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ABSTRACT 

Objective: The population of senior citizens has increased and needs more care for the quality of life. Health education is a non-pharmacological 
therapy to improve physical fitness, blood chemistry and brain function. This research was performed to evaluate the effect of health education on 
the physical fitness, blood chemistry and brain function of senior citizens in rural and urban Bali.  

Methods: A total of 60 people aged 67.9±1.2 y were recruited from Tabanan, Indonesia, and 72 people aged 67.3±0.6 y were recruited from 
Denpasar, Indonesia. The health education program lasted 8 mo, used Japanese-style healthcare modified for the Balinese culture, and measured 
physical fitness, blood chemistry, and brain function before and after the educational period.  

Results: The average number of steps in Tabanan was 4247.2±98.9, and those in Denpasar were 4336.1±102.4. The weight and waist circumference 
were not significantly different between the Tabanan and Denpasar samples. The physical fitness of senior citizens in Tabanan and Denpasar 
improved significantly. Blood chemistry in the Tabanan sample was not significantly different after the program. In Denpasar, High-Density 
Lipoprotein and Low-Density Lipoprotein significantly improved. Brain function was significantly improved after the program.  

Conclusion: Health education using Japanese-style healthcare programs based on Balinese culture as non-pharmacological therapy has beneficial 
effects on physical fitness, blood chemistry and brain function in senior citizens in both urban and rural areas in Bali, Indonesia. It is suggested that 
senior citizens should continue our health education program to maintain their health.  
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INTRODUCTION 

The population of senior citizens has increased due to changes in 
economic and welfare development. In Bali, the number of senior 
citizens has increased. Moreover, global changes have affected 
lifestyle, such as shifts from more activity to sedentary behavior, 
regardless of rural or urban residence area. The Balinese Health 
Profile reported that there are more than 4.1 million Balinese 
people, and senior citizens accounted for approximately 7.3% [1]. 

Some effects of lifestyle changes related to the aging process on senior 
citizens and the risk of emerging non-communicable diseases should be 
considered. Everyone should monitor their condition regularly to 
maintain physical fitness and maintain blood chemistry and brain 
function in a normal state. Some studies have shown that the aging 
process can be delayed and physical fitness can be increased by 
performing routine physical activity. Moreover, good physical fitness can 
maintain brain function and blood chemistry [2, 3]. Physical activity is 
important in the context of non-communicable disease prevention [4]. 
Both parameters are related to body metabolism and the ability of the 
brain to maintain its function to perform its tasks for daily life. 

Studies have shown that the physical fitness of senior citizens can be 
achieved by participating in physical activities such as exercising, 
walking, running, and dancing. The most important consideration is 
that regular activities should be performed every day and should be 
done regularly. Physical activity surveillance from 122 countries 
showed that 31.1% of people in Southeast Asia were inactive [5]. 
Indonesia was included in this data. This means that activities 

should be programmed and done regularly at the appropriate 
duration, frequency and intensity. 

Performing regular physical activity is rare among senior citizens in Bali. 
Senior citizens commonly change their activities from hard work to 
pleasure work. This change was a risk factor for decreased physical 
fitness, brain function and body metabolism. Therefore, physical 
education is needed to encourage senior citizens to perform their 
activities and to be used as a non-pharmacological approach to maintain 
physical fitness. Continued improvement in monitoring physical activity 
at the population level can help guide the development of policies and 
programs to increase physical activity and reduce the burden of non-
communicable diseases in the 21st century [6-11]. Cancer is an example 
of a condition that can be prevented through active physical activity [12]. 
Therefore, senior citizens must perform physical activity in daily life. 

Recently, there have been no data about the promotion of physical 
activity in Bali. Available data have shown that globally, one-third of 
adults and four out of five adolescents do not meet the public health 
recommendation for the level of physical activity [5, 13]. This 
guideline needs to be met by senior citizens, including those in Bali. 

