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Abstract The purpose of this study was to study the effects

of 12 weeks of circuit weight training and aerobic exercise

on body composition, physical fitness, and pulse wave

velocity in obese collegiate women. Twelve obese collegiate

women were randomly assigned either to an exercise train-

ing group (TG) or control group (CG). The main exercise

program was composed of an approximately 40–65 min

session of circuit weight training (resistance training and

aerobic exercise) as well as jogging at an intensity of

50–70% of the age-predicted heart rate reserve. The circuit

weight training program was made by Korean Institute of

Sport Science and was modified as needed for obese colle-

giate women. All analyses were performed using SPSS and

all data was reported as mean ± standard deviation (SD).

Significant differences between groups were determined

using a two-way repeated measures analysis of variance

(ANOVA) with a post hoc test (Tukey method). Statistical

significance was accepted for all tests at a value of p \ 0.05.

The results indicated that after the 12-week intervention,

there were no significant changes in body weight, % body

fat, or WC in either group. There was a significant interac-

tion of time by group with respect to body weight (p \ 0.05),

% body fat (p \ 0.01), and WC (p \ 0.01) and there was a

significant change in back strength between the TG before

beginning the program and the TG after having completed

the program (p \ 0.01). There was also a significant

interaction of time by group with respect to back strength

(p \ 0.01), grip strength (p \ 0.05), sit and reach

(p \ 0.01), sargent-jump (p \ 0.01), and the one leg

balance with eyes closed (p \ 0.01); however, these dif-

ferences were not statistically significant between groups.

Further, there was a significant interaction of time by group

with respect to the 1,200 m run for cardiopulmonary

endurance (p \ 0.01); however, this difference was not

statistically significant between the TG pre and TG post. In

addition, there was a significant in sit-ups (p \ 0.01) and the

1,200 m run (p \ 0.01) between the TG and CG. There was

no significant difference in side-steps between the TG and

CG. Further, there were no significant differences in the

pulse wave velocity, RPP, SBP, DBP, and MAP between the

TG and CG. In conclusion, circuit weight training and aer-

obic exercise had favorable effects on the occurrence of

obesity and physical fitness in obese collegiate women.
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1 Introduction

Recently, obesity has become a serious worldwide issue

due to a variety of causes including overeating and insuf-

ficient physical activity. While the health and fitness of

Korean youth improved much over the years due to

improvement in diets following economic growth, their

physical fitness has worsened rapidly due to decreases in

exercise and physical activity caused mainly by increases
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in the amount of time spent watching television and play-

ing computer games.

The obesity caused by an imbalanced intake of calories

and decreased exercise has led to related health problems

including diabetes, hypertension, dyslipidemia, and arte-

riosclerosis, and has worsened the quality of life of young

Koreans. In the past, the cause of obesity was thought to be

over-intake of calories; however, in America and England,

the occurrences of obesity has increased while the average

intake of energy has decreased, emphasizing that a

decrease in physical activity plays an important role in

obesity (Bensimhon et al. 2006; Schrauwen and Westererp

2000).

Thus, the development of various exercise interventions

has gained interest in an effort to counteract obesity. The

recommended types of exercise to reduce obesity are

walking, jogging, bicycling, and aerobic exercise (Carroll

and Dudfield 2004; Cox et al. 2004; LeMura and Maziekas

2002; Watts et al. 2005). Resistance training is used to

increase muscle mass and thus, increase the basic meta-

bolic rate (Irwin et al. 2003; Manning et al. 1991). How-

ever, aerobic exercise such as jogging and walking have

great effects on the prevention of diet-related diseases

through its ability in improving circulation, it does not have

very high effects on increasing and maintaining muscle

strength and volume. On the other hand, weight training

has a very important effect on maintaining and enhancing

muscle strength, and preventing sarcopenia; however, it

does not have an obvious role in improving circulation. It

has been reported that in contrast, it has a negative effect

on arterial stiffness (David et al. 1999). Thus, circuit

weight training combining both aerobic exercise and

resistance training can be much more effective on overall

health and fitness. Recently, there has been interest in

circuit weight training for the treatment of obesity. Circuit

weight training involves the alternation of aerobic exercise

and muscle resistance exercise, and is used for weight

reduction. Thus, this study focused on the effects of a

12-week circuit weight training and aerobic exercise plan

on body composition, physical fitness, and pulse wave

velocity in obese collegiate women.

