International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 7,
2020 ISSN: 1475-7192

Effects of Body Shape Correction and
Resistance Exercise on the Vascular
Elasticity and Inflammatory Response Iin
Obese Middle-aged Women

1 2

Do-Jin Kim~, Jong-Hyuck Kim*
1 Professor, Dept. of Rehabilitation Sports, Bucheon University, 25 Sinheung-ro 56 beon-gil, Bucheon-
si Gyeonggi-do, 14632, Republic of Korea

2Professor, Dept. of Medical Beauty care, Jungwon University , 85 Munmu-ro, Goesan-eup, Goesan-

gun Chungbuk, 367-700, Republic of Korea

taehab@hanmail.net 1, jhkim4170@hanmai|.net*2

Abstract

Background/Obijectives: The purpose of this study is to investigate the effects of 12 weeks body correction and
resistance exercise on vascular elasticity and inflammatory response reactions of obese middle-aged women,

and provide basic data for improving obesity in efficient obese middle-aged women.

Methods/Statistical analysis: The subjects of this study were obese middle-aged women living in Seoul, Korea.
The body shape correction exercise of the experimental group consisted of stretching the muscles around the
spine around the stretching, using props and the like. In addition, resistance exercise was able to maintain the
exercise intensity of more than 60% based on 1RM in consideration of the exercise intensity of the study subjects.
Exercise intensity was adjusted in units of 4 weeks. 60 minutes three times per week for 12 weeks. Warm-up
and cool-down exercises consisted of 10 minutes each and 40 minutes of main exercise. In the data processing,
descriptive statistics were presented for each measurement item and a 2-way RGRM ANOVA was conducted

to examine the interaction effects between groups.

Findings: The results have shown significant interaction effects in Vascular Elasticity(right and left hands,
right and left feet) and the Inflammatory Response(CRP, IL-6).

Improvements/Applications: The purpose of this study was to investigate the effects of 12-weeks of body shape
correction and resistance exercise on vascular elasticity and inflammatory response of obese middle-aged
women. This study suggests that body correction and resistance exercise have positive effects on vascular
elasticity and inflammatory response index. Therefore, 12 weeks of body correction and resistance exercise
program proved that it can prevent and improve obesity and cardiovascular disease by effectively improving
vascular elasticity and inflammatory response index. Considering these aspects, it is recommended to develop

a variety of further exercise programs which combine body correction and resistance exercise.
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1. INTRODUCTION

Obesity, one of the main causes of numerous diseases, refers to an unhealthy body condition which was
made due to excess of fat in the body that has been accumulated more than necessary, resulting in an imbalance
between calories consumed and calories ingested - because of lack of physical activity, excessive intake, or

other genetic factors[1,2].

In 2016, 39% of adults worldwide were overweight and 13% were obese[3]. In addition, in Korea,
according to the 2017 National Health Statistics, 34.8% of adults were obese based on the body mass
index(BMI) of 25kg/m?-41.1% of men and 28.4% of women. Furthermore, 25.6% of women in their 40s and
31.7% of women in their 50s were obese- it showed that the older women were more likely to suffer from
obesity[4].

As the age increases, visceral fat area and fat accumulation tend to increase[5]. Particularly from middle
age, it is reported that the distribution of body fat tends to change from subcutaneous defense to visceral fat[6].
Unlike men, middle-aged women, body fat steadily increases from 40's to 60's, so obesity and weight

management are very important for middle-aged women.

Obesity can be improved through applying various methods, such as exercise, which is a method of
improving obesity by correcting energy by increasing calories consumed which is increasing metabolism.
Exercise, along with dietary control, is the basis of obesity treatment, and is considered as an important means
of maintaining lean mass as well as weight loss[7]. As explained, regular exercise is effective in reducing body

fat and can prevent many diseases caused by obesity.

Physical activities can be further reduced not only because of body fat and weight gain of women, but
also their weakening muscle strength. Still, physical activities are effective for health promotion, physical

fitness improvement and prevention of chronic diseases[8].

