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 One of the causes of Diabetes Mellitus is a lack of exercise or physical 
activity. Glycogen or fat reserves will accumulate enough in the body if 
a person does not do physical activity or exercise. The aim of this 
research is to determine the effect of diabetes mellitus exercise on 
reducing sugar levels over time in diabetes mellitus sufferers. This 
research method is pre-experimental with a one group pre-post test 
design approach. The sampling technique used was total sampling 
with data analysis using the data normality test. The results of this 
study showed differences in blood sugar levels before and after doing 
diabetes exercises. After doing diabetes exercises, blood sugar levels 
drop. The decrease in blood sugar levels varied from one respondent to 
another. This indicates that exercise has a significant influence on 
reducing blood sugar levels in Diabetes Mellitus sufferers. 
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INTRODUCTION  
Hyperglycemia resulting from abnormalities in insulin secretion, insulin action, or both is 
characteristic of a group of metabolic diseases known as diabetes mellitus (Beyatli, 2024; Holst 
et al., 2011). General signs of diabetes mellitus, such as polyuria, polydipsia, and polyphagia, 
can appear together with immediate blood sugar levels of 200 mg/dl and fasting blood sugar 
of 126 mg/dl. (Balaji et al., 2019; Dewi, 2013; Hajam et al., 2022). 

Diabetes mellitus, a series of chronic metabolic diseases, is characterized by 
hyperglycemia caused by defects in insulin synthesis, insulin action, or both (Haas et al., 2016; 
Kelly, 2014; Wiedensohler et al., 2012). Lack of insulin causes type 2 diabetes mellitus, also 
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known as Non-Insulin-Dependent Diabetes Mellitus, which causes hyperglycemia. This type 
accounts for 90–95 percent of diabetes cases when compared to other types (Kelly, 2014).  

Diabetes mellitus is a group of metabolic diseases characterized by hyperglycemia caused 
by abnormalities in insulin production, insulin action, or both (Indonesia, 2015). DM sufferers 
whose blood sugar levels are not controlled are at risk of experiencing complications of 
hyperglycemia, which is always followed by difficulty narrowing the blood vessels and 

resulting in damage and failure of the brain, eyes, heart and kidneys (Avillion, n.d.; 

Chowdhury, 2017; Kakadiya, n.d.). 

In people with type 2 diabetes, exercise helps regulate blood sugar levels . The 

fundamental problem in type 2 diabetes is insulin resistance, which inhibits glucose from 

entering cells. Muscle contraction has an insulin-like effect in causing an increase in 

membrane glucose permeability. As a result, when doing physical activity such as 
exercise, insulin resistance decreases. Exercise helps people with type 2 diabetes mellitus 

control blood sugar levels and lose weight (James et al., 2021; Jorquera et al., 2021; 

Sylow et al., 2021) 

The World Health Organization estimates that by 2030, diabetes mellitus will be 

ranked the sixth cause of death worldwide. The death rate due to DM is expected to 
increase by more than 50% in the next ten years. A health problem that often occurs in 

society is DM. According to international research data, there were 387 million diabetes 

sufferers worldwide in 2014, and by 2035, this number is expected to increase to 592 

million (Liu et al., 2017; Montresor et al., 2020). 

One of the causes of Diabetes Mellitus is a lack of exercise or physical activity. 

Glycogen or fat reserves will accumulate in the body if a person does not do enough 
physical activity or exercise, according to a study conducted in China some time ago. 

This is what causes diabetes mellitus (Basri, 2019; Sarwan & Kasim, 2023; Sitompul et 

al., 2015). 

Exercise for Diabetes Mellitus is very important to reduce blood glucose levels in 

Diabetes Mellitus sufferers. Diabetes mellitus sufferers cannot use insulin to transport 
glucose into their cells. because the insulin response from cell receptors is still lacking. 

Exercise reduces insulin resistance by increasing the permeability of muscle contractions 

to glucose (Bonadonna et al., 1993; Ciaraldi et al., 1995).  Diabetes exercises are low-

impact, rhythmic aerobic exercises that are fun for people of all ages to participate in, 

making them a popular choice at diabetes clubs. Diabetes exercise can improve aerobic 

function and physical fitness (Colberg et al., 2016; Syeda et al., 2023; Walker, 2019).  
Diabetes exercise is a physical activity created for certain ages and physical conditions 

and is used to cure diabetes mellitus (Persadia, 2006). Specialists in internal medicine, 

sports medicine, medical rehabilitation, nutrition, and exercise studios, among others, 

create diabetes workouts. Diabetes exercise is a physical activity created for certain ages 

and physical conditions and is used to cure diabetes mellitus. Diabetes exercises are low-
impact, rhythmic aerobic exercises that are fun for people of all ages to participate in , 

making them a popular choice at diabetes clubs. Diabetes exercise can improve aerobic 

function and physical fitness (Hutapea, 2016; Maulida et al., 2022).  

