
circulatory system as new exercise prescription.
and Whole body vibration exercise benefits can be
easily without the joint motion, and although
exercise time is short, exercise consumption is a lot.

The Effects of Circuit Training and Circuit Training with Whole
Body Vibration on Pulmonary Function in Adolescent

INTRODUCTION

The purpose of this study was to parallel circuit training and circuit training
with sonic systemic mechanism was to compare the differences in pul-
monary function and chest expansion in adult men. This study was per-
formed on 20 subjects. 20 subjects were divided into two groups; Circuit
training group(n=10), Circuit training with sonic systemic mechanism(n=10).
Both of the group performed the exercise 3 times a week for 5 weeks. The
data was analyzed by the Repeated t-test for comparing before, during
and after changes of factors in each group and the Independent t-test for
comparing the between groups. The result are as follows. Circuit training
group was statistically significant difference FVC, FEV1/FVC(p<.05), Circuit
training with sonic systemic mechanism group was statistically significant
difference PEF, VC in pulmonary function(p<.05). Circuit training group was
statistically significant difference FEV1/FVC of between the two group in
pulmonary function(p<.05). Circuit training group and circuit training with
sonic systemic mechanism group was statistically significant difference in
chest expansion(p<0.05) and there was no statistically significant difference
of between the two group in chest expansion(p>.05).
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therefore, it can be effective to prevent an obesi-
ty(8).

Inhalation exercise for improving pulmonary
function can be helped to improve an endurance
and strength of diaphragm and inhalation muscle
through loading those muscles.

This basic principles are applied to the skeletal
muscle strength training based on the overload, a
reversible, specific(9). Therefore, We investigated
the effect of caridopulmonary function due to
strength of the breathing muscle, and influence
according to period through circuit training and
circuit training with WBV, compared the pul-
monary function between groups.  

Subjects were selected 20 male university stu-
dents who has no musculoskeletal, bronchial dis-
eases and no receive PT within 6 months in
Suncheon city. They were randomly divided into
two groups; Group 1(circuit training group:10 peo-
ple), Group 2(circuit training with Whole Body
Vibration(WBV) group:10 people). The general
characteristic of subjects are follow(Table 1).

Subjects were selected 20 people, and they ran-
domly divided circuit training group(N=10), circuit
training with WBV group(N=10). each groups were
conducted warming up exercise(5 minutes), main
exercise(20 minutes), resting time(10 minutes) and
cool down exercise(5 minutes). Totally, it was con-
ducted 3 times a week, 5 weeks.

Before real training, the subject followed VCR
training program, and then they were trained
breathing exercise. In order to analyzed difference
between groups, we compared to vital capacity

and expansion of chest wall before during and
after using Spirometry per PC. 

Measurement for spirometry 
Spirometry per PC were measured as forced vital

capcity(FVC), forced expiratory volume at one
sencond(FEV1), FEV1/FVC, peak expiratory
flow(PEF), vital capacity(VC). Subjects were meas-
ured their body weight, height, and the data was
input spirometry and measurement was done
having mouthpiece. 

Measurement for expansion of chest wall
Subjects were required exhale as much as they

can. At the same time, Inspector measured the
tape line which covers between 4th and 5th ribs
on chest, and then required inhale as much as
possible once again, After that, They hold breath-
ing inspector measured subjects' chest circumfer-
ence, so that inspector can compare a difference
length as inhalation and exhalation. its average is
3∼7.5cm(10).

The significance test for yield data within group
was used to repeated measured ANOVA. If each
groups has a difference, Significance was analyzed
using Repeated Contrast test. Significance test of
inter group was used to Independent T-test.
Significance level was set up .05(α=.05). 

There was significant difference according to
period in each groups. as a result of repeated con-
trast test for interval measurement period in each
groups(Table 2), circuit training group had no dif-
ference in circuit training group after 3
week(p>.05), but had significant difference after
5week(p<.05). In circuit training with WBV group
had no significant difference after 3, and 5
week(p>.05). 

There was no significant difference measurement
period(p>.05), and interaction between measure-
ment period and subjects(p>.05)(Table 2).

