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The purpose of this study was to investigate changes in body shape, 
physical fitness, and cardiovascular health-related factors after a 
1-year combined exercise program in rural old men. Subjects were 
fourteen old men with more than 65 years of age living in Korean rural 
areas. The combined exercise program consisted of 90-min dynamic 
and static exercise sessions at a frequency of 3 days per week. Body 
shape (body weight [BW], body fat percentage [%BF], muscle mass 
[MM], body mass index [BMI], waist hip ratio [WHR]) and physical fit-
ness levels (grip strength, standing up-right, one leg standing, sit and 
reach, and 2-min walking) were measured before, 6 months and 1 year 
after the program started. Cardiovascular health-related factors, includ-
ing blood glucose, systolic blood pressure (SBP), diastolic blood pres-
sure (DBP), total cholesterol (TC), low-density lipoprotein cholesterol 

(LDL-c), high-density lipoprotein cholesterol (HDL-c), and triglyceride 
(TG) were measured. There were no significant changes in BW, BMI, 
%BF, and MM after the training. WHR was significantly decreased at 6 
months and 1-year follow-up points compared to baseline. There was 
no statistically significant difference in grip strength, but there was a 
significant increase after 6 months and 1 year after standing up right, 
one leg standing, sit and reach, and 2-min walking tests. There were no 
significant differences in the levels of glucose, SBP, DBP, TC, LDL-c, and 
TG, but there was a significant increase in HDL-c after 1-year. 
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INTRODUCTION

Aging is a process in which the structure and function of the 
body gradually deteriorates and the sensitivity to diseases and 
death increases drastically as the age increases. Carmona and Mi-
chan (2016) reviews that the overall vitality of the body is reduced 
and all physiological functions are impaired in advancing age. For 
example, the protein synthesis capacity of cells decreases, immune 
function decreases, muscle strength is decreased, fat content in the 
body is increased, bone density is decreased, and bone is weak-
ened. In this way, various secondary diseases occur due to the phe-
nomenon of aging process, among which diseases such as meta-
bolic diseases, dementia, and falls are classified as the most com-

mon diseases in the old people (Prince et al., 2015). Methods to 
prevent such diseases are being studied, especially drugs, nutri-
tion, and exercise habits. 

In particular, exercise habits are known to prevent aging as well 
as to improve physical fitness and reduce the incidence of disease 
(Ngandu et al., 2015). As a welfare service, the provision of exer-
cise programs has contributed greatly to the improvement of the 
quality of life and the health promotion of the old people. Accord-
ing to Lee et al. (2006), the old people aged 65 and over reported 
high levels of quality of life and high interest in health education 
programs in the senior centers and public health centers. Drewn-
owski and Evans (2001) recommended nutritional habits such as 
low-calorie diet, low-fat diet, low-cholesterol diet, low-sodium 
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diet, high- fiber diet, vitamins and minerals, and physical activity 
habits such as walking and combined exercise programs. In addi-
tion, it has been suggested that the adequate levels of psychologi-
cal and financial stabilities and should be provided in order to im-
prove the quality of life in senior. A number of studies showed the 
efficacy of exercise programs in old people. Kim and O’sullivan 
(2013) reported that weight and body fat were decreased, and 
strength, flexibility, agility and balance were improved after a 12-
week aqua aerobic therapy exercise in old women. Belza et al. 
(2006) showed similar benefits of exercise program which includes 
community-based physical activity programs for old people. 

In this particular study, the effectiveness of the exercise program 
was assessed through the senior fitness test at pre-, 4-month, and 
8-month follow-up periods. As a result, all positive results were 
fund in eight-foot up-and-go, 30-sec stand, arm curl, self-rated 
health, medical outcomes study short-form-12, mental mean %. 
He also reported that these physical activity programs reduce car-
diovascular risk factors and are effective in preventing metabolic 
diseases such as diabetes and hypertension. In addition, a number 
of studies have reported that participation in the senior’s exercise 
program improves cardiovascular health-related factors (Blumen-
thal et al., 1989; Brochu et al., 2000; Fletcher et al., 1996). How-
ever, there is a lack of research on the exercise program for the old 
people in rural areas, fishing areas and mountainous areas. In some 
public health centers and welfare centers, the senior exercise pro-
gram is being implemented but it is operated by dance sports or 
recreational programs. 

The purpose of this study was to investigate the effects of a 
combined exercise program (stretching, strength training, aerobic 
exercise, new-Sports activity) performed within a geriatric welfare 
center on body shape, physical fitness, and cardiovascular health- 
related factors in old men living in Korean rural areas. The goal of 
this study was to establish exercise programs for the old people 
who have limited access to exercise therapy and preventative ser-
vices due to a poor public transport system and suboptimal resi-
dential areas.

