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ABSTRACT

Decrease in physical fitness occurs after the age of 30 years and factors that affect physical fitness include age,
gender, BMI, waist circumference, hypertension, and diabetes mellitus. This study aims to determine the
physical fitness of middle-aged to elderly people between 45-74 years based on BMI and age. This research is a
descriptive study with quantitative methods. The sample of this research is men who are active in badminton
activities in Rejang Lebong Regency, which are classified as middle age to elderly people who are taken by
purposive sampling. The data collection technique used the BMI test and fitness test. The results show that 1)
The average BMI value in middle age to the elderly is 25.47 kg / m2, in the category of light fat. The average
value of physical fitness in middle age to the elderly is 33.39, with a very poor category. 2) 26.3% of people have
normal nutritional status, 50% of people have mild nutritional status and 23.7% of people have severe nutritional
status. 3) 84.2% of people have very poor fitness category, 10.5% of people have poor physical fitness category
and 5.3% of people have moderate physical fitness category. So it can be concluded that middle-aged to elderly
people with high BMI have less physical fitness and the more middle-aged to elderly people have less physical
fitness.

Keywords: Body Mass Index (BMI); physical fitness; elderly; middle age

https://doi.org/10.25299/sportarea.2021.vol6(2).6362
Copyright © 2021 Muhammad Akbar Juliansyah, FX Sugiyanto, | Putu Agus Dharma Hita

Corresponding author: Muhammad Akbar Juliansyah, Postgraduate Program of Sport Science, Universitas Negeri Yogyakarta,
Yogyakarta, Indonesia
Email: akbarjuliansy@gmail.com

How to Cite: Juliansyah, M. A., Sugiyanto, F., & Hita, I. P. A. (2021). The fitness of middle age to the elderly based on body
mass index  and age in  the new  normal era. Journal Sport  Area, 6(2), 254-262.
https://doi.org/10.25299/sportarea.2021.vol6(2).6 362

INTRODUCTION

Health becomes a very expensive thing when someone is sick. Health can be defined as a state of
physical, mental, social, and spiritual health (Bryantara, 2016). It is said to be in a state of physical health if
a person is fit, physical fitness is related to a person's physical abilities in daily activities effectively and
efficiently (Yusuf, 2018). Physical fitness is related to physical conditions in carrying out daily activities
properly without significant fatigue and still having energy reserves remaining (Utari et al., 2015). Fitness is
very important as one of the supporters of one's daily activities, so someone who has good fitness can go
about their daily lives without significant fatigue. The results of a study conducted in West Denpasar on 96
elderly, concluded that the elderly who have good fitness are more in the elderly who work than those who
do not work (Tripayana, 2020). This means that when a person does a lot of physical activity such as
working all day, when he returns home he still has energy left to do other things such as doing workouts at
home. Doing a lot of physical activity, the body indirectly has good fitness when compared to someone who
is not physically active or just sits all day.
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Physical fitness is important for a person’s life to carry out daily activities. When they are children most
of them can not stay still and want to try new physical activities, such as running, jumping, climbing non-
stop. This indicates that children have a lot of physical activity so that they sometimes do not feel tired, in
contrast to the physical activities done by adults. Also supported by the research of Chiesa et al., (2020), the
findings strengthen that by starting to maintain physical fitness at a young age, you can reduce the risk of
obesity and the benefits of physical fitness in old age. Therefore, the elderly must be aware of and begin to
maintain physical fitness at a young age.

Previous research concluded that there is a strong relationship between physical activity and fitness level
and between BMI and fitness level also has a strong relationship (Alamsyah et al., 2017). The higher the
BMI, the lower the physical fitness (Prasetio et al., 2018). BMI is a simple technique to easily find out a
person's nutritional status. It only takes a calculation between weight divided by height. Efforts to maintain
and improve physical fitness must still be carried out in a disciplined manner and in fact it is also part of a
lifestyle (Sulistiono, 2014). Maintaining physical fitness has many factors, one of which is a healthy lifestyle
and physical activity, then carried out in a sustainable manner. Factors such as gender, age, and BMI also
affect a person's level of physical fitness (Oktriani et al., 2020), and the role of the family is needed in
knowing information about nutritional status and fitness (Zelvya, 2014).