Subjects

Data Analysis

The Change of FVC according to Period

The Change of FEV1 according to Period

Measurement Tools and Measuring Methods

METHODS

RESULTSAge(yr)

Height(cm)

Weight(Kg)

21±1.25

171.8±3.39

64.55±9.32

22.7±3.06

172.6±4.95

69.1±9.96

Group1(n=10)Division Group2(n=10)

Table 1. General characteristic of experimental 
subjects (N=20)

M±SD : Mean±Standard deviation
Group1 : circuit training group
Group2 : circuit training with WBV group
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We investigated to compare a difference at pul-
monary function and expansion of chest wall
through circuit training and circuit training with
WBV on 20 adult male subjects.  
This study has shown that there were a significant

difference the FVC, FEV1, FEV1/FVC, and expan-
sion of chest wall to comparison of vital capacity
according to period in circuit training group. 
In previous research, Twenty women was select-

ed, and divided into two groups; one group was
conducted circuit 40 minutes, another group was
conducted cycling with circuit training considering 

There was significant difference according to
period in each groups. as a result of repeated con-
trast test for interval measurement period in each
groups(Table 2), circuit training group had no dif-
ference after 3 weeks(p>.05), but had significant
difference after 5 week(p<.05). In circuit training
with WBV group had no significant difference
after 3 and 5 week(p>.05). 

There was significant difference according to
period in each groups. as a result of repeated con-
trast test for interval measurement period in each
groups(Table 2), circuit training group had no dif-
ference after 3 weeks(p>.05), but had significant
difference after 5 week(p<.05). In circuit training
with WBV group had no significant difference
after 3 and 5 week(p>.05). 

There was significant difference according to
period in each groups. as a result of repeated con-
trast test for interval measurement period in each
groups(Table 2), Circuit training group had no
significant difference after 3 and 5 week(p>.05). In
circuit training group with WBV group had no
difference after 3 weeks(p>.05), but had signifi-
cant difference after 5 week(p<.05).

There was significant difference according to
period in each groups. as a result of repeated con-
trast test for interval measurement period in each
groups(Table 2), circuit training group had no dif-
ference after 3 weeks(p>.05), but had significant
difference after 5 week(p<.05). In circuit training
with WBV group had no difference after 3
weeks(p>.05), but had significant difference after
5 week(p<.05).

The Change of FEV1/FVC according to Period

The Changes of PEF according to Period The Change of Expansion of Chest Wall according
to Period

The Change of VC according to Period

FVC

FEV1

FEV1 / FVC

PEF

VC

Expansion of chest wall

Pulmonary
function

Pre 3 weeks 5 weeks

3.90±.53

3.43±.56

87.64±8.74

6.98±3.60

3.38±.49

6.88±1.82

Group1

4.20±.67

3.27±.63

78.66±15.13

6.93±4.12

3.59±.85

6.25±1.69

Group2

3.98±.45

3.66±.38

92.01±5.42

7.47±1.07

3.26±.69

6.70±1.57

Group1

4.19±.60

3.30±.68

79.29±16.11

6.06±2.40

3.25*±.89

6.46±1.59

Group2

4.15* ±.57

3.58±.45

86.76*±8.00

7.30±1.62

3.35±.76

9.20*±1.67

Group1

4.33±.63

3.74±.29

87.46±9.55

8.06*±2.12

3.79±.59

9.55*±2.97

Group2

Table 2. Changes of pulmonary function according to period

M±SD : Mean±Standard deviation
Significance was tested by repeated-ANOVA(* : p<.05)
Group1 : circuit training group
Group2 : circuit training with WBV group
FVC : Forced Vital Capacity
FEV1 : Forced Expiratory Volume at one second
PEF : Peak Expiratory Flow
VC : Vital Capacity
FBTG : Feedback Breathing Training Group
BBTG : Ballon-Blowing Training Group

DISCUSSION
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their maximal exercise capacity. In previous
research, 30th women were conducted in circuit-
weight training 4 times a week, 12 weeks. The
training time was 30∼40 minutes. exercise inten-
sity had been changed during 12weeks. As a result
of stress test using treadmill, there were a signifi-
cant improvement in their maximal heart rate,
maximal breathing rate, forced expiratory volume
at one time(11). as well as,  the systemic exercise
for considering which are appropriate to private's
condition, prolonged duration has been expected
positive effects in terms of pulmonary function
and body composition based on the previous
research.