MATERIALS AND METHODS

Participants
This study was performed in 14 old men aged 65 or older 

(69.47±5.89) who had no specific diseases living in G rural areas. 
This study was approved by the Institutional Review Board of 
Jungwon University (approval number: 104429-HR-201901-022- 
02). The applicants who voluntarily participated in the senior 

welfare center combined exercise program were selected. Physical 
characteristics of the subjects are listed in Table 1.

Experimental procedures
Evaluation of body shape

The measurement of body shape was processed after arriving in 
examination place, removing the carried metals, urinated 30 min 
before measurement, and taking 5 min of break in comforting 
status. Body weight, body mass index (BMI), and % body fat 
were assessed using body shape measuring instrument, in-body 
720 (Bio-space Co., Seoul, Korea). In addition, waist hip ratio 
(WHR) was measured using a tape measure method.

Health-related physical fitness tests   
Health-related physical fitness test was measured by using se-

nior fitness test (SFT) as a base. Aerobic capacity was evaluated by 
measuring the 2-min step test. Muscle strength was evaluated 
based on the measurement of grip strength using a digital mea-
suring instrument (Model 5401, Takei, Niigata, Japan). Muscle 
endurance was assessed by measuring the 1-min chair standing. 
Flexibility was assessed by measuring sit and reach. Balance was 
assessed by measuring one leg standing.

Cardiovascular health-related factors
The cardiovascular factors were divided into blood pressure and 

blood variables. Blood pressure was measured in the left upper 
arm using a standardized mercury sphygmomanometer. A suffi-
cient stability for 10 min before measurement was taken and 
measurement was performed twice at intervals of 5 min. Blood 
samples were obtained from all subjects before and after the 6 
months, 12 months of combined exercise program. Blood samples 
were collected from the antecubital vein using 22-G needles after 
30-min rest following body composition evaluation. The collected 
blood was subjected to analyses of glucose, total cholesterol (TC), 
low-density lipoprotein cholesterol (LDL-C), high-density lipo-
protein cholesterol (HDL-C), triglyceride (TG). 

Table 1. The characteristics of the subjects

Variable Mean± SD

Age (yr) 69.47± 5.89
Height (cm) 166.07± 5.37
Weight (kg) 69.22± 7.89
Body mass index (kg/m2) 25.22± 3.13

SD, standard deviation.
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Exercise program
The combined exercise program for the elderly was conducted 

three times a week for 1 year and 90 min for each exercise session. 
Ten min of warm up exercise, 10 min of cool down exercise, 20 
min of resistance exercise, 20 min of aerobic exercise and 30 min 
of new sports exercise were performed. The warm up and cool 
down exercise were performed by stretching and walking for 10 
min at beginning and end of each exercise session. Muscle resis-
tance exercise was carried out in two sets of 10–15 sec of each op-
eration using Thera-band and intensity of exercise was set at 11–
13 (light to slightly hard) of rating of perceived exertion (RPE) 
scale. Aerobic exercise was carried out for 20 min, including 
walking, cycling and rowing exercises. Exercise intensity was set 
at 45%–60% of target heart rate. New-sports activities were con-
ducted for 30 min, alternating flying disc golf, floor curling, and 
stacking programs at a frequency of 3 days a week. The exercise 
intensity of the program was set at 11–13 (light to slightly hard) 
using a RPE scale. The detailed combined exercise program is 
presented in Table 2.

Statistical analyses
Regarding all of the data that were obtained in this research, 

the average (M) and the standard deviation were calculated by us-
ing the statistical program of IBM SPSS Statistics ver. 22.0 (IBM 
Co., Armonk, NY, USA). Regarding the difference between the 
prior and afterwards variables according to the method of the ex-

ercise and the time of the measurement, the one-way analysis of 
variance was carried out. And, in case the significance is recog-
nized, the afterwards verification of Duncan had been carried out. 
The significance level (α) was set to P<0.05.

RESULTS

Table 3 shows changes in the body shape after the 1-year com-
bined exercise program. WHR (F=4.311, P=0.020) showed a 
statistically significant change. However, there was no statistically 
significant change in body weight, BMI, % body fat, and muscle 
mass, but showed a positive change due to the progression of the 
combined exercise program.

Table 4 shows changes in fitness factors after the 1-year com-
bined exercise program. Statistically significant changes were ob-
served in 1-min chair stand (F=11.470, P=0.001), sit and reach 
(F=5.570, P=0.007), 2-min step test (F=12.150, P=0.001). 
However, there was no statistically significant change in grip 
strength, but it showed a positive change due to the progress of 

Table 2. Combined exercise program

Variable Program Frequency Intensity

Warm-up Stretching RPE 11–13 
Strengthening 

training
Chest press TheraBand  

8–12 rep/3 sets 
1RM 45%–60% 

Lateral raise
Shoulder press, arm curl
Squat
Hip abduction
Pelvic lifts
Calf raise
Sit-up

Aerobic exercise Walking Each for 20 min 
once a week

THR 45%–60%
Cycling
Rowing

New-sports Flying Disc Golf Each for 30 min 
once a week

RPE 11–13 
Floor curling
Stacker

Cool-down Stretching RPE 11–13 

RPE, rating of perceived exertion; 1RM, one-repetition maximum; THR, target heart 
rate.