Senior citizens in Bali in particular or Indonesia, in general, were 
organized by the government into senior citizen organizations called 
Kelompok Lanjut Usia or Lansia. This group was organized into one 
group for one village and received a special program from the Public 
Health Centre or PHC located in urban or rural areas in Bali. This 
program was arranged by integrating health education based on 
Balinese culture that is familiar to senior citizens [14, 15]. 
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Physical education has been applied in many ways, including a 
Japanese-style healthcare program. This program has been 
implemented in several countries and acquired ISO 9001:2008 
(International Organization for Standardization). Its effectiveness in 
health education in Bali, Indonesia, is still debated. In particular, it 
can be beneficial to implement health promotion efforts in Bali, 
Indonesia, that incorporate components of programs from other 
countries. 

This research was performed to evaluate the effect of health 
education on the physical fitness, blood chemistry and brain 
function of rural and urban senior citizens in Bali. 

MATERIALS AND METHODS 

The study was performed in Tabanan Regency and Depasar City in 
Bali, Indonesia. Both areas were represented by one village that has 

Kelompok Lanjut Usia, a senior citizen organization. The village was 
chosen based on the best rank of senior citizen organization in Bali 
and because it was representative of rural and urban areas. The 
study was done for 8 mo. 

A total of 60 people aged 67.9±1.2 y were recruited from Tabanan, 
Indonesia, and a total of 72 people aged 67.3±0.6 y were recruited 
from Denpasar, Indonesia. Both groups received health education 
consisting of physical education every week, such as exercise, fun 
walking 5 km, and social activities based on Balinese culture, 
including dancing and singing (fig. 1). The health program lasted 8 
mo, and everyone was equipped with a pedometer. Before and after 
the program, their energy expenditure was measured using a 
pedometer, anthropometric measurements were obtained, go/no-go 
tasks were used for the brain function assessment, and physical 
fitness tests and blood chemistry tests were performed (fig. 2). 

 

 

Fig. 1: Physical activity through exercise (left) and Balinese dance (right) 

 

 

Fig. 2: Physical fitness test using a 10 m obstacle walk (left), sit-reach test (middle) and 6-min walk (right) 

 

RESULTS AND DISCUSSION 

There were 60 people in Tabanan and 72 people in Denpasar. The 
average ages were 67.9±1.2 y in Tabanan and 67.3±0.6 y in 
Denpasar, Indonesia. The type of test was accommodated to senior 
citizens who have limitations for some activities. is the program was 
designed according to physical activity recommendations for senior 
citizens. The intensity of aerobic activity takes into account older 
adults’ aerobic fitness; activities that maintain or increase flexibility 
are recommended, and balance exercises are recommended for 
older adults at risk of falls [16]. Physical education should be 
provided to make people aware of an appropriate program for 
physical activities. In Bali, some activities were performed related to 

culture that made senior citizens more appreciated by younger 
people. Balinese dance and singing were performed as social 
activities for senior citizens in Bali. These activities require proper 
physical fitness for 30 min of dancing and 30 min of singing. 

Anthropometry data were assessed using weight, body mass index 
(BMI) and waist circumference (table 1). Table 1 shows that 
anthropometry data of the groups from each area after the health 
education program were not significantly different (p>0.05). 
Anthropometry measurements (weight and waist circumference) 
were not significantly different between Tabanan and Denpasar. 
However, the average BMI of the Denpasar City group was greater 
than that of Tabanan regency. Denpasar City is located in central 
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Bali, where many activities are performed using motorbikes and 
cars, while in Tabanan Regency, most residents perform activities by 
walking. 

The other means to assess obesity is the waist-hip ratio (WHR). The 
waist-to-hip ratio of the Tabanan Regency group was higher than 
that of the Denpasar City group. The health program had no effect to 
reduce WHR. This result could be affected by nutrition intake during 
the program. WHR in general, has emerged as an important risk 
factor for several chronic diseases, but little quantitative information 

exists about its relationship with energy intake and expenditure in 
men and women. This result is similar to that of a study in a middle 
European urban population that studied health risks in association 
with BMI and WHR using 3D laser scanning [17]. Because the WHR 
is an important predictor of several cardiovascular and other 
chronic diseases, documentation of a strong effect of physical 
activity on the WHR selectively in men may provide a partial 
explanation of how the effect of physical activity is mediated and 
why physical activity is more effective in men than in women in 
reducing disease risk [18]. 

