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ABSTRACT

Background: Elderly is assumed as a person who has been at the 
age of 60 and will be some alterations, physical alteration in term 
ages. The physical alteration that is commonly found in the elderly 
is a condition of the body mass index that will not be taken care of 
optimally due to the degenerative factor. 
Purpose: This study is aimed at proving the relation of body 
mass index towards the cardiorespiratory endurance along with 
the relation of physical activities towards the cardiorespiratory 
endurance. 
Methods: The study design was cross sectional with the population 
of the elderly in Banjar Alas Arum in which they qualified the 
inclusion and exclusion criteria. From the elderly that had been 
selected by means of purposive sampling, it was obtained 48 

samples. The BMI was measured by formula calculation. The 
physical activity level was measured by the International Physical 
Activity Questionnaire and the cardiorespiratory endurance used 
6 minutes walking test. The data were analyzed by software 
computer which was Somers’ D test. 
Results: The result of this study showed that by 48 the relation 
of BMI towards the cardiorespiratory endurance showed that the 
result of p was 0.000 (p<0.05). Concerning on the relation of 
physical activities towards the cardiorespiratory endurance shown 
that the result of p was 0.000 (p<0.05). 
Conclusion: It can be concluded that there is a significant relation 
in this study.
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BACKGROUND
Elderly is the final stage in human life. Aging or 
getting old is a condition that occurs in human 
life. Getting old is a natural process and not a 
disease, but it is a process that occurs gradually as 
the consequence of cumulative changes; a process 
of the decrease of the body’s resistance to face the 
stimulus from inside and outside the body.1 The 
main cause of the increase of BMI of the elderly 
is theimbalance between the energy released and 
the amount of food consumed. In short, it can be 
obtained through the consumption of energy-dense 
foods, high sugar and fat content and low physical 
activity due to sedentary from various types of 
profession, the changing of transportation models 
and the increase of urbanization.2

Physical activity that is done regularly and 
correctly can cause weight loss, cardiopulmonary 
function improvement, and minimize the LDL 
which has an impact on coronary heart prevention.3 
Doing physical activity is highly recommended 
by the elderly as a mean to increase productivity 
in old days. Regular physical activity can also 
maintain the quality of life to stay healthy and fit 
and can increase the cardiorespiratory endurance.4 
The elderly who continue to do physical activity 
can prevent the occurrence of mobility disabilities 

or functional disorders, while the elderly who are 
passive can increase the risk of health problems and 
the increase of body mass index in the elderly along 
with aging, the need for carbohydrates and fats 
which is generally lower inasmuch asthe decrease 
in basal metabolism.5

The aims of this study is to know the correlation 
between body mass index and physical activity 
towards the cardiorespiratory endurance of 
the elderly, because good cardiorespiratory 
endurance increases physical durability and can 
decelerate exhaustion.6 Older people who have 
good cardiorespiratory endurance will have good 
productivity rates as well. This is to be known in the 
Banjar Alas Arum area for the monitoring of the 
fitness conditions of the elderly.

METHODS
Research design
This research is an analytical observational study 
using a cross sectional design where each subject 
was only observed once and the measurement 
of subject variables was carried out at the time 
of examination. This study took place in Banjar 
Alas Arum, Sesetan, Denpasar. This research was 
conducted in March-May 2021.
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Population and Sample
The population of this study was a reachable 
population. It was the elderly living in Banjar Alas 
Arum, Sesetan Village, South Denpasar who met 
the inclusion and exclusion criteria. The sampling 
of the inclusion criteria: (a) 60-74 years old, (b) 
signed informed consent aboutthe willingness to 
be a sample, (c) normal vital sign. The exclusion 
criteria: (a) History of shortness of breath and 
asthma, (b) Elderly who have cardiovascular disease 
and neurological diseases such as heart disease or 
stroke, (c) Fractures that do not allow them walking, 
(d) Smokers, if at the time of anamnesis, they are 

still smoking, (e) Taking drugs that can affect the 
cardiovascular system, (f) Sick on the day of the 
research. The elderly population of 70 people was 
selected according to the inclusion and exclusion 
criteria so that a sample of 48 people was obtained. 
The data collection was conducted the way the 
subject was collected in one house of 5-7 elderly and 
door to door with strict health protocols. Interviews 
were among the techniques used for collecting 
data and screening samples. Once a number of 
samples met the criteria of inclusion and exclusion, 
it resumes a vital sign measurement, a body mass 
index measurement, a physical activity with IPAQ 
(international physical activity questionnaire) and 
a cardiorespiratory endurance measurement using 
six minutes walking test.