Breathing muscles such as diaphragm, inter-
costalis and scalenes should be used, especially
the diaphragm can be responsible 60∼70% as
inspiration, and as expiration, diaphragm can
used by passively relaxation(12). In order to be
expansion of chest wall, breathing muscle includ-
ing diaphragm should be supported. These results
can be assigned to mean a significant increase in
the expansion of chest wall in this study. In this
study, circuit training with WBV group was sig-
nificance different the expansion of cheat wall and
maximal expiratory speed and vital capacity at the
compared period.
Vibration program which can be selected 2 spe-

cific motion was conducted on twenty adult male
using vibrator 5times a week, 12weeks. One
motion among vibration program was conducted
60sec, breaking time 30sec, totally 6times repeat-
ed, 20Hz of vibration frequency, 26 Hz 5~8weeks,
32Hz, 9~12 week. the frequency was increased
progressively. This study has shown that there are
a significantly increased oxygen carrying capacity
and utilization by result of exercise(13). although
this study was conducted only 5 weeks, there was
no negative effects. However, if the program was
consisted of more effective including vibration
intensity, we could expect more positive effects.
Either, we were thought that if  considering max-
imal heart beat, its effects might be different. 

In previous research, 14 people male(control
group: 7, experimental group: 7) were participated
3times a week, 8weeks. as a result, experimental
group had shown that changing of their composi-
tion, improving their oxygen saturation due to
increase their circulation for conducting prolonged
whole body vibration. Therefore, whole body
vibration can be an exercise which limits excessive
ascension of blood lactate concentration and
thereby, it has a strong resistance to fatigue(14).

previous study has advocated that the whole body
vibration can influence the fatigue rate, so it can
be helpful to improve exercise capacity. 

The rate of FVC, FEV1, FEV1/FVC are used as
indicator to estimate the inprovement of vital
capacity, functional levels of breathing muscles,
ability to expand chest wall(15). After expansion
chest wall exercise,  Chronic obstructive pul-
monary disease patient has shown their pul-
monary function and level of dyspnea has a sig-
nificant improvement(16). Expansion chest wall
exercise is emphasized expiration and depth of
inspiration by active movement of trunk and
extremity. as a result, it can be increased the
movement of between the ribs and release the stiff
connective tissues. Expansion chest wall exercise
also is one of intervention, which  can be released
the pectoralis major, intercostalis, quadratus lum-
borum(17). After the exercise, there was a signifi-
cantly increased in expansion of chest wall in this
study. This aerobic exercise can have an effect not
only a neurologic patient but also young adult.  
Stroke who has lowered a breathing function can

be easy fatigue as they perform aerobic exercise
which needs the endurance(18). But increasing of
respiratory function showed improvement in
walking ability and the results of the independent
activities of daily living(19). If rehabilitation pro-
gram which is integrated with breathing for
improving functional activity such as gait in
stroke, cardiopulmonary patient, it can be expect-
ed positive effects(20, 21). Aerobic exercise using
treadmill has positive effect on gait speed,
endurance and pulmonary function in stroke(22).
Like this, improvement of breathing function can
be affected in our activity of daily living positively.
we expect that significant improvement of circuit
training and circuit training with W B V can be
influenced not only breathing function but also
quality of life.

But the exercise was conducted only 5weeks.
that is, applied duration is short and subjects did
not have an opportunity for their maximal capaci-
ty on limited base of support. So if considering
enough base of support to perform the exercise on
clinic, its effect can expect that it is helpful to
improve cardiopulmonary function. The previous
study has mentioned that stroke who has limited
their activity of daily living needs cardiopul-
monary capacity for controlling the trunk and gait
ability consistently(23). 

Consequently, the circuit training program can
helpful to improve the quality of life beyond lung
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function in previous and present study. and we
hope that comprehensive program including cir-
cuit and circuit with WBV may develop. 

We compared the influence the pulmonary func-
tion followed by measurement period and inter-
groups pulmonary function of circuit training and
circuit training with WBV. 
In compared the measuring time, circuit training

group had a significant difference the FVC,
FEV1/FVC and vital capacity, and circuit training
group had a significant difference on the PEF, VC.
In compared on between group, the rate of
FEV1/FVC had only a significant difference. In
compared expansion of chest wall,  There were a
significant difference in circuit training groups,
and Circuit training with WBV had significant dif-
ference within group according to period, but no
significant difference between group.  
In this study, young adult male  has shown posi-

tive effects. therefore we can mention to develop
various program considering aging and body
characteristic. As well as if might consider the
strength of vibration and body specificity. we also
expect that it has more positive effects. 

CONCLUSION
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