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Abstrak

Diabetes Mellitus (DM) adalah kondisi kronis yang terjadi ketika terjadi
peningkatan kadar glukosa dalam darah karena tubuh tidak dapat memproduksi
insulin atau menggunakan insulin secara efektif. Insulin adalah hormon penting
yang diproduksi oleh kelenjar pankreas tubuh, yang berfungsi untuk mengangkut
glukosa dari aliran darah ke dalam sel-sel tubuh di mana glukosa diubah menjadi
energi. Penelitian ini menggunakan studi komparatif dengan metode eksperimen
untuk mengetahui perbandingan hasil perlakuan yang diberikan kepada sampel dari
intervensi latihan aerobik dengan latihan resistensi. Kelompok pertama akan
melakukan latihan ketahanan aerobik dengan berjalan selama 20 menit. Sedangkan
kelompok kedua akan melakukan latihan resistensi dengan latihan kekuatan atau
latihan beban selama 20 menit, dengan waktu istirahat 15 detik dan gerakan
dilakukan sebanyak 2 set dan 10 repetisi. Karakteristik subjek berdasarkan rata-rata
usia (61,58 + 6,50), berat badan (71,86 £ 9,76), tinggi badan (157,27 £ 8,99), dan
BMI lansia yang menderita diabetes mellitus termasuk dalam kategori obesitas
dengan nilai (27,71 * 4,23). Nilai aerobik sebelum latihan adalah (26,41 + 33,67),
setelah latihan menurun menjadi (11,74 £ 10,28). Latihan resistensi sebelum latihan
adalah (31,74 + 54,10), setelah latihan menurun menjadi (9,33 + 23,46). Dalam
penelitian ini dapat disimpulkan bahwa latihan ketahanan aerobik dan latihan
resistensi dapat mengurangi peningkatan gula darah pada lansia, namun jika
dibandingkan antara kedua latihan tersebut, latihan resistensi lebih menekan
peningkatan gula darah, tentunya dengan intensitas yang sesuai.

Kata kunci: diabetes mellitus, latihan aerobik, latihan resistensi.

Abstract

Diabetes Mellitus (DM) is a chronic condition that occurs when there is an increase
in glucose levels in the blood because the body cannot produce insulin or use insulin
effectively. Insulin is an important hormone produced in the body's pancreatic
gland, which transports glucose from the bloodstream into the body's cells where
the glucose is converted into energy. This study uses a comparative study with
experimental method to find out the comparison results of the treatment given to
samples from aerobic exercise intervention treatment with resistance exercise, The
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first group will do Aerobic Endurance Exercise by walking for 20 minutes. While
the second group will do Resistance Exercise by doing strength training or
resistance training for 20 minutes, rest time is 15 seconds and the movement is done
as many as 2 sets and 10 repetitions. Subject characteristics based on average age
(61.58 + 6.50), body weight (71.86 + 9.76), body height (157.27 £ 8.99), and BMI
of elderly people suffering from diabetes mellitus falls into the obese category with
a value of (27.71 £ 4.23). The value of aerobic before exercise is (26.41 + 33.67)
after exercise it decrease (11.74 * 10.28), resistance exercise before exercise is
(31.74 £ 54.10) after exercise it decrease (9.33 + 23.46). In this study it can be
concluded that aerobic endurance and resistance exercise can reduce the increase
in blood sugar in the elderly, but when compared to the two exercises, resistance
exercise suppresses the increase in blood sugar more, of course with the
appropriate intensity.

Keywords: diabetes mellitus aerobic exercise resistance exercise

INTRODUCTION

Diabetes Mellitus (DM) is a chronic condition characterized by elevated
glucose levels in the bloodstream due to either insufficient insulin production or
ineffective utilization of insulin by the body. Insulin, a vital hormone produced in
the pancreas, plays a key role in transporting glucose from the blood into the body's
cells, where it's utilized for energy. When there's a deficiency of insulin or the cells
become resistant to its effects, it results in high blood glucose levels, known as
hyperglycemia, a defining feature of DM. Prolonged hyperglycemia can lead to
severe health complications such as cardiovascular disease, neuropathy,
nephropathy, and eye conditions like retinopathy, potentially causing vision
impairment or blindness. (Ibrahim, 2017a).