2 Methods

2.1 Selection of subjects

A group of 16 apparently healthy, obese collegiate women,

aged 21–23 years, were recruited from S University in

Chungnam. Other inclusion criteria were: (1) a percent

body fat over 30; and (2) not previously engaged in any

exercise or diet program 6 months prior to the start of the

study. Based on information provided by a questionnaire,

potential subjects who did not fit the criteria were excluded

at that point. Additionally, four subjects dropped out of the

study due to personal reasons. Therefore, values from six

subjects in the training group and six subjects in the control

group were included in the data analysis. Physical char-

acteristics of subjects have been provided in Table 1.

2.2 Experimental design

Twelve obese collegiate women were randomly assigned to

either the training group (TG) or control group (CG) to

examine the effects of a 12-week circuit weight training

and aerobic exercise program on body composition, phys-

ical fitness, and pulse wave velocity. Subjects in the CG

were asked not to change their normal habit and in par-

ticular, their eating habits. They were also asked not to

engage in any exercise throughout the control period

except light activities (e.g., walking for commuting).

2.3 Exercise training program

Subjects assigned to the TG underwent a 12-week training

program which consisted of circuit weight training and

aerobic exercise. The combined program was performed

for about 60 min per day, three times a week over a period

of 12 weeks. Each training session consisted of a brief

warm-up, followed by the main exercises at an individually

prescribed intensity, and finally, a brief cool-down. The

main exercise program was composed of an approximate

40–65 min session of circuit weight training (resistance

training and aerobic exercise) as well as jogging at an

intensity of 50–70% of the age-predicted heart rate reserve

(ACSM 2006). Subjects were monitored using portable

heart rate measuring device (Polar S610i, Finland). The

circuit weight training program was created by the Korean

Institute of Sport Science. The program was modified as

needed for obese collegiate women. The circuit weight

training program has been presented in Table 2.

2.4 Experimental methods

Height and body weight were taken in the morning after a

12-h overnight fast. At the same time body composition was

measured. Body weight was measured to the nearest 0.1 kg

with a balance beam scale and percent body fat was

Table 1 Physical characteristics of subjects

Group N Age (years) Height (cm) Body weight (kg)

TG 6 21.50 164.50 ± 4.42 61.57 ± 8.14

TG 6 23.00 162.50 ± 3.94 59.77 ± 6.69

TG training group, CG control group
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measured using the BIA (Inbody 3.0, Biospace, Korea).

Waist circumference was measured at the midpoint between

the lower border of the rib cage and the iliac crest. Physical

fitness factors consisted of the seven performance test items

including grip strength (dynamometer. FE-001, Fi-Net,

Korea) and back strength (back strength meter, FE-002,

Fi-Net, Korea) for muscular strength, sit-up (N/30 s) for

muscular endurance, sit and reach (cm) for flexibility, side-

step (N/20 s) for agility, one leg balance with eyes closed

(s) for balance, and a 1,200 m run (s) for cardiovascular

endurance. Blood pressure was taken and recorded

(SH-9600B) in the sitting position after a 5-min rest. Rate

pressure product (RPP) which measured heart rate by sys-

tolic blood pressure and mean arterial pressure (MAP) was

counted by diastolic blood pressure plus 1/3 pulse pressure.

Pulse wave velocity (PWV) was measured in a supine

position using a PWV 3.0 (model KM Tec, Korea).

2.5 Statistical analysis

All analyses were performed using SPSS (version 13.0

Windows; SPSS, Inc., Chicago, IL. USA) and all data were

reported as mean ± standard deviation (SD). Significant

differences with group were determined using a two-way

repeated measure analysis of variance (ANOVA) with a

post hoc test (Tukey method). Statistical significance was

accepted for all tests at values of p \ 0.05.