Specialists in internal medicine, sports medicine, medical rehabilitation, 

nutritionists, and gymnastics studios are among those who create diabetes exercises . 

Physical activity is used in diabetes exercise as a means of preventing and managing the 
disease. Muscle cells work harder when you exercise, which means they need more sugar 

to burn for energy. Diabetic exercise causes insulin to bind to the plasma membrane and 

insulin receptors become active, thereby reducing blood glucose levels . 

The four basic pillars of DM management are medical diet therapy, counseling or 

education, physical activity or exercise, and medical intervention. All types of DM, 
including type 2 DM, can be managed using these four management pillars. These four 

main pillars must be followed consistently to achieve an effective DM management focus. 

. Implementation of the 4 pillars of a therapeutic regimen is one of the keys to managing 
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diabetes mellitus. The presence of regular therapy by patients will help reduce the risk of 

complications, thereby reducing the death rate due to DM. Regular physical activity has a 

40% greater impact on the success of DM management than other factors (Colberg et al., 

2016; Hayes & Kriska, 2008; Kanaley et al., 2022).  
Regular physical activity, such as exercise, has been proven to be able to maintain 

body weight, keep blood pressure normal, help improve insulin function in the body, and 

improve psychological well-being. This makes it important to treat diabetes mellitus in 

everyday life (Kelly, 2014). 

The results of Nurwidya Agraini's 2017 research on the effect of diabetes exercise 
on changes in blood sugar levels in diabetes mellitus sufferers in the Tawangrejo Health 

Center working area, Madiun City, showed that there were changes in blood sugar levels 

where the average value was that the respondents' blood sugar levels varied after 

completing diabetes exercises. 

After age 50, normal blood glucose levels often increase slowly but progressively, 

especially in inactive individuals. After eating or drinking, an increase in blood glucose 
levels prompts the pancreas to produce insulin, which prevents a further increase and 

causes blood glucose levels to gradually decrease (Gerich, 1988; Tang et al., 2020; Yu et 

al., 2020).  

RESEARCH METHOD  
One-shot case study methodology, also known as pre-experimental experimental research with a 
post-test only approach, was used in this research to conduct research on the intervention group 
only without the participation of the control group (Siregar et al., 2022). Medical staff at 
Salewangan Maros District Hospital, Maros Regency, offered diabetes exercises as a treatment in 
this study. The research design is described as follows: 
 
 
 
 
 
 
 

Figure 1. Research Design 

Note: X = Given diabetes exercises by health workers, O 1 = GDS data before exercise (taken from 
health worker records), O 2 = GDS data after exercise was measured by the researcher 
 
Participants in this study were all elderly people with diabetes mellitus who exercised to manage 
their condition. 22 people. Data collection was carried out on diabetes mellitus sufferers who had 
participated in diabetes exercise at least once and were screened and collected as research samples: 

a) Researchers took GDS data before exercise from health workers' records 
b) Researchers were present at diabetes exercise activities 
c) Health workers at Salewangan Maros District Hospital, Maros Regency, lead activities that 

include warming up, core training, cooling down and stretching. 
d) After the exercise, the scientists checked the blood levels of people with diabetes mellitus. 

. 

RESULTS AND DISCUSSIONS  
Results 
Univariate analysis 
Respondent characteristics 

X 
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Table 2. Descriptive statistics of the characteristics of DM sufferers 

Characteristics n % 

Age group 
Adult (25-44 years) 
Middle age (45-60 years) 
Elderly (>60 years) 

 
9 

12 
1 

 
28.1 
68.8 
3.1 

Gender 
Man 
Woman 

 
5 

17 

 
15.6 
84.4 

Level of education 
Junior High School 
Senior High School 
Diploma/Bachelor 

 
3 

13 
6 

 
9.4 

71.8 
18.8 

Work 
Housewife (IRT) 
Casual Daily Workforce (THL) 
Private sector employee 
Civil Servants (PNS) 

 
7 
3 
6 
6 

 
54 
9.4 

18.8 
18.8 

Suffering from DM for a long time 
1-2 years 
3 years and above 

 
12 
10 

 
58.7 
31.3 

Number of people taking part in gymnastics 
1 time a month 
2 times a month 
3 times a month 
4 times a month 

 
3 
3 
5 

11 

 
9.4 
9.4 

31.2 
50.0 

Length of exercise 
30 minutes 

 
22 

 
100.0 

Source: Primary Data 2023 

 
Age, education, occupation, and duration of suffering from DM are used to calculate the 

frequency distribution of characteristics of DM sufferers, the number of diabetes exercise 
participants, and duration of exercise are presented in Table 2. According to WHO age criteria 
(2015), the majority of diabetes mellitus (DM) sufferers are in the range middle age (45–60 years), 
namely 68.8% of all cases. The majority of respondents (84.4%) were women, while the highest 
level of education was high school (71.8%). Most DM sufferers are housewives (53%). More 
respondents (58.7%) reported suffering from DM for 1-2 years. Half of the respondents (50%) 
exercise four times every month for a total of 30 minutes of exercise. 
 