It's commonly understood that diabetes mellitus (DM) is strongly influenced
by dietary choices. Overconsumption of certain foods, including carbohydrates,
sugars, proteins, fats, and overall energy intake, can increase the risk of developing
DM. The greater the excess in food consumption, the higher the likelihood of DM
onset (Susanti & Bistara, 2018a). Diabetes Mellitus refers to a cluster of metabolic
disorders marked by elevated blood sugar levels, which disrupt the metabolism of
carbohydrates, fats, and proteins. These conditions arise from a multifaceted array
of causes (Rahayu & Nurhayat, 2019).
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Diabetes mellitus (DM) is a metabolic condition that has various causes
characterized by high blood sugar levels and impaired metabolism of
carbohydrates, fats and proteins as a result of insufficient insulin function. Insulin
deficiency can be caused by interference or lack of insulin production by beta (p)
cells in the pancreatic gland, or by a lack of responsiveness of body cells to insulin.
(Yosmar et al., 2018). Diabetes mellitus encompasses a range of metabolic
conditions marked by elevated blood sugar levels, resulting from deficiencies in
either insulin secretion, insulin action, or both (Wungouw, 2015).

Diabetes Mellitus is a metabolic disorder that can be effectively managed
through four key strategies. Among these, exercise holds significant importance,
especially when dietary balance is overlooked by patients. Elevated blood sugar
levels in diabetes disrupt insulin levels, making exercise a vital tool in preventing
further spikes in blood glucose. By engaging in appropriate physical activity,
individuals can effectively regulate their blood sugar levels (Susanti & Bistara,
2018b).

Type 2 Diabetes Mellitus is predominantly observed in older individuals, yet
its occurrence in children, teenagers, and young adults is on the rise. The primary
factors contributing to type 2 DM include being overweight or obese, advancing
age, and a family history of the condition. Additionally, emerging research indicates
a correlation between excessive intake of sugar-sweetened beverages and the
likelihood of developing type 2 DM (lbrahim, 2017b). According to data from the
Ministry of Health (2016), over 25% of Indonesia's population is insufficiently
physically active. During exercise, muscles utilize stored glucose, and when
glucose levels are low, they draw from the bloodstream to compensate. This process
leads to a reduction in blood glucose levels, ultimately enhancing blood glucose
regulation (Billings et al., 2012).

Exercise is a practice aimed at enhancing both the physical and spiritual
aspects of an individual's well-being. The frequency of exercise directly correlates
with improved overall health, rendering the body less vulnerable to a range of
diseases and health issues. However, due to busy lifestyles and tendencies toward
inertia, exercise is frequently overlooked or disregarded, leading to its neglect or

forgetfulness (Kemenkes RI, 2016). Sports are embraced by individuals of all ages,
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serving as a means to foster physical, spiritual, and social development while
concurrently serving as a life classroom. Within sports lie numerous values that can
be absorbed and applied to life's lessons, shaping the character of those involved.
Character, integral to daily interactions within families and society, is influenced
by participation in sports. With its significant role in human life, sports have
become inseparable from modern lifestyles, utilized not only for performance
enhancement but also for maintaining overall health. Exercise, accessible to all
genders and age groups, contributes to the creation of individuals who are
physically and spiritually robust (Yarasheva, 2023)

Health Exercise for the elderly at an intensity corresponding to 60% to 85%
of the maximum strength per individual. Improves fitness and strength levels better
than Exercise (above 85%), older people as well as younger children. It is now
recommended that healthy older people should train 3 or 4 times a week for best
results, people with poor performance initially can achieve improvements even with
less frequent training. Side effects from proper exercise are rare (Leddy et al.,
2021). The types of exercise and physical activity recommended for diabetes
mellitus sufferers include aerobic exercise, resistance training, flexibility training,
and even combined exercise (Fadhila, 2019). In addition to mitigating risk,
engaging in physical activity yields beneficial outcomes on various physiological
aspects such as body fat levels, arterial blood pressure, baroreflex sensitivity,
vasodilation of endothelium-dependent vessels, blood flow to the skin,
hypertriglyceridemia, and fibrinolysis. Active individuals with diabetes mellitus
experience a notable 50% reduction in both morbidity and mortality rates compared
to their sedentary counterparts (Colberg et al., 2016). This study aims to compare
the effects of aerobic exercise and resistance exercise on elderly individuals with
diabetes. The anticipated outcome is that the findings will serve as valuable