Indonesia has changed completely because it is facing and fighting the spread of a virus, this virus is
called Corona Virus Disease (COVID-19). The number of positive Covid-19 patients is increasing day by
day and most of the patients are elderly (elderly). dr. Achmad Yurianto, who is appointed as the
government's spokesman for the Covid-19 case, said that most of the patients who died occurred in the 41-
80 year old range (Kementerian Kesehatan, 2020). WHO states that the elderly are the group most
vulnerable to COVID-19. The elderly population in Indonesia continues to increase because in the health
sector it continues to progress with decreasing mortality rates and increasing life expectancy. In five
decades, the elderly in Indonesia have doubled to 9.92 percent or 26 million. The elderly in Indonesia are in
the aging population structure with the percentage of elderly from 2020 reaching more than 10 percent and
will even reach one-fifth of Indonesia's population (BPS, 2020a). The elderly or elderly population in
Indonesia is predicted to continue to increase 1 higherl than the elderly population in the world, after 2100
(Kementerian Kesehatan, 2016). In the regulation 1 of the Minister of Social Affairs 1 of the Republic of
Indonesia number 19 1 of 2012 that an elderly person is someone who has 1 reached the age of 60 (sixty)
years and above (Kementerian Sosial RI, 2012). According to WHO, it is called middle age, those aged 45-
59 years, called old or elderly in the age range of 60-74 years, called elderly people aged 75-90 years, and
very old age aged 90 years and above.

Throughout 2020, Indonesia faces new challenges. During the 2020 COVID-19 pandemic, the elderly
face challenges that must be faced, because the elderly are the age at risk and the most vulnerable to
COVID-19. This is certainly a concern for the elderly. The elderly are most vulnerable to COVID-19 due to
weakened immune function (BPS, 2020a). Everyone will experience a decrease in the body's functional
capacity sooner or later. The older you get, the less functional your body will be. When it comes to age,
everyone will experience a slow decline in body cell functions. Sukirno (2014)
also explained that over 30 years 0.8-1% per year all cells in the body will experience functional decline.
Humans with increasing age and accompanied by a decrease in physical condition, body organs, and
functions of the brain are said to be elderly (Putra & Suharjana, 2018). The body's immune system will
continue to decline slowly with unexpected symptoms as a person ages, then it will increase the risk of
diseases including chronic and degenerative diseases (Aspinall, 2005).

In this study, the middle aged to the elderly in Rejang Lebong only exercised badminton within 1 to 2
hours with a frequency of 1 a week, it means that in a week the middle aged to the elderly only exercised 60
to 120 minutes a week, where the researchers agree on sports for fitness at least -the minimum is 150
minutes a week (Bull et al., 2020). In this study there is also no comparative data between before and after
the new normal era, but the researchers only want to know the physical fitness of the middle-aged to the
elderly when viewed from body mass index and age.
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Given the risk in the elderly who are the most vulnerable to COVID-19 and the importance of physical
fitness in the elderly to improve the body's immune system through physical activity and control BMI, the
authors aim to find out fitness in middle-aged to elderly men (45-74) years old who play badminton in
Rejang Lebong Regency based on BMI and age.