Characteristics of research variables 

 
Table 3. Descriptive statistics of GDS of DM sufferers 

Descriptive GDS before exercise GDS after exercise 
Difference before & 
after exercise 

Mean 
Median 
Standard 
deviation 
Minimum 
Maximum 
Range 

285 mg/dl 
280 mg/dl 
52.15 
200 mg/dl 
380 mg/dl 
180 mg/dl 

180.38 mg/dl 
178.50 mg/dl 
30.29 
130 mg/dl 
280 mg/dl 
150 mg/dl 

104.63 mg/dl 
97 mg/dl 
56.05 
17 mg/dl 
200 mg/dl 
183 mg/dl 

Source: Primary Data 2023 
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The percentage of GDS before and after exercise is presented in Table 3. When comparing 

the average GDS, before activity it is higher than after exercise, with a decrease difference of 104.63 
mg/dl. The lowest and highest GDS levels of previous activity were 200 mg/dl and 380 mg/dl, 
respectively. After exercise, GDS levels range from 130 mg/dl to 280 mg/dl. 
 
Bivariate analysis 

 
Table 4. The effect of exercise on GDS levels in DM sufferers 

Variable Change f (%) p-value* 

Before and after exercise 

Decrease 
Increase 
Stay 

32 (100%) 
0 (0%) 
0 (0%) 

<0.001 

Source: 2023 Wilcoxon test 

 
Considering that GDS data is not distributed regularly, the results of the Wilcoxon 

statistical test are presented in Table 4. Based on the test results, all DM patients (100%) 
experienced a decrease in GDS from before to after exercise, with a value of 0.05 p. This suggests 
that exercise substantially reduces the level of GDS . diabetes sufferers was 104.63 mg/dl, rejecting 
the null hypothesis (H0). 

 
Discussion 
Blood Sugar Levels Before Diabetes Mellitus Exercise 

It displays the percentage of GDS before and after exercise based on table 1. If 
examined more closely, the average GDS is higher before activity than after exercise. where 
the average value before exercise is 285mg/dl, the minimum value before exercise is 
200mg/dl, and the maximum GDS value before exercise is 380mg/dl. 

Insulin resistance, or lack of response to insulin, is thought to be the main cause of 
diabetes mellitus because it inhibits glucose from entering cells. Research findings showed 
that 5 respondents had moderate glucose levels before exercise, indicating that various 
variables, including aging, can contribute to high blood sugar levels in the body. Evidence 
shows that as people age , a person's chances of developing diabetes increase and their basic 
body abilities decrease. 

As we age , pancreatic beta cells work less efficiently (Campbell & Newgard, 2021). 
After the age of 40, humans often begin to experience more rapid physiological decline. 
Fellinger, Paul (2019) stated that DM is more common in elderly people who are overweight 
or obese. Age and prevalence of type 2 diabetes are correlated, with a 72% reduction in risk in 
people under 45 years compared with people over 45 years, according to Sattar, Naveed 
(2019). 

Table 2, shows that 17 respondents (84.4 % ) or the majority of respondents were 
women. According to research, the chance of developing diabetes mellitus in men and women 
is the same . This is caused by a lack of movement or light activity, thereby reducing energy 
consumption. As a result, more energy is stored in the form of fat, which, if left for a long 
period of time, can cause overweight (obesity). Obesity has been linked to the development of 
insulin-insensitive (insulin-resistant cells), according to Petersen, Max C (2018). More adipose 
tissue makes the body more resistant to the effects of insulin, especially if it accumulates in the 
middle of the body or stomach (central obesity). Hyperglycemia and hyperlipidemia are two 
symptoms of a systemic, chronic and multifactorial disease known as diabetes mellitus. 
Symptoms appear because not enough insulin is released or because enough insulin is 
available but is not effective. Based on the research findings of Okamura, Takuro (2019) which 
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examined the relationship between diabetes mellitus and obesity, it was found that obesity 
increases the risk of developing diabetes mellitus by 2.26 times compared to not being obese.  
 
Blood Sugar Levels After Diabetes Mellitus Exercise 

This displays the percentage of GDS before and after exercise based on table 3. When 
comparing the average GDS, before activity it is higher than after exercise, with a decrease 
difference of 104.63 mg /dl. The lowest and highest GDS levels of previous activity were 200 
mg/dl and 380 mg/dl, respectively. After exercise, GDS levels range from 130 mg/dl to 280 
mg/dl. Many factors, including food consumption, activity, and food and activity, contribute 
to glucose decline. 