 

Table 1: Characteristics of participants in Tabanan and Denpasar, Bali, Indonesia 

  Tabanan P-value Denpasar P-value 
  Before After  Before After  
1. 
2. 
3. 
 

Weight (kg) 
BMI 
Waist  
Circumference (cm) 

59.7±1.1 
22.8±0.4 
85.4±1.2 
 

60.8±1.3 
23.9±0.5 
84.9±1.6 

0.537 
0.020 
0.625 

57.7±1.5 
23.2±0.5 
81.5±1.3 

58.5±1.7 
24.1±0.6 
81.4±1.5 

0.278 
0.013 
0.754 

 

Another study reported that BMI, waist circumference, and WHR 
show comparable positive associations with colon cancer risk 
reduction in men. Associations between anthropometric measures 
and colon cancer are weak or null in women, but there is some 
evidence of effect modification by hormone replacement therapy 
[19, 20]. This means that physical activities need to be performed 
regularly to obtain BMI, WC and WHR reduction to prevent diseases. 
Physical education for senior citizens made them aware of the need 

to perform regular physical activities. Some activities were 
performed, but in this study, there was no impact on parameters, 
such as waist circumference, BMI and weight, after 8 mo. 

Physical activity was recorded using a pedometer. The results in 
Tabanan showed that the average number of steps was 4247.2±98.9, 
and in Denpasar, the average number of steps was 4336.1±102.4 
(fig. 3). 

 

 

Fig. 3: Walking and exercise steps 

 

Table 2: Comparison of before and after health education in Tabanan and Denpasar 

 T/B T/A P-value D/B D/A P-
Value 

Two way ANOVA 
B/A T/D Interaction 

Physical fitness 
Grip strength (kg) 27.8+0.9 27.2+0.9 0.343 21.6+0.7 21.9+0.8 0.608 0.882 0.000 0.575 
Sit-up (times) 7.2+0.8 6.4+0.9 0.161 6.2+0.8 4.4+0.7 0.149 0.085 0.075 0.501 
Sit-and-reach flexibility (cm) 34.1+1.0 36.7+1.4 0.050 33.8+1.2 31.1+1.2 0.209 0.818 0.019 0.026 
Eyes-open single leg stance (s) 64.7+5.8 57.1+6.3 0.142 50.2+5.2 65.4+6.2 0.059 0.427 0.508 0.054 
10-m obstancle walk (s) 9.2+0.4 8.2+0.4 0.000 9.9+0.2 8.6+0.2 0.001 0.000 0.086 0.628 
Six-minutes walk (min) 513.5+11.3 504.3+11.9 0.800 405.5+8.8 420.0+9.6 0.364 0.708 0.000 0.255 
Blood chemistry 
Fasting blood glucose (mg/dl) 120.3+3.5 123.6+3.2 0.396 107.8+3.5 107.0+5.1 0.429 0.746 0.000 0.600 
Total cholesterol (mg/dl) 212.4+5.7 222.6+6.4 0.252 216.7+5.7 216.3+7.4 0.415 0.451 0.883 0.399 
Brain function test (go/no-go test) 
Response          
Formation (ms) 798.6+91.8 668.9+88.4 0.791 800.1+71.5 659.4+56.8 0.386 0.080 0.924 0.944 
Differentiation (ms) 764.1+102.6 468.2+31.6 0.100 578.9+50.7 607.8+101.2 0.531 0.138 0.653 0.045 
Reverse Differentiation (ms) 565.9+59.8 437.4+16.7 0.481 567.5+67.2 551.0+82.6 0.775 0.301 0.424 0.393 
Average (ms) 709.5+72.7 524.8+34.5 0.042 648.9+52.9 606.1+68.1 0.954 0.078 0.962 0.246 
Times          
Total number of misses (times) 0.0+0.0 0.0+0.0 - 0.0+0.0 0.0+0.0 - - - - 
Total number of mistakes (times) 6.8+0.7 4.3+0.6 0.018 8.2+0.8 6.7+0.7 0.337 0.000 0.013 0.503 
Errors (times) 6.8+0.7 4.3+0.6 0.018 8.2+0.8 6.7+0.7 0.337 0.001 0.013 0.503 