3 Result

Based on a 12-week circuit weight training and aerobic

exercise program the following results were obtained with

respect to body composition, physical fitness, and pulse

wave velocity in obese collegiate women.

3.1 Body composition (Table 3)

After the 12-week intervention, there were no significant

changes in body weight, % body fat, and WC in either

group. There was a significant interaction of time by group

with respect to body weight (p \ 0.05), % body fat

(p \ 0.01), and WC (p \ 0.01). Further, body weight, %

body fat, and WC of the TG who exercised exhibited a

decreasing tendency compared to the CG who had not

undertaken the program.

3.2 Physical fitness (Table 4)

There was a significant change in back strength between

the TG before beginning the program and the TG after

having completed the program (p \ 0.01). There was also

a significant interaction of time by group with respect to

back strength (p \ 0.01), grip strength (p \ 0.05), sit and

reach (p \ 0.01), sargent-jump (p \ 0.01), and the one leg

balance with eyes closed (p \ 0.01); however, these dif-

ferences were not statistically significant between groups.

Further, there was a significant interaction of time by group

with respect to the 1,200 m run for cardiopulmonary

endurance (p \ 0.01); however, this difference was not

statistically significant between the TG pre and TG post.

There was also a significant in sit-ups (p \ 0.01) and the

1,200 m run (p \ 0.01) between the TG and CG. There

was no significant difference in side-steps between the TG

and CG.

3.3 Pulse wave velocity

Table 5 provides the mean values for arterial pulse wave

velocity and blood pressure. There were no significant

differences in the pulse wave velocity, RPP, SBP, DBP,

and MAP between the TG and CG.

4 Discussion

4.1 Body composition

Exercise in the treatment or prevention of obesity is

important because it maintains or increases the amount of

lean body mass and also reduces body fat as well as

improving the cardiorespiratory function and lipid levels in

the blood. In particular, combined program of aerobic

exercise and resistance exercise training has been recom-

mended for fat reduction since it is the most effective. Yoo

(2005) had middle-aged women with extreme obesity,

Table 2 Circuit weight training program

Type Time

(s)

Set

(N)

Exercise

1 Walk or jog 30 3–6 Aerobic exercise

2 Push-up 30 3–6 Upper muscular

strength

3 Jump 30 3–6 Aerobic exercise

4 Squat 30 3–6 Lower muscular

strength

5 Jump 30 3–6 Aerobic exercise

6 Sit-Up 30 3–6 Abdominal strength

7 Step-up 30 3–6 Aerobic exercise

8 Crunch 30 3–6 Lower muscular

strength

9 Jump up with raised

arm

30 3–6 Aerobic exercise

10 Back exercise 30 3–6 Back muscular

strength
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whose body fat was 35% or higher and who had previously

exercised, do aerobic exercise together with resistance

training for 16 weeks. Results indicated a significant

reduction in body weight and body fat. Choi et al. (2006)

had 24 middle-aged women, whose body fat was 30% or

higher, do aerobic exercise and resistance training five

times a week for 10 weeks and also reported a positive

effect on body composition.

This study had obese collegiate women, whose body fat

was 30% or higher, do circuit weight training and aerobic

Table 3 Change in body composition between TG and CG

Variables Group Pre Post F value P value

Body weight (kg) TG 61.57 ± 8.14 59.27 ± 5.42 a: 0.634 a: 0.444

CG 59.77 ± 6.69 b: 0.001 b: 0.981

60.88 ± 6.59 a 9 b: 5.286 a 9 b: 0.044*

Body fat (%) TG 32.27 ± 4.85 30.62 ± 3.32 a: 1.943 a: 0.194

CG 31.03 ± 2.09 b: 0.015 b: 0.904

a 9 b: 10.214 a 9 b: 0.009**

32.30 ± 1.84

WC (cm) TG 73.52 ± 3.67 70.08 ± 2.50 a: 1.943 a: 0.194

CG 72.07 ± 3.31 b: 0.339 b: 0.573

73.42 ± 2.73 a 9 b: 10.241 a 9 b: 0.009**

TG training group, CG control group, WC waist circumference, a: time, b: group, a 9 b: time 9 group interaction

