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Abstract. [Purpose] The purpose of this study was to examine the effects of a muscle strengthening exercise 
program using an elastic band on changes in the physical abilities and quality of life of the rural elderly. [Subjects] 
The subjects of this study were 46 elderly people (8 males, 38 females) aged 65 or older, who lived in a rural area and 
managed their daily lives independently. [Methods] The study’s exercise program was conducted 16 times for 80 
minutes each session over an eight-week period. This program consisted of several exercises to strengthen muscular 
endurance and improve balance ability based on exercises using Thera-bands. The physical abilities of the subjects 
were divided into muscular endurance, upper-extremity flexibility, balance, and low-extremity agility. Each ability 
was measured to compare the effects of the exercise program. In addition, the Korean version of the World Health 
Organization Quality of Life (WHOQOL)-BREF questionnaire was used to examine changes in the subjects’ qual-
ity of life. [Results] The subjects showed improvements in muscular endurance, balance, and low-extremity agil-
ity. They also exhibited an overall statistically significant improvement in quality of life scores after the exercise 
program. In terms of the main items, changes were observed in the areas of psychological relations, social relations, 
and environment. [Conclusion] The community-centered muscle strengthening exercise program using the elastic 
band was found to improve muscular endurance, balance, agility, and quality of life of rural elderly subjects.
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INTRODUCTION

Population aging has increased public interest in main-
taining a healthy and high-quality life1). Methods to prevent 
the functional disorders of the elderly, lengthen the span of 
their healthy lives, and reduce their social and economic 
burdens are needed2, 3). In recent years, customized exercise 
methods for the elderly, which can maintain and improve 
appropriate muscular strength, muscular endurance, and car-
diopulmonary functions, have drawn attention as opposed to 
passive methods, such as medication4, 5). However, the rural 
elderly show low rates of participation in sports activities 
due to poor access to sports centers or other amenities that 
provide exercise programs, and heavy economic burdens. In 
particular, the rural elderly often experience physical pain in 
the back and knees due to farming for long periods. There-

fore, opportunities are urgently required to encourage them 
to improve their physical abilities and quality of life6–8). The 
purpose of this study was to examine the effects of regular 
exercise on changes in the physical functions and quality of 
life of the rural elderly by designing an exercise program for 
them that is appropriate for their physical condition and can 
be easily performed at home.

SUBJECTS AND METHODS

The subjects of this study were 46 elderly people (8 
males, 38 females) aged 65 or older, who resided in a rural 
area. On average, the subjects were 73.41±8.77 years of age 
and had engaged in farming for 36.08±15.73 years. Selec-
tion criteria were: subjects aged 65 or older who managed 
their daily lives independently, who were capable of verbal 
communication, and had the cognitive ability to listen to and 
follow explanations about the exercises. Before participa-
tion, the procedures, risks, and benefits were explained to 
all the participants, who gave their informed consent. The 
participants’ rights were protected according to the guide-
lines of the University of Hanseo.

The exercise program was conducted 16 times in 80 
minute sessions over an eight-week period from June 25 
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to August 20. The exercise program consisted of exercises 
to improve upper and lower-extremity muscular endurance 
and balance based on exercises using Thera-bands. The 
program was conducted in a local community hall and 
included a warm-up of ten minutes, main exercises lasting 
65 minutes, and a cool-down of five minutes. Among the 
senior fitness test items for the elderly developed by Rikli 
and Jones, arm curls, 30-second standing up from a sitting 
position on a chair, and two-minute step in place test were 
used to evaluate the physical abilities of the participants9). In 
addition, the distance between the two hands of each subject 
was measured during his/her back scratching to measure 
flexibility. One-leg standing with the eyes open and closed, 
and functional reach were also measured to assess balance. 
In addition, the timed up and go test, tandem walk test, and 
foot stepping were performed to examine lower-extremity 
agility10). The Korean version of the World Health Organiza-
tion Quality of Life (WHOQOL)-BREF questionnaire was 
used to assess the effects on quality of life of the changes 
in the physical abilities of the elderly11). The evaluation 
items were divided into four main areas of physical health, 
psychological relations, social relations, and environment, 
which were further segmented into 26 lower-level items. 
Quality of life scores were measured and recorded based on 
the subjects’ subjective perceptions of their quality of life in 
the 26 lower-level items.

The experimental results were statistically analyzed us-
ing SPSS 22.0 KO (IBM, IL, USA). Frequency analysis and 
descriptive statistics were employed to identify the general 
characteristics of the subjects. Changes in the physical abili-
ties and the quality of life after completion of the exercise 
program were analyzed using the paired t-test with a statisti-
cal significance level of α= 0.05.

