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Diabetes mellitus affected 1.8 percent of people in West Java Province, with 
an incidence rate of 4,761 cases in the city of Bandung. The purpose of this 
study was to look at the effects of body mass index, nutrition, and physical 
activity on the occurrence of type 2 diabetes mellitus. An analytical study 
with a control case design was employed in the investigation. The study was 
carried out in the Arcamanik Health Center's working area. In this study, the 
case population consisted of all type 2 diabetes patients, whereas the control 
group consisted of all individuals who did not have diabetes mellitus. The 
sample size was 100 people. The chi-square test is used to analyse data. Body 
mass index was found to be connected with the incidence of type 2 diabetes 
(p =0.013), diet was found to be associated with the incidence of type 2 
diabetes (p=0.003), and physical activity was found to be associated with the 
incidence of type 2 diabetes (p=0.016). Body mass index, nutrition, and 
physical activity are all risk factors for type 2 diabetes. Obese persons must 
improve their physical activity, maintain their food, and lose weight to avoid 
a rise in the prevalence of type 2 diabetes. 
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INTRODUCTION 
 
Diabetes Mellitus (DM) or diabetes is a metabolic condition 
characterised by symptoms caused by a rise in blood 
glucose levels above normal ranges. Diabetes, often known 
as DM, is characterised by poor glucose metabolism as a 
result of insulin insufficiency, both absolute and relative. 
Diabetes mellitus is classified into two types: type I 
diabetes / juvenile diabetes, which occurs throughout 
childhood, and type 2 diabetes, which occurs after maturity 
(Kemenkes, 2013). 

According to the International Diabetes Federation (IDF) 
data from 2017, Indonesia is ranked sixth in the world, with 
a total of 10.3 million diabetics. If not handled correctly 
(Fitriyanti et al., 2019). The World Health Organization 
(WHO) projects that the number of diabetics in Indonesia 
would more than double to 21.3 million by 2030. Type 2 

diabetes accounts for up to 90% of all diabetes cases. Type 
2 diabetes is widespread in adults, however it has recently 
been discovered in children and adolescents. This is linked 
to uneven food patterns and a lack of physical exercise, 
which causes youngsters to be overweight or obese 
(Pangestika et al., 2022). 

In Indonesia, the prevalence of diabetes increased from 
1.5% in 2013 to 2.0% in 2018 (Pranata et al., 2020). Based 
on data submitted by Riskesdas in 2018, the prevalence of 
people with diabetes mellitus in Indonesia amounted to 
8.5% of the population. In 2018, people with diabetes 
mellitus in West Java Province amounted to 1.8% with an 
incidence rate in the city of Bandung as many as 4,761 
cases (Nugraha and Rahmat, 2020). The incidence of DM in 
West Java in 2019 was 848,455 and increased  in  2020 that  
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was 1,012,622. The number of DM incidents in Bandung 
City in 2018 reached 38,627 residents and in 2019 reached 
45,430 residents with the highest incidence, namely in 
Arcamanik District at 40.78% (18,527 people). 

The Risk factors of DM is body mass index (BMI), lack of 
physical activity, central obesity, dyslipidemia, diet (high in 
sugar and low in fiber), and smoking. While risk factors that 
cannot be modified are race/ethnicity, age, gender family 
history, and history of giving birth to a baby > 4000 grams 
(Kemenkes, 2013). Physical activity can control blood 
sugar. Glucose is converted into energy at the time of 
physical blessing. Physical activity causes insulin to 
increase so that the level of sugar in the blood will be 
reduced. In people who rarely do physical activity, food 
substances that enter the body are not burned but 
deposited in the body as fat and sugar in the form of 
glucose. If insulin is not enough to convert glucose into 
energy, it will cause type 2 DM to occur (Putri and 
Probosari, 2017). 

Obesity is a risk factor for DM, people with obesity have 
excess calorie input. Obesity indicates an excessive 
accumulation of fat in the body, characterized by an 
increase in the value of the body index period above 
normal. The beta cells of the pancreas gland will experience 
fatigue and are unable to produce enough insulin to 
compensate for the excess calorie input. As a result, blood 
glucose levels will increase, causing type 2 DM (Puspitasari 
and Choerunisa, 2021). Research on the relationship of 
body mass index (BMI) with blood sugar levels of people 
with type 2 DM shows that there is a relationship between 
BMI and blood sugar levels of people with type 2 DM. The 
higher the BMI value, the higher the blood sugar level 
(Alonge et al., 2021). The purpose of this study was to 
analyze the influence of body mass index, diet, and physical 
activity on the incidence of type 2 diabetes mellitus. 
 
 
MATERIALS AND METHODS 
 
This type of research is observational analytics using 
control case design. The goal is to find out the risk factors 
associated with the incidence of type 2 DM (Sutriyawan, 
2021). The research was conducted in the Arcamanik 
Health Center. The population of study were all the type 2 
DM patients (50) and the healthy as the control (50), by 
using purposive sampling, with inclusion criteria: over 18 
years old, not in a seriously ill condition, and able to 
communicate well.  