Data analysis
The data of this study were analyzed using the 
SPSS v.26.0 for windows program with descriptive 
analysis including gender, age, body mass index, 
physical activity and cardiorespiratory endurance 
shown in the descriptive table and hypothesis 
testing using Somers’ D analysis to analyze the 
correlation of independent variable (body mass 
index and physical activity) and dependent variable 
(cardiorespiratory endurance). The strength and 
the correlation (relationship) will have meaning 
if the relationship between the variables shows 
significant value (p<0.05).

RESULTS
Characteristics of Respondents
Table 1 shows that there are more male respondents 
than female respondents. There are 30 male 
respondents (62.5%) and 18 female respondents 
(37.5%). Table 2 shows that the age range of 60-64 
years has the largest number of respondents with 22 
respondents (45.7%). The age range of 65-69 years 
has a total of 19 respondents (39.7%) and the age 
range of 70-74 years has a total of 7 respondents 
(14.6%).

Table 3 shows that the most respondents was 
in the normal category, with 26 respondents 
(54.4%), there was 1 respondent (2.1%) in the 
underweight category. The overweight category was 
15 respondents (31.3%) and the obesity category 1 
was 6 respondents (12.5%). 

Table 4 shows the most respondents is in the 
moderate category, with 27 respondents (56.3%), in 
the low category there are 14 respondents (29.2%) 
and in the high category, there are 7 respondents 
(14.6%).

Table 5 shows that most respondents is in the 
moderate category, with 26 respondents (54.2%), in 

Table 1.  Characteristic of the respondents by gender
Gender Frequency (f) Percentage (%)

Male 30 62.5

Female 18 37.5

Total 48 100

Table 2. Characteristic of the respondents by age
Age Range Frequency (f) Percentage (%)
60-64 22 45.7
65-69 19 39.7
70-74 17 14.6
Total 48 100%

Table 3.  Body mass index distribution of the respondents
Body Mass Index Frequency (f) Percentage (%)
Underweight 1 2.1
Normal 26 54.2
Overweight 15 31.3
Obesity 1 6 12.5
Total 48 100

Table 4.  Physical activity levels of the respondents
Physical Activities Frequency (f) Percentage (%)

Low 14 29.2
Moderate 27 56.3
High 7 14.6
Total 48 100

Table 5.  Cardiorespiratory endurance levels of the respondents
Cardiorespiratory 
Endurance Frequency (f) Percentage (%)

Poor 3 6.3
Bad 11 22.9
Moderate 26 54.2
Good 4 8.3
Very Good 4 8.3
Total 48 100
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the high physical activity category, as many as 
4 respondents (8.3%). Respondents who have 
good cardiorespiratory endurance are found in 2 
categories of physical activity. They are moderate 
as much as 1 respondent (2.1%) and high as many 
as 3 respondents (6.3%);the respondents who have 
moderate cardiorespiratory endurance are in the 
moderate physical activity category as many as 26 
respondents (54.2%);The respondents who have 
poor cardiorespiratory endurance are in the low 
physical activity category as many as 11 respondents 
(22.9%) and very poor cardiorespiratory endurance 
are in the low physical activity category as many as 
3 respondents (6.3%).

The result of Somers’ D hypothesis test shows 
that there was a significant relationship after the 
p-value of 0.000, it can be concluded (p<0.05) this 
indicates that there is a significant relationship 
between physical activity and cardiorespiratory 
endurance in Banjar Alas Arum, Desa Sesetan, 
South Denpasar.