RESULTS

After the intervention the physical abilities of the sub-
jects were compared with their pre-intervention values. It 
was found that muscular endurance showed improvements 
in arm curls, sitting and standing up from a chair, and 
two-minute step in place test, and balance ability (one-leg 
standing, functional reach) and agility (foot stepping) also 

improved (p<0.05) (Table 1). The overall quality of life 

score increased by 7.31 points after the intervention and 
more specifically the scores of psychological and social 
relations, and environment exhibited statistically significant 
improvements after the exercises (p<0.05) (Table 2).

DISCUSSION

This study conducted an exercise program for the rural 
elderly two times each week over an eight-week period. 
The resistance exercises using an elastic band effectively 
improved the physical abilities and the quality of life of 
the rural elderly. After the exercises, the subjects showed 
improvements in their physical abilities: left and right upper-
extremity arm curls showed improvements, and the score 
for sitting and standing up from a chair also increased. In 
addition, lower-extremity balance was enhanced, as shown 
by improvements in the two-minute step in place test, one-
leg standing time with eyes open, and functional reach. Foot 
stepping also improved. The above results agreed with the 
outcome of the study by So et al.12), in which dumbbell exer-
cises were performed by the elderly for 12 weeks, twice each 
week. They reported statistically significant improvements 
in the two-minute step in place test, sitting and standing up 
from a chair, and 244 cm walking back and forth after the 
exercises. The present study found there were statistically 
significant improvements in arm curls, sitting and standing 
up from a chair, two-minute step in place test, one-leg stand-

Table 1. A comparison of the physical abilities of the subjects before and after the exercises (n=46)

Items
Exercise program

Pre-training Post-training

Strengthen 
muscular 
endurance

Arm curl-dominant side (times) 46.3±22.1 64.8±26.3*
Sitting and standing up from a chair (times) 39.7±18.4 49.7±23.4*
2-Minute step in place test (times) 94.9±37.0 130.0±41.2*

Balance 
One-leg standing- eyes open (sec) 19.6±21.1 27.3±24.2*
One-leg standing- eyes closed (sec) 5.3±6.8 8.4±10.5*
Functional reach- dominant side (mm) 302.8±92.4 372.9±73.8*

Upper-extremity flexibility Back scratch (mm) 147.7±116.8 132.8±110.9

Lower-extremity agility 
Timed up and go (sec) 9.8±2.8 9.2±3.5
Foot stepping (times) 21.4±7.3 24.7±8.4*
Tandem walk (sec) 9.9±4.6 9.0±4.6

aMean±SD, *p<0.05

Table 2. A comparison of the quality of life of the subjects before 
and after the exercises (n=46)

Domain
Exercise program

Pre-training Post-training
Physical health 20.4±5.4a 21.4±5.9
Psychological 17.8±4.5 19.8±3.9*
Social relationships 10.3±1.6 11.2±1.7*
Environment 23.6±4.7 26.9±3.9*
Total 72.0±13.4 79.4±12.8*
aMean±SD, *p<0.05
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ing time, functional reach, and foot stepping. Therefore, the 
subjects may have improved their upper-extremity muscular 
endurance, general endurance, balance, and agility. The 
results were also similar to the findings of the study by Yu et 
al.13), in which resistance exercises were performed using an 
elastic band for 12 weeks, three times each week, leading to 
improvements in muscular endurance (sitting and standing 
up from a chair) and balance (functional reach). However, 
the results were contrary to those of the study by Kazumasa 
et al.14), in which an easy and simple resistance exercise pro-
gram was implemented for the elderly of a local community. 
The eight-week exercise program conducted in the present 
study was found to be effective at enhancing the physical 
functions of the elderly.

The assessment of changes in the quality of life using the 
WHOQOL-BREF questionnaire before and after the exer-
cises found there was an overall improvement in QOL after 
the intrvention. In particular, the quality of life scores in the 
areas of psychological and social relations, and environment 
improved after the intervention. However, although the qual-
ity of life score in the area of physical health was improved 
after the exercises, this result was not statistically significant. 
The exercise program employed in this study was conducted 
in a community hall to increase the social participation and 
performance of the elderly. Therefore, the participation of 
the elderly in physical activities such as flexibility exercises 
performed to their favorite music and muscle strengthening 
exercises may have influenced their psychological and social 
relations and quality of life. The results of the present study 
may support the conclusions of existing research that the 
participation of the elderly in exercise programs is effective 
at changing their psychological and social relations.

The present study had the limitation that it targeted el-
derly people in a rural area, and thus the results cannot be 
generalized to all age groups or elderly people. Despite this, 
this study confirmed that an exercise program was effective 
at changing the physical functions and the quality of life of 
the rural elderly. Most of the elderly in rural areas are facing 
threats to their health, such as musculoskeletal diseases, due 
to their lifestyle of farming for long periods of time. More-
over, they have fewer opportunities to participate in exercise 

programs than do the elderly in urban areas. In this regard, 
based on the findings of the present study, more diverse stud-
ies should be carried out in the future to help the rural elderly 
improve their physical functions and social participation.
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