The variable that was assessed in this study was body 
mass index (BMI), which is seen from measurements of 
height and weight. BMI measurement results: Obesity, if the 
respondent's BMI > 25. Not obesity, if the respondent's BMI 
 25. Diet is categorized as balanced and unbalanced. A 
balanced diet, if complete respondents consume starchy 
carbohydrates, fruits and vegetables, protein, milk and fat 
every day. Unbalanced diet, if respondents are not complete 
consume starchy carbohydrates, fruits and vegetables, 
protein,  milk    and    fat    every   day.  Physical   activity   is  

 
 
 
 
categorized into lack of physical activity and enough 
physical activity. Less Physical Activity, if respondents did a 
mild type of physical activity: Examples of light physical 
activity: Walking casually, making the bed, preparing food, 
and washing dishes. Physical activity is sufficient, if the 
respondents do moderate and strenuous physical activity. 
Examples of moderate physical activity: sweeping the floor, 
walking fast, dancing slowly, wiping windows, and 
throwing basketballs into the ring. Examples of heavy 
physical activity: Running more than 5 miles per hour, 
swimming, playing football, and jumping rope. While type 2 
diabetes mellitus is seen from the blood sugar of 
respondents. Normal blood sugar during fasting is between 
70 mg/dL to 100 mg/dL. If during fasting blood sugar levels 
reach 100 to 125 mg / dL. 

Univariate Analysis: Univariate analysis is performed to 
get an idea of the characteristics of each of the variables 
studied, namely age, gender, education, history of DM, body 
mass index, diet, and physical activity. Then, a data 
normality test is performed. Bivariate Analysis: The 
statistical test used is the chi-square test, used to analyze 
the influence of body mass index, diet, and physical activity 
on the incidence of type 2 DM. 
 
 
RESULT 
 
Table 1 showed that most respondents were ≥ 45 years old 
(58.0%), female (67.0%), poorly educated (73.0%) and 
most respondents had no history of diabetes mellitus 
(70.0%). 

Table 2 showed that most respondents were obese 
(63.0%), more than half of respondents had a balanced diet 
(54.0%), and more than half of respondents lacked physical 
activity (55.0%).   

Table 3 shows that body mass index is associated with 
the incidence of type 2 DM (p=0.013) and OR=3.1, meaning 
that people who are obese are at 3.1 times the risk of 
developing type 2 DM compared to people who are not 
obese. Diet is associated with the incidence of type 2 DM (p 
=0.003) and OR=3.8, meaning that people whose diet is 
unbalanced are at a risk of 3.8 times the risk of suffering 
from type 2 DM compared to people whose diet is balanced. 
Physical activity was related with the incidence of type 2 
DM (p=0.016) and OR=2.9, meaning that people who lacked 
physical activity were 2.9 times more likely to suffer from 
type 2 DM compared to people who did enough physical 
activity. 
 

 
DISCUSSION 
 
The obesity samples showed that people who are obese are 
at 3.1 times the risk of developing type 2 DM compared to 
people who are not obese. Most of the respondents in the 
case group were people suffering from obesity or BMI 
patients ≥ 25.0 kg / m2. In the control group, respondents 
who suffered from obesity were less likely. This proves that  
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Table 1. Description of Age, Gender, Education, and History of Type 2 DM in 
Research Respondents 

 
Characteristics of Respondents n % 
Age   
≥ 45 Years 58 58.0 
< 45 Years 42 42.0 
Gender   
Woman 67 67.0 
Man 33 33.0 
Education   
Low 73 73.0 
Tall 27 27.0 
History of diabetes mellitus   
Yes 30 30.0 
Not 70 70.0 
Total 100 100.0 

 
 

Table 1. Description of Age, Gender, Education, and History of Type 2 DM in 
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< 45 Years 42 42.0 
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Woman 67 67.0 
Man 33 33.0 
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Low 73 73.0 
Tall 27 27.0 
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Table 3. Effect of Body Mass Index, Diet, and Physical Activity on the Incidence of Type 2 Diabetes Mellitus 
 

Lifestyle 
Type 2 DM Events 

OR 
(95% CI) 

P-Value Case Control 
N % n % 

Body mass index     
3.167 

(1.349-7.435) 
0.013 Obesity 38 76.0 25 50.0 

Not obese 12 24.0 25 50.0 
Diet     

3,807 
(1.657-8.747) 

0.003 Unbalanced 31 62.0 15 30.0 
Balanced 19 38.0 35 70.0 
Physical activity     

2.935 
(1.296-6.647) 

0.016 Less 34 68.0 21 42.0 
Enough 16 32.0 29 58.0 

 
 
 
the incidence of type 2 DM is indeed greater in people who 
are obese. Obesity is a risk factor for diabetes mellitus, 
people with obesity have excess calorie input. The beta cells 
of the pancreas gland will experience fatigue and are unable 
to produce enough insulin to compensate for the excess 
calorie input. As a result, blood glucose levels will increase 
and become DM (Setyaningrum and Sugiyanto, 2015). This 
study is in line with previous research stating that there is a 

significant association between obesity and the incidence of 
type 2 DM (Handayani et al., 2018; Sutriyawan et al., 2020). 
Another study in Cilacap City stated that obesity is the most 
dominant factor affecting the incidence of type 2 DM 
(Prasetyani and Sodikin, 2017).  