METHODS

Based on this objective, this is a quantitative descriptive study in which the authors want to know the
fitness of the middle-aged to the elderly who play badminton in Rejang Lebong Regency based on BMI and
age. This research is a descriptive type of research, namely research to describe a particular event or
phenomenon (Maksum, 2012). The author's sample selection uses purposive sampling technique (Darmadi,
2011). Rejang Lebong Regency itself is located in Bengkulu Province, the number of elderly people in
Bengkulu Province reaches 234,000 people (BPS, 2020b). The population in this study does not have
accurate data, because the number of middle-aged to elderly people who are active in playing badminton in
Rejang Lebong Regency is not recorded. The authors only have criteria for sampling and ask for permission
when getting samples that fall within the research criteria. The criteria for this study are men who are only
45-74 years old (middle to elderly). Physical activity is active in badminton and focuses on Rejang Lebong
Regency. In this study 38 samples are obtained with 33 middle-aged people (45-59) and 5 elderly people
(60-74). The authors obtain 38 samples due to several obstacles, namely some middle-aged to elderly people
refuse to be samples for several reasons. Such as fear of knee injury relapse when taking a fitness test,
feeling unable to do it before being tested and feeling that they don't need to know their fitness. Data
collection starts from calculating body mass index (BMI) (P2PTM Kemenkes RI, 2019) with a calculation
based on 1 weight divided by 1 body height, with the formula:

IMT = Weight (kg)

Height (m?)
Table 1. Body Category based on IMT
No Category IMT
1 Thin Less weight level heavy <17,0
Less weight level light 17,0-18,4
2 Normal Normal 18.5-25,0
Over weight level light 25,1-27,0
3 Fat Over weight level heavy >27,0

(P2PTM Kemenkes RI, 2019)

Then the fitness test data are collected using the Harvard step test instrument developed by Lucian
Brouha in 1943, the height of the Harvard step test bench is for 20 inches with a metronome rhythm of 120
times per minute or with a volume of 30 steps per minute, for 5 minutes or until no able to do it again.
Samples are given time for static and dynamic heating. The sample is given time to try to get up and down
the bench. Up and down the bench the left foot goes up to the bench followed by the right foot, and down
the left foot first followed by the right foot or vice versa. The sample stands in front of the bench then when
the cue starts, the sample goes up and down the bench by following the rhythm of the metronome 120 x per
minute until it can't do up and down the bench or for 5 minutes. After the sample has finished or is unable to
continue, the sample sits down and the pulse rate will be calculated after resting 1 minute, 2 minutes and 3
minutes after the test for 30 seconds (Brouha, 1943). Then the calculation will be carried out with the
following formula:

Training Duration (in second) x 100
2 X Number of Pulses in Recovery
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Table 2. Category of Harvard Step Test

No Category Range
1 Very less Under 55
2 Less 56-64
3 Enough 65-79
4 Good 80-89
5 Very Good 90

(Brouha, 1943)
After the BMI and fitness data are obtained, the data will be processed using SPSS for Windows 22.

RESULTS AND DISCUSSIONS

BMI data retrieval uses the calculation of height and weight. Physical fitness test uses Harvard step test.
Based on the data obtained and analyzed uses SPSS, the following are the results of the analysis contained in
the following table.

Table 3. Age Average

N Min. Max. Mean Std. Deviation
Age 38 45 63 51.2 5.272
Amount 38

Based on the results in table 3, it can be seen that the number of samples was 38 people, the average age
of the sample was 51 years, with a min age of 45 and a max age of 63 years.

Table 4. Average of IMT and Physical Fitness

N Mean Std. Deviation Min. Max.
IMT (kg/ m2) 38 25.47 3.9626 19.0 36.1
Physical Fitness 38 33.39 18.371 10 78

Based on the results in table 4, the average BMI value in the middle age to the elderly is 25.47 kg/m2,
which can be categorized as mild fat with a min value of 19 and a max value of 36.1. The average value of
physical fitness in the middle age to the elderly is 33.39, can be categorized as less than once, with a min
value of 10 and a max value of 78.

Table 5. Data of Body Mass Index
Frequency Percent  Valid Percent Cumulative Percent

Normal 10 26.3 26.3 26.3
valid Fat level light 19 50.0 50.0 76.3
Fat level heavy 9 23.7 23.7 100.0

Amount 38 100.0 100.0

Based on the results of the data in table 5, that 10 or 26.3% of people have normal nutritional status, 19 or
50% of people have mild nutritional status and 9 or 23.7% of people have severe nutritional status.