* p \ 0.05; ** p \ 0.01

Table 4 Change in physical fitness between TG and CG

Variables Group Pre Post F value p value

Back strength (kg) TG 44.33 ± 13.14 56.67 ± 13.98 a: 11.967 a: 0.006**

CG 36.17 ± 13.47 36.17 ± 12.20 b: 3.733 b: 0.082

a 9 b: 11.967 a 9 b: 0.006**

Grip strength (kg) TG 25.23 ± 3.81 27.00 ± 3.57 a: 0.031 a: 0.863

CG 21.85 ± 8.65 19.78 ± 6.13 b: 0.140 b: 0.140

a 9 b: 5.117 a 9 b: 0.047*

Sit and reach (cm) TG 14.23 ± 4.62 18.45 ± 3.32 a: 2.628 a: 0.136

CG 12.82 ± 5.04 11.40 ± 4.58 b: 3.079 b: 0.110

a 9 b: 139.061 a 9 b: 0.009**

Sit-up (N/30 s) TG 17.50 ± 2.95 19.83 ± 3.06 a: 0.749 a: 0.407

CG 14.83 ± 1.72 14.00 ± 3.10 b: 10.027 b: 0.010**

a 9 b: 3.336 a 9 b: 0.098

Sargent-jump (cm) TG 33.33 ± 7.97 35.67 ± 9.03 a: 0.001 a: 1.000

CG 29.50 ± 2.43 27.17 ± 2.56 b: 2.942 b: 0.117

a 9 b: 28.824 a 9 b: 0.001**

Side-step (N) TG 28.17 ± 8.91 32.00 ± 2.97 a: 0.302 a: 0.595

CG 26.33 ± 4.59 24.50 ± 3.78 b: 3.120 b: 0.108

a 9 b: 2.422 a 9 b: 0.151

One leg balance with eye closed (s) TG 46.83 ± 25.89 62.33 ± 21.50 a: 1.726 a: 0.218

CG 34.83 ± 13.83 26.50 ± 12.16 b: 4.965 b: 0.050

a 9 b: 19.086 a 9 b: 0.001**

1,200 m running (s) TG 443.83 ± 35.35 411.00 ± 23.84 a: 0.016 a: 0.902

CG 458.50 ± 24.26 492.67 ± 15.71 b: 12.001 b: 0.006**

a 9 b: 40.397 a 9 b: 0.001**

TG training group, CG control group, a: time, b: group, a 9 b: time 9 group interaction

* p \ 0.05; ** p \ 0.01
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exercise for 12 weeks and resulted in positive effects on

body composition with respect to body weight, body fat,

and waist circumference. These results tend to demonstrate

that the combination of aerobic exercise and resistance

exercise increased lean body mass and thus, enhanced

energy consumption in the body (ACSM 2000). Further

these results may indicate enhanced use of fat as a source

of energy through the activation of lipase in fat tissues (Gill

2007).

ACSM (2006) recommended the frequency of exercise

to be 5–7 days per week, at an intensity of 40–75% of the

maximum heart rate, duration of 45–60 min, and with a

total amount of energy consumption of 300–400 kcal.

Further, the Health Welfare Division and WHO set a

consumption of 150–200 kcal (1,000–1,400 kcal/week) per

day as the lower limit at which exercise, including physical

activities, because it can prevent obesity and maintain

reduced weight. And when considering that the type of

exercise to prevent and improve obesity focuses on the

total amount of energy consumption rather than the inten-

sity of exercise (Saris et al. 2003), the combination of

circuit weight training and aerobic exercise in alternation

taken for 60 min per day, three times per week in this study

represent the least amount of exercise required to prevent

obesity. If this amount of exercise is enhanced by proper

eating habits, it should result in stronger effects with

respect to an improvement in body composition.