The ACSM[9] emphasized participation of medium- and high-intensity physical activities every week
for at least 30 minutes, if possible, and medium and high intensity physical activities are suggested as an
exercise prescription to lower the risk of metabolic syndrome[10]. In addition, long-term resistance training
has been reported to improve the health of middle-aged women due to metabolic risk factors, body composition

and muscle strength[11].

Continuing body-correcting exercises which help restore body balance has the effect of preventing lower
body edema and obesity as well as improving pain. In particular, Pilates' purposes have recently diversified
beyond conventional rehabilitation treatment to an exercise which have numerous effects on body balance,
posture correction, body care, and flexibility improvement[12], and also effective in strengthening muscle
strength, muscular endurance, and improving musculoskeletal pain[13]. Therefore, it can be said that it is
suitable to improve cardiovascular disease, metabolic disease and physical function of middle-aged women

suffering from obesity.

Cardiovascular disease is the leading cause of death worldwide, ranking first with 31% of the world's
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cause of deaths published by WHO[14]. In Korea, heart disease(10.8%) and cerebrovascular disease(8.0%)
occupy the second and third place among the top ten causes of death. Furthermore, morality rates of both male
and female due to cardiovascular diseases are also on the rise, with female mortality higher than males,

depending on gender[15].

Weight loss through regular exercise is effective in reducing the risk of obesity and several metabolic
diseases that can occur due to obesity[16]. Therefore, the purpose of this study is to investigate the effects of
12 weeks body correction and resistance exercise on vascular elasticity and inflammatory response reactions
of obese middle-aged women, and provide basic data for improving obesity in efficient obese middle-aged

women.

2. MATERIALS AND METHODS
2.1. Subject of study

In order to investigate the effects of 12 weeks of exercise and body resistance on vascular elasticity and
inflammatory response index, 12 patients in the 40s and 50s were overweight and 12 in the control group(CG).
The experimental group(EG) applied body correction and resistance exercise in parallel, and the control group

maintained daily life<Table 1>.

Table 1: Physical Characteristic of Subjects (M£SD)

Group N Age (yr) Height (cm) Weight (kg) Fat (%)
CG 12 49.63+2.95 157.78+3.98 62.10+2.99 31.04+2.05
EG 12 48.51+2.34 158.46+4.14 62.59+3.16 30.33+2.55

2.2. Treatment program

Body shape correction exercise of the experimental group consisted of stretching the muscles around th
e spine around the stretching, using props and the like. In addition, resistance exercise was able to maintain th
e exercise intensity of more than 60% based on 1RM in consideration of the exercise intensity of the study su
bjects. Exercise intensity was adjusted in units of 4 weeks. 60 minutes three times per week for 12 weeks.
Warm-up and cool-down exercises consisted of 10 minutes each and 40 minutes of main exercise. The exercis
e program is shown in <Table 2>.

Table 2: Exercise Program

Division Exercise Program Intensity Time(min)

Joint Relaxation
Warm Up Stretching 10

Correction exercise : single/ double
leg stretch, single/double leg
circles, spine stretch forward,

corkscrew, spine twist(10rep./3set)

Main Exercise 20

1RM 60%
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Resistance exercise: squat to press,
lying leg raise, stationary lunge

with twisting pull-apart, triceps 20
kickback(10rep./3set)
Cool Down Joint Relaxation 10

Stretching

2.3. Measurement method and equipment

The experimental and control groups underwent vascular elasticity tests and blood tests before and afte
r 12 weeks of treatment. A 24-hour fasting time was maintained before blood tests, and blood was collected b

y a nurse and referred to a medical corporation for analysis.

2.4. Data analysis

SPSS 21.0 was used for data analysis. Descriptive statistics for each measurement variable were
presented to verify the treatment effects of the experimental and control groups. In addition, ANOVA was

conducted to verify the effect on the experimental treatment. The significance level was verified at .05.