Researchers assume that obesity is indeed one of the 
main factors that cause a person to suffer from type 2 DM, 
this is because if fat accumulates in the body then the sugar  
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levels in the body will be higher. Obesity occurs due to an 
imbalance of input and calorie output from the body and a 
decrease in physical activity (sedentary lifestyle) which 
causes the accumulation of fat in several parts of the body 
(Subiyanto, 2018). 

The results of the study showed that diet affects the 
incidence of type 2 DM. People whose diet is unbalanced 
are 3.8 times more likely to suffer from type 2 DM than 
people whose diet is balanced. From the results of research 
on unbalanced diet in these cases, the group consumed 
more fruits and vegetables every day and consumed more 
basic foods or carbohydrate sources. 

Most of the respondents did have an unbalanced diet or 
more than a balanced portion. The results of interviews 
that researchers conducted in the case group, most 
respondents did consume excessive sources of 
carbohydrate and protein while eating less bua and 
vegetables. This leads to increased levels of virgin sugar in 
the body. Researchers assume that diet is indeed closely 
related to the incidence of type 2 DM, if a person practices a 
good diet such as low sugar consumption and high fiber 
(eating more fruits and vegetables) it can minimize the risk 
of suffering from type 2 DM. 

Diet is a way or effort in regulating the amount and type 
of food with certain purposes such as maintaining health, 
nutritional status, preventing or helping cure disease. A 
daily diet is a person's diet that is related to eating habits 
every day. Diet or consumption pattern is the arrangement 
of the type and amount of food consumed by a person or 
group of people at a given time (Manuntung, 2019). This 
study is in line with previous research stating that there is a 
significant association between diet and the incidence of 
type 2 DM (Nuraini and Supriatna, 2016; Qin et al., 2021). 
Other studies say a diet high in sugar and low in fiber is one 
of the main risk factors for the incidence of type 2 DM 
(Sutriyawan, 2021). 

The results of the study obtained physical activity affects 
the incidence of type 2 DM. People whose physical activity 
was less at risk were 3.8 times more likely to suffer from 
type 2 DM compared to people who had enough physical 
activity. The results of the research, the type of physical 
activity most done by case group respondents is doing 
homework. There are only a few respondents who do 
physical activities such as jogging and cycling. 

Physical activity is indeed very closely related with non-
communicable diseases because if a person does not do 
physical activity 30 minutes per day or 3 times a week 
(Sutriyawan et al., 2021), Then there will be a build up of 
fat in the body and insulin is not enough to convert glucose 
into energy then there will be DM then glucose will increase 
and there will be type 2 DM. Most of the respondents 
admitted that they did not do any physical activity every 
day, because of the busy work that only sits in the office and 
only moves the muscles of the hand. 

Lack of physical activity or in simple language "lazy to 
move" is very necessary to prevent the occurrence of DM. 
Previous research stated that eight out of 10 DM sufferers 
that occur in the elderly are caused by four  factors  of  daily  

 
 
 
 
habits, one of which is lack of physical activity (Subiyanto, 
2018). 

This study is in line with previous research stating that 
there is a significant association between physical activity 
and the incidence of type 2 DM (Mahfudzoh et al., 2019; 
Purnama and Sari, 2019). Studies conducted in Indonesia 
state that physical activity is the dominant risk factor for 
DM events in Indonesia. People who have the habit of only 
doing light activities have a chance to get DM 2.9 times 
compared to people who have the habit of doing strenuous 
activities, while people who have a habit of doing moderate 
activities have a lower chance of getting DM which is 1.8 
times compared to strenuous activities. The heavier the 
physical activity performed, the less likely it is to get DM 
(Veridiana and Nurjana, 2019). 
 
Conclusion 
 
This study shows that body mass index, food, and physical 
activity are variables related with the occurrence of type 2 
diabetes. Obese persons have a 3.1 times higher chance of 
developing type 2 diabetes than non-obese ones. Persons 
with an imbalanced diet are 3.8 times more likely to 
develop type 2 diabetes than people with a balanced diet. 
People who engage in less physical exercise are 2.9 times 
more likely to develop type 2 diabetes than those who 
engage in adequate physical activity. To combat the rising 
prevalence of type 2 diabetes, it is critical to raise public 
awareness about the need of increasing the intensity of 
physical exercise, particularly for persons who are inactive, 
regulating food, and losing weight for the obese. 
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