Table 6. Data of Physical Fitness
Frequency  Percent  Valid Percent Cumulative Percent

Very Less 32 84.2 84.2 84.2
valid Less 4 105 105 94.7
Enough 2 5.3 5.3 100.0

Amount 38 100.0 100.0

Based on the results of the data in table 6, that 32 or 84.2% of people have a very poor fitness category, 4
or 10.5% of people have a poor physical fitness category and 2 or 5.3% people have a sufficient physical
fitness category.
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Table 7. Data of Physical Fitness based on IMT

Very Less Less Enough Amount
Normal 6 2 2 10
Nutrition Status Fat level light 17 2 0 19
Fat level heavy 9 0 0 9
Amount 32 4 2 38

Based on the results of the data in table 7 with normal nutritional status there are 6 people with a very low
level of fitness, 2 people with a low level of fitness and 2 people with a sufficient level of fitness. The
nutritional status of mild obesity is 17 people with a very low level of fitness, 2 people with a low level of
fitness and the nutritional status of severe obesity is 9 people with a very low level of fitness.

Table 8. Data of Fitness based on Age

Very Less Less Enough Amount
Age Middle-age 27 4 2 33
Elderly 5 0 0 5
Amount 32 4 2 38

Based on the results of the data in table 8, with middle age there are 27 people with a very low level of
fitness, 4 people with a low level of fitness and 2 people with a moderate level of fitness category. At the
age of the elderly there are 5 people with a very low level of fitness.

Based on table 7, physical fitness in the less category is dominated by light weight BMI status and
followed by heavy fat BMI status. This means that the higher the BMI status and the worse the physical
fitness. In normal BMI status, fit 1 times 1 times higher than in obese BMI status. In obese BMI status, the
level of physical fitness category is less (Prasetio et al., 2018). Supported by research on 75 students, that the
percentage of body fat and BMI has an inverse correlation with the value of VO2 max and flexibility.
Adding gender will strengthen the correlation with BMI, with the exception of body fat percentage and
flexibility. Then it is recommended to use body fat percentage as a predictor for VO2 max, compared to
using BMI (Dewi et al., 2015).

Research conducts on online motorcycle taxi drivers shows that there is a relationship between BMI and
the level of physical fitness in motorcycle taxi drivers (Pratama & Sutiari, 2020). Similarly, research
conducts on PON athletes, based on the results of chi square p = 0.007 and shows that there is a relationship
between BMI and physical fitness level (Budiawan & Susila, 2020). Research conducts at football clubs and
shows that at the age of 18 to 35 years, those with normal BMI have a good level of fitness and at the age of
35 to 45 years, those with obese BMI status have less fitness. Then this study concludes that between age
and BMI there is a strong relationship with physical fitness levels (Bryantara, 2016). Research conducts on
83 medical students who are mostly busy in academics and pay less attention to physical fitness, based on
data, most students have a normal BMI and most are 22 years old, but the characteristics of physical activity
in students are very low and have poor physical fitness. Then the p-value is 0.007, and it is concluded that
there is a relationship between BMI and physical fitness kebugaran (Syauqy, 2017).

Based on table 8, almost all middle-aged to elderly are included in the category of very poor physical
fitness, although in middle age there are still some who have sufficient fitness. This means that the older the
age, the lower the level of physical fitness. It is supported by research conducted on the elderly, that the
elderly who maintain physical fitness can slow down the degenerative process, but the fact is that the elderly
experience a lot of physical decline due to not maintaining physical fitness and the results show that the
level of physical fitness of the elderly has a relationship with age, marital status, physical activity. and
lifestyle. This means that when the elderly do sports or physical activities that are appropriate for their age
and live a healthy lifestyle, the physical fitness of the elderly is also better (Wijaya et al., 2020).