3. RESULTS
3.1. Vascular Elasticity
Significant differences were found in the right(p=.025) and left hands(p=.010), right(p=.002) and left

feet(p=.005) in the experimental and control groups (p<05)<Table 3>.
Table 3: Vascular Elasticity

Factor Group Pre Post P
CG 193.20+5.44 194.05+6.77 Group*period:.025
Right hand(ms) Group:.093
EG 195.73+6.49 202.57+4.99 N
CG 192.53+5.94 192.89+5.20 Group*period:.010
Left hand(ms) Group:.352
EG 194.67+6.10 203.02+5.75 N
CG 291.34+7.89 292.45+6.36 Group*period:.002
Right foot (ms) Group:.494
EG 293.44+5.61 303.09+5.18 Period: 011
CG 292.77+6.64 291.87+7.34 Group*period:.005
Left foot (ms) Group:.472
EG 294.42+4.98 299.47+5.88 .
Period:.023
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3.2. Inflammatory Response

The experimental group and control group showed significant differences in CRP(p=.002) and IL-
6(p=.011) (p<.05).<Table 4>.

Table 4: Inflammatory Response

factor group Pre Post P
CG .31+.03 .31+.04 Group*period:.002
CRP(mg/dI) Group: .692
=e 3004 25+.03 Period: .001
CG 5.03+.79 5.01+.69 Group*period: .011
IL-6(pg/ml) Group: .521
EG 5.01+.65 4.35+.72 Period: 015

4. DISCUSSION

This study was constructed to present the basic data of effective body correction and resistance exercise
program for the improvement of health and prevention of cardiovascular disease in the obese middle-aged
women by comparing and analyzing the differences in Vascular Elasticity and Inflammatory Response for 12

weeks. The following is a comparative analysis of the results of this study and previous studies.

As age increases, vascular function apt to decrease, and it ultimately leads to decreased vascular
elasticity, resulting in various vascular diseases. In addition, when the arterial vessels are hardened, the
elasticity of the arterial wall also tend to decrease, and as the arterial stiffness increases, left ventricular

hypertrophy and decreased blood flow are known to increase the risk of cardiovascular disease[17].

Although the subjects and the exercise patterns are different, previous studies on the changes in vascular
elasticity through exercise highly support this study by showing similar results for instance, Watts et al[18]
reported that the vascular function of obese adolescents was improved by participating in 8-week circuit
training. Tanaka et al[19] reported that three months of aerobic exercise (walking) improved arterial stiffness
in middle-aged and elderly men. Lee[20] reported significant improvement in vascular elasticity as a result of
Chinese pearl barley ingestion and 12-week suspension training for middle-aged women prior to menopause.
Kim[21] reported significant changes in vascular elasticity of middle-aged women after 12 weeks of combined
training, Chae[22] reported increased vascular elasticity as a result of 12 weeks of taekwondo exercise in older
women, and Jeon[23] reported that 12 weeks of combined training in obese middle-aged women showed

significant increase in vascular elasticity.

Looking at previous studies on changes in vascular elasticity through pilates and resistance exercise in
obese middle-aged women, Kim, & Lee[24] reported that there was a positive effect on vascular elasticity of
obese middle-aged women after 12 weeks of pilates and resistance exercise. In this study, in the similar way,
12 weeks of pilates and resistance exercise were conducted to groups of obese middle-aged women and brought
significant differences in vascular elasticity of obese middle-aged women as well. As the previous study also
showed the similar result, this study also suggests the effects of exercise on vascular elasticity in obese middle-

aged women. These results suggest that regular exercise can increase blood flow due to positive changes in the
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arterial blood system, thereby improving the oxidative capacity of each tissue cell. In addition to the increase
in the amount of one-time ejection during the circulation of blood flow, the removal of wastes deposited on the
inner wall of the blood vessels and the maintenance of vascular elasticity can lead to changes in arterial vessels

by changing the blood flow rate, which has a positive effect on improving blood vessel function [25].

