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Abstract. Elderly age is a period of life characterized by physical changes or decline in bodily 
functions. This results in the increase in incidence of diseases among the elderly, one of which 
is dementia. One of the causes of dementia is the lack of physical exercise, that leads to 

decreased physical fitness components such as cardiorespiratory endurance and balance. The 
purpose of this study is to determine the description of cardiorespiratory endurance and 
balance of elderly dementia patients in Nursing Home Ciparay Bandung Indonesia. The 

research design used is descriptive quantitative with purposive sampling technique to 33 
elderly dementia patients. The subjects were tested with 6-minute walk test to measure the 
cardiorespiratory endurance, and one-leg closed-eye test to measure balance. The results show 
that as many as 63.60% of elderly dementia patients had poor cardiorespiratory endurance and 

as many as 57.60% had a poor balance. It can be concluded that most elderly dementia patients 
have poor cardiorespiratory endurance and balance as a result of several factors such as gender, 
age, body mass index and level of physical activity. This study suggest that elderly dementia 

patients do exercises that can improve cardiorespiratory endurance and balance such as 
gymnastics elderly, especially for elderly dementia patients in the Intensive Care Room in 
Nursing Home Ciparay Bandung Indonesia. 

 
 

1. Introduction 

Old age is a period of life characterized by changes or decline in bodily function. This decrease occurs 

at all levels of cellular, organ, and system. This results in an increased incidence of disease in the 

elderly, one of which is dementia [1]. Dementia is a disease characterized by a decrease in cognitive 

abilities and memory that can affect daily activities [2]. One effort to prevent dementia in the elderly is 

to regularly perform physical exercise. Routine physical activity can increase blood flow to the brain 

and improve the neurotransmitters in the brain that play a role in one's memory to reduce dementia [3]. 

Lack of physical activity done by the elderly will lead to decreased components of physical fitness. 
Physical fitness is the body's ability to make adjustments (adaptations) to the physical load given to it 

from daily work without causing excessive fatigue. A cross sectional study proves that physical fitness 

will gradually decrease by about 1% annually. This is due to decreased cardiac output, decreased 

perfusion ability of the peripheral tissue, decreased respiratory ability of the lungs, muscle atrophy, 

and reduced muscle contraction ability. In addition, aging and the lack of physical activity will also 

result in a decrease in balance [4]. 
Physical fitness has two  components, namely physical fitness related to health such as pulmonary 

heart resistance and physical fitness related to skills such as balance [5]. Physical fitness can be 

obtained from physical activity as it involves all components of the body, including the heart and lung 

functions known as called cardiorespiratory endurance [6]. 

In the aging process, the percentage of muscle mass will decrease. Thus there is a decrease in 

"strength" or muscle strength up to 30-40%. Muscle strength in the elderly is also associated with the 

problem of balance, that gives them the risk of falling for the elderly [7]. Based on preliminary study 

http://creativecommons.org/licenses/by/3.0


2

1234567890‘’“”

The 2nd Annual Applied Science and Engineering Conference (AASEC 2017) IOP Publishing

IOP Conf. Series: Materials Science and Engineering 288 (2018) 012084 doi:10.1088/1757-899X/288/1/012084

results, by performing dementia screening using Mini Mental Status Eximination (MMSE), as many as 

63 elderly suffer from dementia. Then, based on interviews with 10 elderly people with dementia, 4 of 

them said that they do physical fitness exercises every day, 2 of them said that they occasionally do 

physical fitness exercises and 4 of them never do physical fitness exercise due to physical limitations. 
 

2. Methods 

The study employs quantitative descriptive design that aims at describing the overview of 

cardiorespiratory endurance and balance in elderly people with dementia at nursing home Ciparay 

Bandung. The population in this study were all elderly with dementia as many as 63 people. Sampling 

technique used was purposive sampling that is sampling technique with certain considerations. The 

sample size is 33 elderly dementia according to inclusion criteria 1) Aged ≥ 60 years old, 2) Healthy 

based on anamnesis and physical examination, 3) Elderly dementia with MMSE score ≤ 24, 4) Willing 

to be a research respondent by signing informed consent. The instruments used to obtain data in this 

study were tests. The test conducted were cardiorespiratory endurance test using 6 Minutes Walk 

Distance (6 MWD) and balance test by standing on one leg with eyes closed. 
 

3. Results and discussion 

The detailed description of respondent characteristics based on gender, age, body mass index (BMI) 

and level of physical activity are as follows: 

Table 1. Frequency Distribution of Respondent Characteristics  
Respondent Characteristics Frequency Percentage 

Gender 

    Male 

    Female 

 

9 

24 

 

27.30 % 

72.70 % 

Age 

    60 – 74 y.o. 

    75 – 90 y.o. 
> 90 y.o. 

 

16 

15 
2 

 

48.50 % 

45.50 % 
600 % 

Body Mass Index 
    Slim 

    Normal 

    Fat 

    Obese 

 
4 

26 

3 

0 

 
12.10 % 

78.80 % 

9.10 % 

- 

Physical Activity 

    Good 

    Poor 

 

14 
19 

 

42.40 % 
57.60 % 

 

Based on Table 1, of 33 respondents, most (72.70%) are female, as many as 24 elderly people; 

based on age almost half (48.50%) are aged 60-74 years, as many as 21 elderly people; based on BMI 

most (78.80%) are have normal BMI category, as many as 26 elderly people; and based on level of 

physical activity most (57.60%) have poor physical activity level, as many as 19 elderly people. 
 