B/A: main effect of before and after, T/D main effect of Tabanan and Denpasar, Interaction: interaction effect between B/A and T/D, mean±se 
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The use of pedometers can be a new experience for the participants. 
It can support and drive the participant to perform more activity and 
affect physical fitness. Observational studies showed that pedometer 
users significantly increased their physical activity by 2183 steps 
per day over the baseline value. The use of a pedometer is associated 
with significant increases in physical activity and significant 
decreases in body mass index and blood pressure. Simple step-count 
monitoring interventions should be prioritized to address the public 
health challenge of physical inactivity [21]. 

Physical fitness was based on handgrip strength, sit-up, sit-and-
reach flexibility, eyes-open single-leg stance, 10-m obstacle walk and 
6-min walk. In Tabanan regency, the results for the sit and reach 
flexibility and 10-m obstacle walk significantly improved. In 
Denpasar, the results for the 10-m obstacle walk significantly 
improved (table 2). Physical fitness can improve the health 
condition of individuals after the diagnosis of cancer. A study using a 
questionnaire among women after cancer diagnosis showed that 
more physically active women were diagnosed with localized breast 
cancer at a younger age and were more likely to be high school or 
college graduates than women with lower levels of postdiagnosis 
exercise [22]. This finding supports physical education for senior 
citizens, even if the participant was not diagnosed with cancer. 

Blood chemistry was assessed based on blood glucose and total 
cholesterol. The results in Tabanan and Denpasar showed no 
significant difference after the program (table 2). The physical 
education component focused on physical and social activities for 8 
mo. Food intake was not controlled in this study. The participants 
consumed food and beverages according to their culture and 
behavior. In Bali, most individuals are Hindu. They eat pork daily or 
during ceremonies. The physical education provided encouraged 
them to perform more activities in daily life to balance energy intake 
and energy expenditure. 

Regarding brain function, in Tabanan, the go/no-go task response time 
was significantly shorter, and the number of error responses 
significantly decreased after the program (table 2). Physical education 
resulted in an improved mindset for senior citizens to perform 
physical activities regularly to achieve physical fitness. Physical fitness 
improved cardiorespiratory fitness, providing oxygen and nutrients to 
the brain and other body systems. An optimal nutrient supply can 
maintain brain function and other activities. 

Physical activity has been noted to increase health and be used as a 
guideline for disease prevention, particularly for non-communicable 
diseases. This program can be used as a non-pharmacological 
therapy and is easy to perform by senior citizens. The use of 
Balinese dancing and singing are other factors that can be used to 
encourage active participation in physical activities. 

Based on existing evidence, some public health organizations have 
issued physical activity guidelines for cancer prevention, generally 
recommending at least 30 min of moderate-to-vigorous intensity 
physical activity>5 d/w [23]. Recommendations to increase physical 
activity and maintain lean body weight should receive greater 
emphasis as part of a feasible approach for the prevention of colon 
cancer [24]. This means that physical activity for senior citizens in 
Bali is a method to prevent diseases. 

Physical education is a tool to achieve higher physical fitness levels 
and can optimize cardiovascular and hormone systems. Physical 
activity appears to lower levels of biologically available sex 
hormones, which could lead to a decreased risk of hormone-related 
cancers, including cancers of the breast, endometrium, ovaries, 
prostate and testes [23]. This is related to a study of 120 women 
who visited the urban healthcare centers of Zarandieh that found 
that educational programs improve self-sufficiency and perceived 
susceptibility, severity and benefits and decrease perceived barriers, 
thus enhancing the awareness and function of individuals to perform 
physical examinations regularly [25]. 