Physical activity, in addition to keeping individuals healthy, can aid weight loss and 
improve insulin sensitivity, which can help regulate blood sugar. Examples of recommended 
aerobic exercise include walking, cycling, jogging and swimming. When choosing an exercise 
program, age and physical fitness level should be taken into account. Don't live a sedentary or 
slow life. These results indicate that after exercise, blood glucose levels change; This is because 
cells use insulin as a catalyst to burn energy from blood glucose into energy. A person who 
does physical activity will have a catalytic effect on insulin, allowing cells to burn blood 
glucose more quickly in the body. In contrast to those who have high levels of insulin 
resistance, glucose in the body is excreted from the body in the form of urine, not stored as fat.  

In people with diabetes mellitus (DM), physical activity can increase the use of blood 
glucose by active muscles, according to sources from the Ministry of Health (2013). As a result, 
exercise can directly reduce body fat percentage, control blood sugar levels , increase insulin 
sensitivity, and reduce stress. Type II diabetes mellitus can also arise due to inactivity or lack 
of exercise. Based on research findings, four respondents (or 40%) had been exercising for 
diabetes mellitus for at least two years. This shows how respondents' lifestyle and blood sugar 
levels can be changed by their enjoyment of exercise or other hobbies. A person's body will 
accumulate glycogen or fat reserves if they do not exercise frequently throughout their life, 
which can trigger a number of degenerative diseases, including type II diabetes mellitus, 
according to research conducted in China some time ago (Anggraeni et al., 2023). 

 
The Relationship between the Effect of Diabetes Mellitus Exercise on Blood Sugar Levels in 
Diabetes Mellitus Sufferers at Salewangan Maros Regional Hospital, Maros Regency. 

Research findings, shows that six respondents (or 60%) out of 10 respondents with 
diabetes mellitus reported experiencing a decrease in blood sugar levels after exercising.  

The Wilxocon Signed Ranks Test was used in statistical analysis, and the results 
showed that a p value of 0.05 , or p = 0.001, was obtained. Based on the examination results, all 
DM patients (100%) experienced a decrease in GDS from before to after exercise. This shows 
that exercise significantly reduces GDS levels in diabetes sufferers by 104.63 mg /dl.  

According to researchers, the system of burning blood glucose in cells through the 
action of insulin is closely related to how glucose levels affect exercise activity. This is caused 
by inactivity or light exercise which causes an imbalance between the energy used and the 
energy consumed. The more fat reserves a person has, the bigger his body will be due to 
excess energy. Exercise participation and insulin sensitivity are closely related; those who 
exercise will have stable blood sugar levels due to insulin's efficiency in converting glucose 
into energy. 

Regular physical exercise by 40% has the greatest impact on the success of controlling 
DM, according to Yoga (2011). Regular physical activity, such as exercise, is very important in 
managing diabetes mellitus in everyday life because it has been proven to be able to maintain 
body weight, maintain normal blood pressure, help improve insulin function in the body, and 
improve psychological well-being (Kelly, 2014).  
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All body movements are considered “exercise” because they increase energy 
consumption. Exercise can help you regulate blood sugar. Glucose will be converted into 
energy during activity. Exercise lowers blood sugar levels , which increases insulin. People 
who do not exercise do not burn the components of the food they consume; instead, they store 
it as sugar and fat. If there is insufficient insulin to convert glucose into energy, DM will 
develop. 

CONCLUSION 
This study demonstrates the significant impact of regular physical exercise on reducing blood 
glucose levels in individuals with diabetes mellitus (DM). The findings reveal that exercise 
contributes to a substantial decrease in glucose levels, with a mean reduction of 104.63 mg/dl, 
highlighting its effectiveness in managing blood sugar. Notably, 100% of the participants 
experienced a decrease in glucose levels after engaging in exercise, confirming the critical role of 
physical activity in enhancing insulin sensitivity and glucose metabolism. These results underscore 
the importance of incorporating regular exercise into the management plan for DM patients, 
particularly in mitigating the effects of insulin resistance and improving overall metabolic health. 
Given the compelling evidence on the benefits of exercise for DM management, healthcare 
practitioners should prioritize the integration of structured physical activity programs into the 
treatment protocols for DM patients. Tailored exercise regimens that consider individual patient 
capabilities and preferences can optimize adherence and efficacy. Additionally, future research 
should explore the long-term effects of different types and intensities of exercise on blood glucose 
regulation, as well as the potential psychological benefits associated with improved metabolic 
control. Promoting education and awareness about the importance of physical activity among DM 
patients can further enhance disease management and improve quality of life. 
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