Research conducts Nurfadli et al., (2015) on construction workers aged 20-30 years whose physical
fitness level is classified as low but has a normal BMI category, so in this study it is concluded that there is
no relationship between BMI and physical fitness, because the workers are still young and have a normal
BMI. Research conducts on high school students, the findings shows that between BMI and physical fitness
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level does not have a significant relationship because most students’ BMI is in the normal category, but
between physical activity and physical fitness level has a significant relationship. In this study, one of the
factors that affect the level of physical fitness is physical activity (Satin et al., 2021). This means that it can
be concluded that physical fitness has factors that influence it, such as age, physical activity and BMI.
Supported by research conducted (Oktriani et al., 2020) that based on the results of the probability value of
0.012, it shows that between age, gender and BMI has a relationship with the level of physical fitness of the
elderly. Plus research from Yusri et al., (2020) that the factors that affect physical fitness are age, gender,
BMI, waist circumference, hypertension, and diabetes mellitus. This will definitely happen because at the
age of over 30 years, 0.8-1% per year, all cells in the body will experience a functional decline (Sukirno,
2014).

The new findings that researchers can get are at middle age there are 2 people who have a moderate level
of fitness. This proves that the elderly has the opportunity to have good fitness if it is supported by good
physical activity. It is also supported that the elderly who show a good level of fitness are supported by
physical activity, the factors causing the elderly to be physically active are the background of the location of
residence, gender, type of physical activity, and also the social environment (Wardhana & Anwar, 2020).
This means that if you are from middle age or before you reach the age of old, if you are diligent in physical
activity, it will affect the age level that will come. Research conducts on Indonesian Migrant Workers,
shows that the average total energy expenditure of workers is in the low category and based on BMI the
average has light physical activity that affects the body's immune system. Exercising has many benefits, not
only BMI but also has benefits in maintaining and improving the body's immune system by doing physical
activity, exercising, and getting enough rest (Hita et al., 2020). Coupled with research on the elderly that
BMI will increase with age and physical fitness worsens in the elderly group. Being more active by
increasing physical activity has benefits for the elderly with regard to BMI (Tuna et al., 2009).

Doing physical exercise affects the fitness of the elderly. There are various exercises such as gymnastics,
pilates, jogging, etc. according to the abilities of the elderly (Anuar et al., 2021). Maintain fitness through
aerobic exercise while still paying attention to FITT (frequency, intensity, time, and tempo) (Syahruddin,
2020). Physical activities such as walking, cycling can be done according to the abilities and environmental
conditions of the elderly (Mubarroh et al., 2021). In 2020 WHO issued an article compiled by several
authors regarding guidelines on physical activity, in the study recommending for children to adolescents
physical activity at least an average of 60 minutes a day with high intensity, for adults aged 18 to 64 years of
activity. 150-300 minutes of physical activity in one week of moderate intensity or 75-150 minutes of high
intensity or a combination of both, and for the elderly with age >64 years of physical activity 150 minutes a
week of moderate intensity or 75 minutes of high intensity or a combination of both (Bull et al., 2020).

CONCLUSION

Based on the results of the analysis of fitness research between the middle-aged and the elderly who
exercise badminton based on BMI and age in Rejang Lebong Regency, it can be concluded that the middle-
aged to the elderly have a BMI in the category of light fat and physical fitness in the category of very little
which can affect the body's immunity, half-life old age to the elderly with a high BMI have a very low level
of physical fitness. The more middle age to the elderly, the level of physical fitness is very less but by
maintaining good fitness at a young age, the elderly has the opportunity to have good fitness in old age.
Based on the results of existing studies, physical fitness has factors that influence it, namely age, gender,
BMI, waist circumference, hypertension, and diabetes mellitus.

This study has shortcomings due to limited time and funds from the author. The total population in the
study does not have data. The sample is still small because it is only done on middle-aged men to the elderly
who actively play badminton in Rejang Lebong district. It is recommended for further researchers to pay
more attention to the population so that the required number of samples is more accurate. Adding related
variables such as gender so that there is comparative data between male and female elderly. The author
suggests that the middle-aged to the elderly are expected to regulate BMI status. Maintain physical fitness
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by carrying out physical activities as recommended by World Health Organization in order to increase body
immunity and avoid COVID-19 and other viruses while still observing health protocols.
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