Physical fitness can improve the blood chemistry of people, 
including senior citizens. Regular activity can maintain blood glucose 
and lipid profiles in a normal state. If the blood chemistry of senior 
citizens tends to increase, physical activities can reduce the rate of 
blood chemistry increase. Under this condition, the normal state of 

blood chemistry will support the cardiorespiratory system to work 
efficiently to transport nutrients for the brain and other bodies 
properly, and brain function can be maintained. 

The activity of senior citizens should be performed in relaxed 
conditions. Physical activity programs should focus on regular 
activities rather than short vigorous activities. Recommendation on 
the types and amounts of physical activity needed to improve and 
maintain health in older adults. The recommended intensity of 
aerobic activity takes into account older adults’ aerobic fitness; 
activities that maintain or increase flexibility are recommended, and 
balance exercises are recommended for older adults who are at risk 
of falls. In addition, older adults should have an activity plan for 
achieving recommended physical activity that integrates preventive 
and therapeutic recommendations. The promotion of physical 
activity in older adults should emphasize moderate-intensity aerobic 
activity, muscle-strengthening activity, reduced sedentary behavior, 
and risk management [16]. The intensity of physical activity for 
senior citizens should be applied individually based on individual 
capacity, but the physical activity must be performed regularly every 
week and sustainably. This was shown in a systematic review and 
meta-analysis of the association of high amounts of physical activity 
with mortality risk. The study compared the recommended (by 
public health authorities) level of physical activity with higher levels 
of physical activity. Our findings do not provide evidence for 
increased mortality risk with physical activity levels as high as seven 
times above the current recommended target range [26]. 

In other words, leisure activity is more effective at increasing the 
level of physical fitness. The significant inverse association between 
leisure-time physical activity and the incidence of colon cancer in 
women in this study is consistent with what has been found in men 
[24]. Leisure activity makes the subject more relaxed and reduces 
psychological stress other than physical stress and finally facilitates 
optimal brain function. Regular physical activity could represent an 
important and potent protective factor for cognitive decline and 
dementia in elderly persons [27]. In senior citizens, brain function 
can be decreased due to the aging process. 

Senior citizens in Tabanan and Denpasar engaged in activities every 
day, even in urban and rural areas. Table 2 shows that there was no 
significant difference in the physical fitness test between the 
Denpasar and Tabanan groups. This means that the activities of 
individuals in both areas are quite similar. A cross-sectional design 
was used to associate urban residence with obesity, BMI, and 
transportation-related activity. The study reported that land-use mix 
had the strongest association with obesity (BMI_30 kg/m2); each 
additional hour spent in a car per day was associated with a 6% 
increase in the likelihood of obesity. Conversely, each additional 
kilometer walked per day was associated with a 4.8% reduction in 
the likelihood of obesity [28]. 

The physical education that was introduced to senior citizens in 
Tabanan and Denpasar was not enough. The use of activities popular 
in Balinese culture, such as Balinese dancing and singing, was 
attractive for senior citizens. These activities related to their 
activities and ability in the past and can still be done in their 
condition. Even so, more strategies need to be applied and adopted 
by the participant. This requires concern and commitment from 
senior citizens and awareness of the benefits of this program. 

CONCLUSION 

Health education using a Japanese-style healthcare program has 
beneficial effects for health promotion among senior citizens in urban 
and rural areas in Bali, Indonesia. Integration of programs with 
activities popular in Balinese culture can lead to active participation in 
physical activities. Physical fitness and blood chemistry brain function 
improved. This program can be used by other people in Bali or other 
countries. A longer time and more challenging program are needed for 
senior citizens to achieve health education goals. 

LIMITATION 

The Japanese Ministry of Education, Culture, Sports, Science, and 
Technology recommends that Japanese individuals, from elementary 
school students to elderly people, should measure their physical 
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fitness. Therefore, they are used to taking physical fitness tests. 
However, elderly people in Indonesia have never experienced doing 
so and, therefore, may not easily understand how to do so. This 
factor may be one of the causes of Thailand’s lower values in the test 
results. In the future, it is necessary to increase the number of 
subjects, to implement health education in more areas, and to find 
the improvement points of the health education system. 
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