DISCUSSION
Characteristics of Respondents
Age is one of the factors that can affect the elderly 
in carrying out some activities. Age can affect the 
quality and quantity of a person’s physical activity 
related to daily physical activity. It is due to the 
increase of age will cause a decrease in physical 
capacity in the form of a decrease in muscle mass 
and strength, maximum heart rate, an increase 
in body fat or an increase in BMI along with 
the process of getting old so it will facilitate the 
accumulation of body fat.7 Old age is also one of the 

Table 6.  Cross table of body mass index towards cardiorespiratory endurance

Body Mass Index
6 Minutes Walking Test

Total
pPoor Bad Moderate Good Very Good

f % f % f % f         % f       % N %
Underweight 0 0 0 0 1 2.1   0         0          0       0 1 2.1
Normal 2 4.2 0 0 17 35.4   4       8.3        3      6.3 26 54.2 0.000
Overweight 0 0 6 12.5 8 16.7   0         0    1      2.1 15 31.3
Obese 1 1 2.1 5 10.4 0 0   0         0          0       0  6 12.5
Total 3 6.3 11 22.9 26 54.2   4       8.3    4      8.3 48 100

Table 7.  Cross table of physical activity towards cardiorespiratory endurance

Physical 
Activity

6 Minutes Walking Test
Total

pPoor Bad Moderate Good Very Good
f % f % f %   f         %        f       % N %

Low 3 6.3 11 22.9 0 0   0         0          0       0 14 29.2
Medium 0 0 0 0 26 54.2   1        2.1        0       0 27 56.3 0.000
High 0 0 0 0 0 0   3        6.3    4      8.3 7 14.6
Total 3 6.3 11 22.9 26 54.2   4        8.3    4      8.3 48 100

the very bad category there are 3 respondents (6.3%). 
In the bad category, there were 11 respondents 
(22.9%), good and very good categories respectively 
there are 4 respondents (8.3%).

Hypothesis testing
Table 6 shows that respondents who have 
very good cardiorespiratory endurance have 2 
categories of BMI. They are normal as many as 3 
respondents (6.3%) and overweight as many as 1 
respondent (2.1%). Respondents who have good 
cardiorespiratory endurance have 1 BMI category. 
They are normal as many as 4 respondents (8.3%), 
respondents who have moderate cardiorespiratory 
endurance have 3 BMI categories. They are 
underweight as many as 1 respondent (2.1%), 
normal as many as 17 respondents (35.4%) and 
overweight as many as 8 respondents (16.7%). 
Respondents who have poor cardiorespiratory 
endurance have 2 categories of BMI. They are 
overweight as many as 6 respondents (12.5%) and 
obesity 1 as many as 5 respondents (10.4%), very 
poor cardiorespiratory endurance has 2 categories 
of BMI. There are normal as many as 2 respondents 
(4.2%) and obesity 1 as many as 1 respondent 
(2.1%).

The results of Somers’ D hypothesis test found 
that there was a significant correlation after obtaining 
the value of p is 0.000, it can be concluded (p <0.05). 
It indicates that there is a significant correlation 
between body mass index and cardiorespiratory 
endurance in Banjar Alas Arum, Sesetan Village, 
South Denpasar.

Table 7 shows that the respondents who have 
very good cardiorespiratory endurance are in 
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causes for an individual in having deterioration of 
cardiorespiratory endurance. It happens because if 
a person’s age increases by a decade, 8-10% of their 
cardiorespiratory endurance will decrease if they 
are not regularly doing regular physical activity and 
maintaining a healthy diet.8

The characteristics of respondents based 
on gender showed that there were more male 
respondents with 30 respondents, while female 
respondents were 18 respondents. Based on the 
data obtained, it shows that the female respondents 
experienced an increase in BMI both overweight 
and obesity and was low in physical activity. Male 
respondents have more muscle mass than female. 
Male respondents consume more calories than 
female even at rest.It causes female respondents 
gaining weight more easily than male even with the 
same calorie supply. In addition, at old age, female 
respondents experience a rapid decline in hormones 
due to menopause.9

Gender affects the level of fitness between 
men and women with maximum muscle strength 
accompanied by body composition, amount of 
hemoglobin, hormones, different lung capacities 
so that it greatly affects the level of fitness obtained 
according to Sharkey (2011). According to a study 
by the American Thoracic Society, the ability to 
walk during light physical activity of men is able to 
cover a distance of 580 meters while walking and 
normal women are only able to cover a distance of 
500 meters. Several factors that affect it such as age, 
weight, height. body and others.10