C-reactive protein(CRP) is a factor associated with inflammation, and is known as one of the new risk
factors which formates plaques in blood vessel walls with CVD[26,27]. C-reactive protein(CRP) has been used
as a clinical marker for cardiovascular diseases and has been discussed as an intervention subject[28]. One
possible approach to improving CRP levels can be exercise, which is a low-cost non-pharmacological

intervention available to most of the public[29].

Although the subjects and the exercise types and patterns are different, previous studies on the change
of CRP through exercise showed that CRP decreased when conducting aerobic and resistance training. For
instance, Martins et al[30] reported that 16 weeks of aerobic and resistance training in men and women
decreased CRP in both aerobic and resistance training. Hayase et al[31] reported a decrease in CRP levels after
a 10-week combined exercise of walking and resistance exercise among middle-aged obese men. Jorge et al[32]
reported that there was a significant decrease in CRP as a result of 12 weeks of combined exercise in diabetics.
Phillips et al[33] supported the findings that 12-week resistance exercise in postmenopausal obese women was
effective in reducing inflammatory factors such as CRP, TNF-a and IL-6. On the other hand, Kadoglou et al[34]
reported that the CRP did not change significantly after 12-weeks of complex exercise in patients with type 2
diabetes.

In this study, 12-weeks of pilates and resistance exercise were conducted to obese women who were in
their middle age, and showed significant improvement in their CRP. These results suggest that, in addition to
training, continuous physical activity has a positive effect on reducing CRP levels[35] and the 12-week body-
correction and resistance exercise can protect the patients from cardiovascular diseases caused by acute
inflammatory reactions, since exercises can decrease the inflammatory response, and ultimately can defense

the body system from oxidative demage.

Interleukin-6(1L-6) has significant anti-inflammatory effects when aging, cardiovascular disease, and
cancer occurs, due to its metabolic and anti-inflammatory immune functions[36]. Regular exercise improves

anti-inflammatory function and has health benefits for patients with chronic diseases[37].

Although the subjects and the types of exercise are different, there were previous studies on the changes
of IL-6 through exercise. For example, Hayase et al[31] reported a decrease in IL-6 concentration as a result of

a 10-week combined exercise of walking and resistance exercise for middle-aged obese men.

Goldhammer et al[38] reported that il-6 concentrations of patients at risk of heart disease were reduced
due to aerobic exercises. In addition, Phillips et al[33] also reported that 12 weeks of resistance exercise in
postmenopausal obese women was effective in reducing inflammatory factors such as IL-6. Furthermore, six
months of dietary control and aerobic exercise in postmenopausal obese women reported a significant decrease
in IL-6[39]. On the other hand, Balducci et al[40] reported that a 12-week combined exercise of type 2 diabetes

patients did not show any significant change in 1L-6 and showed different results from this study.

In this study, 12-weeks of pilates and resistance exercise were conducted to obese middle-aged women,
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and showed significant differences in IL-6. This study also proves the effects of exercise on IL-6 changes in
obese middle-aged women. These results suggest that 1L-6 was decreased due to the decrease of body fat and
increase of lean body mass due to combined exercise[41]. Therefore, it is thought that Pilates and resistance
exercise do have positive effects on improving inflammatory markers by increasing muscle strength and
regulating IL-6. As a result, Pilates and resistance exercise for 12-weeks may help to improve inflammatory

markers in obese middle-aged women.

5. CONCLUSION

The purpose of this study was to investigate the effects of 12-weeks of body shape correction and
resistance exercise on vascular elasticity and inflammatory response of obese middle-aged women. This study
suggests that body correction and resistance exercise have positive effects on vascular elasticity and
inflammatory response index. Therefore, 12 weeks of body correction and resistance exercise program proved
that it can prevent and improve obesity and cardiovascular disease by effectively improving vascular elasticity
and inflammatory response index. Considering these aspects, it is recommended to develop a variety of further

exercise programs which combine body correction and resistance exercise.
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