When exercising for weight loss, fats are mobilized more

in the waist than in the hip and femoral areas (Gan et al.

2003). Further, the waist circumference shows a higher

extent of expectation for intestinal fats than for BMI, %

body fat, and WHR (Turcato et al. 2000). This study showed

the effect of exercise because WC in the TG was reduced

but increased in the CG. Decreased waist circumference

will have effect on the prevention and improvement of

cardiorespiratory diseases in the long run. So it has been

concluded that the combination of circuit weight training

and aerobic exercise in alternation conducted in this study

brought positive effects on the reduction of waist circum-

ference and has helped in the prevention of lifestyle dis-

eases due to fact that this combination of exercises required

movements of the whole body.

Table 5 Change in pulse wave velocity between TG and CG

Variables Group Pre Post F value p value

Left hand (ms) TG 205.63 ± 13.83 211.79 ± 17.41 a: 0.172 a: 0.687

CG 199.08 ± 15.08 196.96 ± 16.96 b: 1.892 b: 0.199

a 9 b: 0.724 a 9 b: 0.415

Right hand (ms) TG 208.74 ± 19.21 213.42 ± 17.30 a: 0.026 a: 0.875

CG 197.44 ± 13.71 195.91 ± 44.63 b: 1.459 b: 0.255

a 9 b: 0.101 a 9 b: 0.757

Left foot (ms) TG 329.05 ± 40.31 333.95 ± 20.99 a: 1.179 a: 0.303

CG 313.44 ± 29.30 333.15 ± 41.62 b: 0.259 b: 0.622

a 9 b: 0.427 a 9 b: 0.528

Right foot (ms) TG 334.27 ± 48.82 336.52 ± 24.72 a: 0.106 a: 0.752

CG 319.31 ± 16.58 324.71 ± 44.41 b: 0.600 b: 0.456

a 9 b: 0.018 a 9 b: 0.896

RPP (mmHg bpm) TG 7,932.50 ± 1,585.80 7,641.33 ± 1,244.37 a: 0.137 a: 0.719

CG 7,613.83 ± 1,073.46 8,350.83 ± 2,518.86 b: 0.064 b: 0.806

a 9 b: 0.727 a 9 b: 414

SBP (mmHg) TG 120.00 ± 13.39 112.67 ± 8.41 a: 0.049 a: 0.829

CG 106.17 ± 3.66 112.00 ± 17.29 b: 1.483 b: 0.251

a 9 b: 3.807 a 9 b: 0.080

DBP (mmHg) TG 72.33 ± 10.80 68.33 ± 6.29 a: 0.867 a: 0.374

CG 63.83 ± 3.97 64.17 ± 6.43 b: 2.887 b: 0.120

a 9 b: 1.211 a 9 b: 0.297

MAP (mmHg) TG 88.06 ± 11.52 82.96 ± 6.91 a: 0.482 a: 0.374

CG 77.80 ± 3.53 79.95 ± 8.96 b: 2.414 b: 0.120

a 9 b: 2.909 a 9 b: 0.297

TG training group, CG control group, RPP rate pressure product, SBP systolic blood pressure, DBP diastolic blood pressure, MAP mean arterial

pressure, a: time, b: group, a 9 b: time 9 group interaction

* p \ 0.05; ** p \ 0.01
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4.2 Physical fitness

The levels of physical fitness and physical function tend to

vary greatly depending on the physical activities, even in

people of the same age. The back muscular strength, which

this study measured, increase markedly in the TG, but

showed no change in the CG. Further, grip strength

increased after exercising in the TG, but decreased in the

CG, illustrating the push-up and back exercises of that

exercise helped improve muscular strength. This outcome

agrees with the results of a study by Yang et al. (2005) in

which the combination of exercises for 8 weeks by colle-

giate men showed a noticeable improvement in grip

strength and back muscular strength, and also agreed with

the results of Kim (2002) where the circuit training of

women in their 30s for 40 min per day, 5 days per week for

8 weeks resulted in a significant improvement in grip and

back muscular strength.