assessment criteria for anyone dealing with diabetes.
METHODS

In this research, it uses a comparative study with the aim of comparing two
or more variables, in getting answers and facts whether there is a comparison or not

to the object under study. Where researchers will see a comparison of the
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effectiveness of Aerobic Endurance Training and Resistance Exercise on Daily
Blood Sugar Reduction in the Elderly at the Puter Health Center, Bandung City.
This research uses the experiment method to find out the comparison results of the
treatment given to samples from aerobic exercise intervention treatment with

resistance exercise.

Participants

In this study, the population taken consisted of elderly patients at the Puter
Health Center in Bandung City. The sample obtained in this study amounted to 24
samples. The sample was selected using purposive sampling techniques based on
predetermined criteria. The inclusion criteria for the sample are as follows: patients
with diabetes mellitus registered at Puter Health Cente, patients with diabetes
mellitus categorized as elderly, and patients willing to actively participate in the
exercise intervention program provided for 4 weeks. On the other hand, the
exclusion criteria include patients with diabetes mellitus who are currently
hospitalized and patients with diabetes mellitus who are unable to perform physical

activities.

Materials and Equipment

In this study, two groups were divided to perform two physical activity
activities. The first group will do Aerobic Endurance Exercise by walking for 20
minutes. While the second group will do Resistance Exercise by doing strength
training or resistance training for 20 minutes, rest time is 15 seconds and the
movement is done as many as 2 sets and 10 repetitions. These two activities were
carried out by the sample accompanied by an expert as an instructor who

accompanied and gave instructions on the two physical activity activities.

Procedure

This research has received supervision permission from the Bandung City
Health Office, and obtaining a research ethics permit from the Bandung Health
Polytechnic Ethics Commission. Research data collection was carried out at UPT
Puskesmas Puter, JI. Puter No.3, Bandung City. The research was conducted on
November 17, 2022 - Januari 14, 2023.

In this study, at first the subject was briefed regarding the data to be taken.
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After that the subject will be given an informed consent form to be filled in first.
After the consent sheet has been filled in, this research is carried out 1 week for 3
meetings. Where the data collection process begins with taking a Blood Sugar Test
before doing physical activity activities. Then after that the subject will carry out
physical activity activities which are divided into two groups, namely Aerobic
Endurance Exercise and Resistance Exercise. Finally, after doing physical activity

the subject will take the Blood Sugar Test again.

Data Design or Analysis

Data analysis was carried out using the Independent T Test and using the
Levene formula to determine the Comparative Effectiveness of Aerobic Endurance
Training and Resistance Exercise on Daily Blood Sugar Reduction in the Elderly at
the Puter Health Center, Bandung City. Data analysis using Microsoft Excel and

Minitab 18 based software.
HASIL

The number of research subjects accepted was 24 elderly patients with

diabetes mellitus in Puter community healt center, Bandung in Table 1.

Tabel 1. Subject characteristic.

N Mean + St.d

Age 24 61.58 + 6.50
BW (Kg) 24 71.86 +9.76
BH (Cm) 24 157.27 £ 8.99
BMI (Kg/m2) 24 27.71+£4.23

The data above shows that the average age (61.58 + 6.50), body weight (71.86
+ 9.76), body height (157.27 + 8.99), and BMI of elderly people suffering from

diabetes mellitus falls into the obese category with a value of (27.71 + 4.23).

Table 2. Average aerobic and resistance exercise pretest and posttest.

Pretest Posttest
Aerobic 26.41 +33.67 11.74+10.28
Resistance Exercise 31.74+54.10 9.33 +23.46

The results can be seen that the average decrease after being given treatment

decreased further after being given resistance exercise compared to aerobic training.
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The value of aerobic before exercise is (26.41 + 33.67) after exercise it decrease
(11.74 £10.28), resistance exercise before exercise is (31.74 + 54.10) after exercise
it decrease (9.33 £ 23.46).

Table 2. Average aerobic and resistance exercise pretest and posttest.