Table 3. Changes in body shape according to combined exercise program

Variable PEa 6MEb 12MEc F-value post hoc 

Body weight (kg) 69.22± 7.89 68.29± 7.86 67.62± 7.69 0.146 0.864

BMI (kg/m2) 25.22± 3.13 24.69± 3.13 24.21± 3.14 0.361 0.699
% Body fat (%) 25.78± 6.25 25.17± 6.05 24.63± 6.03 0.123 0.885
Muscle mass (kg) 28.67± 5.22 29.36± 5.08 30.49± 5.05 0.452 0.640
WHR 0.94± 0.040 0.91± 0.036 0.89± 0.036 4.311 0.020 

(a> c)

Values are presented as mean± standard deviation.
PE, pre-exercise; 6ME, 6 months of exercise; 12ME, 12 months of exercise; BMI, 
body mass index; WHR, wrist hip ratio.

Table 4. Changes of elderly physical fitness factors according to combined ex-
ercise program

Variable PEa 6MEb 12MEc F-value post hoc 

GS (kg) 28.05± 6.68 28.95± 6.87 30.21± 6.82 0.359 0.701
1MCS (rep/60 sec) 23.86± 2.77 26.79± 3.07 29.14± 2.93 11.470 0.001  

(a< b, c )
S&R (cm) 2.14± 5.54 5.43± 5.39 8.64± 4.48 5.570 0.007  

(a< c)
2MST (rep/2 min) 98.92± 9.25 106.57± 9.35 116.57± 9.87 12.150 0.001  

(a< b, c)
OLS (sec) 5.71± 5.88 8.79± 6.18 15.29± 6.70 8.534 0.001 

(a< b, c)

Values are presented as mean± standard deviation.
PE, pre-exercise; 6ME, 6 months of exercise; 12ME, 12 months of exercise; GS, grip 
strength; 1MCS, 1-min chair stand; S&R, sit and reach; 2MST, 2-min step test; OLS, 
one-leg standing.
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the combined exercise program.
Table 5 shows changes in cardiovascular health-related factors 

after the 1-year combined exercise program. HDL-c (F=4.475, 
P=0.018) showed statistically significant changes. However, 
there were no statistically significant changes in all other outcome 
variables although data showed positive changes after the com-
bined exercise program.

DISCUSSION

The results of this study showed that 1-year combined exercise 
program for the old men in rural areas had positive effects on body 
shape, physical fitness, and cardiovascular-related factors. In terms 
of body shape, there was a positive change in body weight, body 
fat percentage, and muscle mass, WHR. Raguso et al. (2006) re-
ported effects of a 3-year leisure-time physical activity in old peo-
ple. Although there was no change in body weight, there was a 
slight increase in body fat and a slight decrease in muscle mass. 
These results were in contrast to the results from this study. Villareal 
et al. (2006) conducted 3 weekly exercise programs for 6 months 
in obese older adults. This study also showed that body weight 
and fat mass were decreased. These results are consistent with the 
results of this study. Regarding physical fitness levels, positive 
changes were observed after participating in the 1-year combined 
exercise program in all the measurement items. Villareal et al. 
(2006), the physical performance test score, peak oxygen con-
sumption, and functional status questionnaire score were positive-
ly changed in the 3-week exercise program for 6 months. These 
results also showed improvements in strength, walking speed, ob-
stacle course, one-leg limb stance time, and physical survey sub-
scale scores. This is consistent with the results of this study. Final-

ly, all of the cardiovascular-related factors showed positive changes 
as a result of participation in the 1-year combined exercise program. 
Paoli et al. (2013) conducted a 3-group (high-intensity circuit 
training, low-intensity circuit training, and endurance training) 
training for 12 weeks in middle-aged overweight men. As a result, 
all three groups showed positive changes in body weight, fat mass, 
lean body mass, DBP, SBP, TG, TC, HDL-c, and LDL-c. This is 
consistent with the results of this study. A number of studies have 
reported positive effects of old people participation in exercise 
program. There are still many places in Korea where a transport 
system is suboptimal, such as rural areas, mountainous areas, and 
island areas where the welfare facilities and educational programs 
are lacking. In order to improve this, it is thought that it is neces-
sary to carry out the exercise program of visiting by base and to 
produce and distribute exercise program using mobile or internet 
communication.
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