Sit and reach resulted in improved flexibility in the TG

but decreased in the CG. Kim and Kim (2000) had colle-

giate women and men do static stretching for 8 weeks for

flexibility and as a result, they all showed noticeable

improvements in the sit and reach. Yang et al. (2005) had

average collegiate men do a combination of exercises for

8 weeks and showed considerable improvements in the sit

and reach. These results agree with the outcome of this

study. Thus, it is deemed that the stretching before and

after the circuit weight training helped with flexibility

increases. The sargent-jumps improved in the TG but

decreased in the CG. Balance and cardiorespiratory

endurance also improved in the TG but decreased in the

CG. These results demonstrate that the TG benefitted by

circuit training exercises such as jump with arms and legs

outstretched, the squat, and skip. This also means that

circuit weight training and jogging had a very positive

effect on the improvement of cardiorespiratory endurance.

Studies by Lee et al. (1999) on cardiovascular disease-

related mortality reported that people with stronger

cardiorespiratory fitness showed decreased mortality

regardless of obesity. A study by Kang et al. (2006) on

collegiate men reported that the group with the lowest level

of cardiorespiratory fitness had a three times higher risk of

being exposed to a metabolic syndrome than the group at

the highest level of cardiorespiratory fitness, claiming that

cardiorespiratory fitness can be an independent factor for

predicting metabolic syndromes. These results suggest that

those who are obese but have a high level of cardiorespi-

ratory fitness can prevent death caused by cardiovascular

diseases or other diseases. Hence, physical activity is

needed to prevent lifestyle-related diseases. Because

physical activity has an effect on the occurrence of obesity

and changes in physical fitness, college students should

engage in regular exercise.

4.3 Pulse wave velocity

The pulse wave velocity is the velocity of pulse waves in

the arterial vessels transmitted along at the time of heart

contraction. As such, the extent of the arterial stiffness can

be predicted. So, in order to measure the extent of ath-

erosclerosis, a method of measuring the elasticity of blood

vessels using the pulse wave velocity has been recently

designed. In addition, pulse wave velocity has been used a

lot as an index of the extent of sclerosis of an arterial vessel

(Woodman and Watts 2003). Looking at preceding studies

on exercise therapies and elasticity of blood vessels, Beak

at al. (2009) reported that 6 weeks of training for obese

women aged 30 and 50 years showed noticeable increases

in the velocity of pulse waves in the upper and lower

extremities. Further, Lee (2005) reported that after

12 weeks of treadmill exercise with 60–70% HRmax for

50 min per day, three times per week, hypertensive indi-

viduals showed significant increases in the pulse wave

velocity, improving the elasticity of blood vessels. Addi-

tionally, Cheon (2006) reported that a 12-week exercise

program for middle-aged women showed an increase in

pulse wave velocity and reduction of the thickness of the

carotid artery, meaning that exercise had a positive effect

on the elasticity of the blood vessels.

Blood vessels repeatedly contract and relax, transporting

nutrients to every part of human body. The elasticity of

vessels reduces as we age. If the blood volume increases

and blood pressure rises while the vessels do not experi-

ence a corresponding expansion, the result can be cardio-

vascular disease and arteriosclerosis (Cheon 2006).

However, it has been reported that regular aerobic exer-

cises increases blood volume in the artery. The adaptation

of the main artery to increases in blood volume increases

the intima media of the artery, thus improving the structure

of the vessel (Prior et al. 2004). Thus, exercise is important

in the improvement of the function of arteries. However, in

this study, pulse wave velocity showed no significant dif-

ference. However, the velocity of pulse waves showed an

increase from 205.63 ms before exercise to 211.79 ms after

12 weeks of exercise in the left upper extremities, from

208.74 to 213.42 ms in the right upper extremities, from

329.05 to 333.95 ms in the left lower extremities, and from

334.27 to 336.52 ms in the right lower extremities. Overall,

there was no noticeable difference.