The Relationship Between BMI and 
Cardiorespiratory Endurance in the Elderly
According to the analysis test results of this study, 
it can be seen that the elderly in Banjar Alas Arum, 
Sesetan Village, South Denpasar District on average 
have a normal BMI. This happens since the elderly 
in Banjar Alas Arum are still active in carrying 
out physical activities such as carrying out daily 
activities and the existence of gymnastics programs 
carried out in Banjar Alas Arum. This is also 
supported by active social interactions that make 
the elderly become more energetic and interact 
more with each other. Besides, environmental 
factor affects the lifestyle of the elderly. A healthy 
environment and support from the family to 
implement a healthy lifestyle are important for the 
elderly. An environment that forms discipline in 
carrying out a healthy lifestyle and maintaining the 
diet is important in forming a healthy lifestyle.4

Meanwhile, from the results of respondent 
characteristics by cardiorespiratory endurance, it can 
be concluded that the average elderly in Banjar Alas 
Arum, Sesetan Village, South Denpasar District has a 

dominantly moderate cardiorespiratory endurance. 
Moderate cardiorespiratory endurance was more 
commonly found in the normal BMI category. 
Cardiorespiratory endurance in the poor and very 
poor categories was more commonly found in BMI 
with overweight and obesity categories 1. This is in 
line with the research conducted by Camellia (2018) 
which states that people with normal BMI have 
better cardiorespiratory endurance, specificallyfor 
the elderly.8

Someone who has a normal BMI will have less 
body fat levels than someone who has a BMI above 
normal. Excess body fat will interfere the process of 
breathing and blood flow in the elderly’s body. The 
amount of fat especially for the elderly will affect the 
work of the respiratory muscles. As a result, it can 
cause changes in the muscles, cartilage, and joints 
of the thorax resulting in impaired respiratory 
movement and reduced thoracic stretching ability. 
If there is a change in the diaphragm muscle, the 
thoracic muscles become imbalance and cause 
distortion of the thoracic wall during respiration. 
Costal cartilage calcification results the decreased 
mobility of the ribs so that the expansion of the chest 
cavity and ventilation capacity decreases, resulting 
the decrease of cardiorespiratory endurance.11

The results of the Somers’ D test conducted 
showed p results of 0.000 where (p <0.05), it can 
be concluded that there is a significant relationship 
between body mass index and cardiorespiratory 
endurance in the elderly. It is in line with the results 
of Andriani’s study entitled the correlation between 
body mass index (BMI) and physical activity with 
maximum oxygen volume which says that there 
is a correlation between body mass index and 
maximum oxygen volume with sig (p value) 0.016 
which is smaller than the significant level value of 
0.05 (0.016<0.05).12

Another study that supports the results of 
this study is from Haslan entitled the correlation 
between body mass index and cardiorespiratory 
endurance, muscle strength and endurance which 
explains that the higher the body mass index, the 
lower the level of cardiorespiratory endurance with 
a significant relationship between the body mass 
index cardiorespiratory endurance r = 0.45 and 
p = 0.001 (p<0.05).13 This result is also supported 
by another study conducted by Nusdwinuringtyas 
which states that a good body mass index will affect 
cardiorespiratory endurance.14

Body mass index affects cardiovascular 
endurance directly and indirectly. This indirect 
cause links tothe combination of other factors. The 
internal factors consist of genetics, age, and gender 
while the external factors consist of a history of 
cardiovascular disease, smoking, food, physical 
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activity and exercise habits.7 Obesity that occurs 
in a person can limit the flexibility in carrying 
out various activities. This will make obese people 
tend to be lazy to move so they will tend to have 
a sedentary lifestyle. This will lead to lower uptake 
of oxygen used and will lead to a decrease in 
cardiorespiratory endurance.15