3.1. The cardiorespiratory endurance of respondents in nursing home  

The results of cardiorespiratory endurance test of respondents in Nursing Home Ciparay 

Bandung are as follows: 
Table 2. Frequency Distribution of Cardiorespiratory Endurance of Respondents in Nursing Home 

Ciparay Bandung 
Examination Results Frequency Percentage 

Cardiorespiratory Endurance 

       Good 

       Poor 

 

12 
21 

 

36.40 % 
63.60 % 

Total 33 100.00 % 

 

 



3

1234567890‘’“”

The 2nd Annual Applied Science and Engineering Conference (AASEC 2017) IOP Publishing

IOP Conf. Series: Materials Science and Engineering 288 (2018) 012084 doi:10.1088/1757-899X/288/1/012084

Based on table 2, it can be seen that from 33 respondents, most (63.60%), as many as 21 

respondents had poor cardiorespiratory endurance, and almost half (36.40%), as many as 12 

respondents had good cardiorespiratory endurance. This is caused by the cardiorespiratory endurance 

gradually decreases about 1% each year [4]. Decreased cardiorespiratory endurance in elderly due to 

aging is caused by decreased cardiac output, decreased perfusion ability of the peripheral tissue, 

decreased respiration ability of the lungs, muscle atrophy, and decreased ability of muscle contraction. 

Changes in cardiovascular function due to aging is a decrease in maximal heart rate during exercise. 
The decrease in maximum pulse results in a decrease in maximum cardiac output [4]. Physical activity 

or exercise is very important for the elderly because physical activity or exercise will be able to help 

improve physical fitness, especially cardiorespiratory endurance [8]. 
The results of study in South Manggarai to 289  elderly respondents in urban areas found that most 

(82.7%) respondents have poor cardiorespiratory endurance [9]. In contrast to other study at Dharma 

Bhakti Nursing Home Surakarta to 43 respondents, that is most (65.1%) respondents had good 

cardiorespiratory endurance [7]. This study caused by several factors namely gender factor, age, Body 

Mass Index (BMI) and level of physical activity.  
 

3.2. The balance of respondents in nursing home 

The results of balance test of respondents in nursing home Ciparay Bandung are as follows: 

Table 3. Frequency Distribution of Balance of Respondents 
Examination Results Frequency Percentage 

Balance 

       Good 

       Poor 

 

14 

19 

 

42.40 % 

57.60 % 

Total 33 100.00 % 

 

Based on Table 3, it can be seen that from 33 respondents, most (57.60%), as many as 19 

respondents had poor balance, and 42.40%, as many as 14 respondents had good balance. This is in 

line with theory which states that aging process decreases the function of some organs so that the 

elderly need the help of others or of equipment so that they can maintain their own balance [10]. The 

result of this research is in line with the research at Community Center Permadi Tlogomas, that most 

of the respondents (80%) had poor balance [11]. 
The study entitled The Influence of Cognitive Disorder on Balance Disorder of the Elderly found a 

significant relationship between cognitive disorder with balance disorder (p=0.048) [12]. Cognitive 

domains that have a significant relationship with balance disorder include attention, memory, and 

executive function disorders. Elderly subjects with attention disorder have the risk of balance disorder 

of 4.48 times compared to subjects without attention disorder. The elderly with memory disorder have 

a tendency to have balance disorder of 6.37 times. The elderly with executive function disorder have a 

tendency have balance disorder of to 14.01 times [12]. 
The elderly people with dementia in nursing home Ciparay Bandung mostly had poor balance and 

it is caused by several factors, namely gender, age, body mass index, and physical activity level. This 

is in line the research that internal factors that influence the balance of the elderly include gender, age, 

BMI and level of physical activity [13]. 
The factors affecting the cardiorespiratory endurance and balance of elderly people with dementia : 

(1) Gender. The research that men have a higher cardiorespiratory endurance than women, and it can 

be influenced by anthropometric, psychological, muscle and hormonal factors between elderly women 

and men [7]. This is in line with the theory that the incidence of falling in elderly women is higher 

than men [13].  

(2) Age. The theory that as age gradually increases, the ability to repair or replace oneself in 

maintaining the normal structure and function decreases, hence the body can not withstand injury 
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(including infection) and repair damage [14]. Therefore, a person will progressively lose the body's 

resistance to infection and will accumulate more and more metabolic and structural distortions called 

degenerative diseases that can ultimately affect the level of physical fitness, especially 

cardiorespiratory endurance. 

(3) Body Mass Index. The theory that one of the factors that affect cardiovascular endurance (physical 

fitness) is Body Mass Index [15]. 

(4) Physical activity. The theory that physical activity with moderate intensity that is done regularly 

can benefit the elderly in various aspects, such as cardiovascular status, fracture risk, functional 

ability, and mental processes that ultimately can improve physical fitness [7]. Physical activity such as 

exercises for the elderly and walking on a regular basis will increase cardiorespiratory endurance 

which will reduce the chances of being exposed to dementia. 
 

4. Conclusion 

The results of this study indicate that most elderly people with dementia in Nursing Home Ciparay 

Bandung have poor cardiorespiratory endurance and balance. The results of this study also show that 

factors affecting cardiorespiratory endurance and balance are gender, age, BMI and level of physical 

activity. This study suggests doing the exercises that can increase cardiorespiratory endurance and 

balance of elderly with dementia such as exercises for the elderly, particularly the elderly with 

dementia in the Intensive Care Room of Nursing Home Ciparay Bandung. 
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