Moderate intensity aerobic exercise, low intensity

resistance exercise, and stretching by aged people dem-

onstrated that aerobic exercise had the highest increase,

and that low intensity resistance exercise and stretching

resulted in similar levels of increase (Jeon 2004). It seems

that there are no claims opposing the conclusion that aer-

obic exercise increases the elasticity of vessels and

decreases systolic blood pressure. Hence, the reports of
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athletes who have trained their muscles for a long time and

show a lower elasticity of vessels than the average person

(David et al. 1999). It is clear that the change of the elas-

ticity of blood vessels is affected by the type, intensity, and

duration of exercise.

Rate pressure product (RPP) is indicated by the heart

rate times the systolic blood pressure (Jorgensen et al.

1977). A study on the characteristics of cardiovascular

system according to differences in the % body fat in

hypertensive patients showed that hypertension increases

the volume of oxygen consumption in cardiovascular

muscle due to the tension of contraction and if the patient is

obese, such increases would be higher. Since RPP is the

index reflecting their operation rate and pressure, changes

in the RPP is significant with regard to the pressure of the

heart and the coronary artery. Therefore, a reduction in the

RPP by cardiovascular muscle caused by long-term

endurance exercise can have effect on blood flow in the

coronary artery and reduce the overload on the heart.

Mean arterial pressure is important as it is aides in

determining the velocity of blood flow and the rate of blood

flow throughout the circulatory system. Usually, since the

diastolic period is longer than the systolic period, the

average pressure of an artery can be estimated by adding

one-third of the pulse pressure to the diastolic pressure, not

the average of the diastolic blood pressure and systolic

blood pressure.

Lee (2005) reported that the average artery pressure

decreased by 5.49 mmHg after 6 weeks of exercise, by

11.47 mmHg after 12 weeks of exercise at the time of

stability after an extended period of aerobic exercise,

saying that decreases in the average artery pressure

depended upon the automatic adjustment abilities of the

artery, arteriole, and vein and changes in the enthetic

adjustment abilities and the redistribution of venous blood.

The current study showed no significant difference in the

RPP by the exercise group but it did indicate a decrease

from 7,932.50 ± 1,585.80 mmHg bpm before exercise

to 7,641.33 ± 1,244.37 mmHg bpm after 12 weeks of

exercise. In the control group, an increase from 7,613.83 ±

1,073.46 mmHg bpm before exercise to 8,350.83 ±

2,518.86 mmHg bpm was observed. The mean arterial

pressure showed no noticeable difference at the time of

stability, but in the training group a decrease from

88.06 mmHg before exercise to 82.96 mmHg after

12 weeks of circuit exercises was seen. In the control

group, there was an increase from 77.80 to 79.95 mmHg.

Generally, changes in the thickness of the main artery

and the structural and functional changes in blood pressure

due to physical activity have positive effects on the

reduction of blood pressure. Circuit training including

resistance exercise in this study needs more investigation

with respect to the elasticity of blood vessels. Exercise at a

young age is effective in preventing increases in and

maintaining blood pressure. Abnormal atrophy of the blood

vessel walls has been shown to be accelerated as patient’s

age, and the effect of exercise on blood vessels seems to be

independent from the risk factors of the traditional car-

diovascular fitness such as lipids in the blood (Kelly et al.

2004; Deng et al. 2008). So, the importance of regular

exercise by obese collegiate women is emphasized as a

method to prevent a rise in blood pressure with age.

5 Conclusion

Results demonstrated that the combination of circuit

weight training and aerobic exercise examined in this study

brought positive effects on the reduction of waist circum-

ference and helped in the prevention of lifestyle diseases

due to the fact that the combination of exercises required

movements of the entire body.

Physical activity has effects on the occurrence of obesity

and changes of physical fitness and therefore, college stu-

dents need regular exercise. In particular, exercise should

be emphasized as a method to prevent hypertension and

vessel stiffness in obese collegiate women.

Open Access This article is distributed under the terms of the

Creative Commons Attribution Noncommercial License which per-

mits any noncommercial use, distribution, and reproduction in any

medium, provided the original author(s) and source are credited.
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