Blood Glucose
T-value P-value
Mean + SD 0.56 0.586

Based on the statistical test data above, the P-Value value of 0.586 > 0.05 can
be concluded that the hypothesis is acceptable, thus there is a difference between
the results of lowering blood sugar from aerobic exercise and resistance. Because
there is this difference, it can be known which one has a high decrease between the

two variants.
DISCUSSION

This study aims to determine the comparison of the effectiveness of reducing
blood sugar after being given aerobic treatment with resistance exercise. From the
results it was found that providing resistance exercise treatment was more effective
in lowering blood sugar. The results of this research can be useful for diabetes
mellitus sufferers, especially the elderly, as a blood sugar control program as well
as a prevention program.

The characteristics of elderly people with diabetes mellitus at the Puter
Bandung Community Health Center are known to have an average body mass index
in the obesity category, (Nakamura & Sadoshima, 2020) stated that obesity is a risk
factor for higher obesity. For this reason, weight reduction is recommended by
carrying out physical activity or exercise programs. This research shows that
aerobic exercise can lower blood sugar, an aerobic physical exercise program that
is based on science can be a valuable complementary tool in non-pharmacological
therapy for diabetes mellitus, especially in type 2 diabetes mellitus. This occurs
because of the beneficial effects of exercise with an increase in intake. Increased
glucose during exercise (Almeida et al., 2020). Aerobic exercise makes muscles
contract so that energy use increases when doing movements, which causes blood

sugar concentrations to decrease (Rahman et al., 2022).
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In these findings, resistance exercise is able to reduce blood sugar in elderly
people suffering from diabetes mellitus. Resistance exercise is an effective strategy
for managing systemic inflammation by lowering blood sugar in diabetes mellitus
patients (Fernandez-Rodriguez et al., 2023). This occurs due to increased glucose
oxidation in skeletal muscle (Consitt et al., 2019). According to The American
College of Sports Medicine (ACSM), regular resistance training, apart from
lowering blood sugar, can also reduce body fat, lower blood pressure, improve
muscle fitness and improve quality of life (Esco, 2013).

Aerobic and resistance training has been proven to be able to reduce blood
sugar levels in the body and is able to increase adaptation in skeletal muscle,
adipose tissue and liver which is associated with increased insulin action, even
though there is no weight loss (Youssef, 2019). Aerobic exercise and resistance
exercise can lower blood sugar and improve quality of life, but resistance exercise
IS better than aerobic exercise in lowering blood glucose and improving the health
of diabetes mellitus sufferers, especially type 2 (Gowtham, Banu, Kumar, &
Shanmugananth, 2023).

200

150 \\
100

50

1 2 3 4

—4&— Aerobic resistance

Figure 1. Diagram blood glucose aerobic and resistance exercise

Based on the diagram statistical test above, it is known that the decrease in
blood sugar after resistance exercise is the best or high in its decrease. Endurance
training compared to aerobic exercise will reduce blood sugar and even HbAlc
values significantly, because resistance training causes greater glucose absorption
at the cellular level, thereby reducing hyperglycemia (Nery et al., 2017). Resistance

training causes an increase in the protein content of GLUT4, insulin receptor,
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glycogen synthase, and protein kinase B. Regarding greater changes in FBS and
HbA1c for RTG, resistance training may be an optimal training modality to manage
the symptoms of diabetes mellitus especially type 2 by improving insulin sensitivity
(Keihanian et al., 2019).

These findings aim to expand related research, so that the effect of exercise
can be maximized. Further research suggests always controlling the food intake
consumed, and not forgetting to continue taking medication that has been given by
the doctor. Long-term research can be carried out to see the long-term effects of
each of these exercises, or even combined aerobic and resistance exercise can be

done to see a greater effect.
CONCLUSION

In this study it can be concluded that aerobic endurance and resistance
exercise can reduce the increase in blood sugar in the elderly, but when compared
to the two exercises, resistance exercise suppresses the increase in blood sugar
more, of course with the appropriate intensity. So that blood sugar levels remain
within normal limits and prevent diabetes complications in the elderly because by
doing resistance exercise the working muscles will be focused, thereby suppressing
the increase in blood sugar more efficiently.
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