The Relationship Between Physical Activity 
and Cardiorespiratory Endurance in the Elderly
According to the data of this study, it can be seen 
that many elderly people in Banjar Alas Arum, 
Sesetan Village, South Denpasar District have 
moderate physical activity categories. The medium 
category shows that the elderly in Banjar Alas 
Arum, Sesetan Village, South Denpasar District are 
still active in carrying out daily activities. Activities 
that are usually carried out by the elderly in Banjar 
Alas Arum such as household activities, walking, 
gymnastics, religious activities and so on. Someone 
who gets good fitness can be done with regular 
physical activity. Thus, to increase the ability to 
work on the cardiorespiratory system, a movement 
is needed through doing activities for people who 
have a very good cardiorespiratory work system are 
required to carry out regular physical activity.16

According to the respondent’s characteristic 
data by cardiorespiratory endurance, it shows 
that moderate cardiorespiratory endurance 
mostly occurs in the moderate physical activity 
categorywhile good cardiovascular endurance 
mostly occurs in the high physical activity category. 
This is in line with research conducted by Budiyani 
which states that people who have a good level of 
physical activity will have good cardiorespiratory 
endurance with research results p = 0.000 which 
is smaller than the significant level of 0.05 (0.000 
<0.05).17

The results of the Somers’ D test carried out 
showed p results of 0.000 where (p < 0.05), which 
proved that there was a significant correlation 
between physical activity and cardiorespiratory 
endurance in the elderly where in the group that 
had good physical activity,the proportion of good 
cardiorespiratory endurance was obtained if it is 
compared with the low physical activity group with 
poor cardiorespiratory endurance.

The results of the study have proven that there 
is a significant correlation between physical activity 
and cardiorespiratory endurance in the elderly. This 
study is in line with the results of Sari’s research 
entitledthecorrelation between physical activity and 
fitness (sixminutes walking test) of the elderly at the 
Permadi Dinoyo Health Center, Malang, Indonesia. 
5% (0.000<0.05).18 This result is also supported 
by another study by Febriyanti which states that 

good physical activity will affect cardiorespiratory 
endurance with a p-value of 0.000 or (p<0.05).7

People who is used to do moderate to high 
physical activity need more energy such as oxygen 
in the body. It will increase so that there will be an 
improvement in breathing which causes an increase 
in cardiorespiratory endurance. This happens 
because the body’s response to physical activity is 
the result of a coordinated response from organ 
systems, including the heart, lungs, blood vessels 
and muscles. The more muscle mass involved in 
physical activity, the greater the contribution of the 
muscle pump to the vein. This causes an increase 
in cardiac output which carries oxygen-rich blood 
throughout the body and makes cardiorespiratory 
endurance better.19

Moderate and high physical activity in the 
elderly in Banjar Alas Arum, Sesetan, South 
Denpasar such as walking for long durations and 
distances which causes differences in the level of 
physical activity in the low category due to the 
duration of the activity. The duration of physical 
activity is important to determine the level of 
physical activity category achieved by a person in 
the measurement. Physical activity that is carried 
out regularly and programmed for a longer time 
will give a better level of physical activity.16

The most active organ during physical activity is 
the skeletal muscle.20 As a result of skeletal muscle 
activity that is carried out regularly and measurably, 
it has a direct or indirect effect on the function of 
other body organs. Furthermore, it will improve 
the level of health and fitness.21 The increased level 
of health and fitness is caused by the function of the 
heart and circulation, the function of respiration, 
blood, the body’s defense system, the increased 
performance of the neuro-muscular (nerve and 
muscle system) and spurring the development 
of the bones (skeleton). Theoretically, increasing 
physical activity by means of good, correct, regular 
physical exercisecan increase the degree of physical 
fitness (physical endurance).22

CONCLUSION
According to the results of the study it can be 
concluded that: 1. There is a significant correlation 
between body mass index and cardiorespiratory 
endurance of the elderly in Banjar Alas Arum, 
Sesetan Village, South Denpasar District; 2. There 
is a significant correlation between physical activity 
and cardiorespiratory endurance of the elderly in 
Banjar Alas Arum, Sesetan Village, South Denpasar 
District.

It is recommended for the researcher who will 
conduct further research to examine wider sources 
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to support the theory and select a larger sample 
of elderly people. It is also important to provide 
appropriate age limits and better measurement for 
future research.
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