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 Diabetes Mellitus (DM) is a major metabolic disorder marked by elevated 
blood glucose levels, which can result in severe health complications. In 
Indonesia, DM ranks among the top non-communicable diseases (NCDs), 
highlighting a significant public health crisis. Specifically, the Biak Numfor 
District in Papua is experiencing a marked rise in DM cases, threatening 
community health. Recent studies indicate that lifestyle modifications, 
dietary practices, and limited healthcare access significantly contribute to the 
rising urgency of addressing diabetes mellitus (DM) in specific regions. This 
research seeks to evaluate the risk factors influencing the incidence of DM 
through a multiple linear regression analysis model. Data was gathered from 
both diagnosed DM patients and a healthy control group in the Subdistrict of 
Sumberker, with 35 cases and 35 controls selected from each population. In 
this study, DM is the dependent variable, while the independent variables 
include physical activity, sleep quality, and the consumption of vegetables 
and fruits.Multiple linear regression analysis was used to determine the 
contributing factors to the incidence of DM in units. The results showed that 
regular physical activity contributed -0.26 units (P Value < 0.001); poor sleep 
quality contributed 1.7 units (P Value = 0.039). Meanwhile, regular vegetable 
consumption contributed -5.335 units (P Value = 0.004), and regular fruit 
consumption contributed -5.08 units (P Value = 0.002). This study concludes 
that regular physical activity and vegetable and fruit consumption lower the 
risk of developing DM, while poor sleep quality increases it. 
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INTRODUCTION 

Diabetes Mellitus, commonly known by the abbreviation DM, is a non-communicable 

disease (NCD) whose prevalence continues to rise globally, including in Indonesia (Kemenkes 

RI, 2018, 2019). This disease is characterized by disturbances in glucose metabolism caused by 

the body's inability to produce insulin adequately or the body's inability to use insulin 

effectively(Zheng, Ley and Hu, 2018; Ingrosso et al., 2023). The impact of this disease is not 

limited to a decrease in individual quality of life, but also contributes to the economic burden 

and public health overall(Istyanto, 2023).  
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Biak Numfor Regency, as one of the regions in Papua, is experiencing an increase in the 

prevalence of DM, which requires special attention from various related parties(Dinas 

Kesehatan Biak Numfor, 2023; Parrangan, 2023). The risk factors contributing to the incidence 

of DM are diverse and involve interactions between genetic, lifestyle, and environmental 

factors. Several identified risk factors include obesity, infrequent fasting, lack of physical 

activity, unhealthy dietary patterns, and a family history of diabetes(Istyanto, 2023; Istyanto 

and Virgianti, 2023; Faswita, 2024).  

The causes of diabetes mellitus are influenced by various factors, including genetic and 
environmental aspects. Unhealthy lifestyles, characterized by insufficient physical activity, 
poor sleep quality, and unbalanced diets, significantly contribute to the disease. Regular 
physical activity enhances insulin sensitivity and helps maintain normal blood glucose levels, 
while good sleep quality regulates metabolism and hormonal control related to appetite and 
weight management. Additionally, adequate intake of fruits and vegetables provides essential 
nutrients and supports the immune system, reducing the risk of metabolic diseases, including 
diabetes.  

This study aims to investigate the relationship between physical activity, sleep quality, 
and fruit and vegetable consumption on the incidence of diabetes mellitus. This study is 
necessary because no previous research has examined this model with these variables in the 
Biak region, particularly using statistical analysis with multiple linear regression models. 
 

METHODS  

The research method used in this study is quantitative analytical observational research 

with a case-control epidemiological design. A case-control design was chosen for this study 

because it is particularly useful for investigating the association between potential risk factors 

(e.g., physical activity, sleep quality, fruit and vegetable consumption) and the incidence of 

diabetes mellitus. Before data collection in this study, informed consent was obtained from the 

respondents. 

This design allows for the efficient identification of associations in populations where 

the outcome is less common, and it permits the analysis of multiple risk factors. Cases were 

identified as individuals diagnosed with diabetes mellitus, while controls were selected from 

the same population but without a diabetes diagnosis. Controls were matched on key variables 

such as age and gender to minimize confounding. This research was conducted in the 

Sumberker District, Biak Numfor Regency, in 2024. The population that served as the subjects 

of the study consisted of residents living in the Sumberker District. A sample of 70 respondents 

was obtained using the Fixed Disease Sampling (FDS) technique with a ratio of 1:1. In this case, 

there were 35 respondents with diabetes mellitus (DM) and 35 respondents with control status. 

The dependent variable in this study is diabetes mellitus, while the independent variables 

consist of four aspects: physical activity, sleep quality, vegetable consumption, and fruit 

consumption. 

The dependent variable in this study is Diabetes Mellitus, categorized into two groups: 

cases and controls. Blood glucose levels for both cases and controls are measured based on the 

results of routine examinations. The independent variables in this study consist of physical 

activity, measured in minutes per week. Sleep quality is assessed using the Pittsburgh Sleep 
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Quality Index (PSQI) questionnaire. Vegetable and fruit consumption is measured by the 

average amount of vegetables and fruits consumed per week. 

Statistical analyses will be conducted using multiple linear regression analyses (MLRA) 

to assess the relationship between the variables of interest (physical activity, sleep quality, and 

consumption of fruits and vegetables) and the incidence of diabetes mellitus. Statistical 

significance will be set at p < 0.05. 

 

RESULTS  

 

Table 1. Multiple Linear Regression Analysis (MLRA) 

Diabetes Mellitus Koefisien p-Value CI 95% (Min-Max) 

Physical Activity -.2562283 0.000 -.3733658 -.1390907 

Sleep Quality 1.69936 0.039 .0849183 3.313802 

Vegetable Consumption -5.335185 0.004 -8.883647 -1.786723 

Fruit Consumption -5.709838 0.002 -9.19788 -2.221797 

R Squared Regression                       0,7523 (75,23%) 

Adjusted R Squared Regression     0,7370 (73,70%) 

Source: Primary Data (Processed), 2024 
 

Based on Table 1, Here’s a concise summary of the multivariate regression analysis 

regarding the relationship between physical activity, sleep quality, and vegetable and fruit 

consumption on diabetes mellitus: 

Regression Results 

1. Physical Activity 

Increased physical activity is significantly associated with a reduced risk of diabetes. 

2. Sleep Quality 

Poor sleep quality is significantly associated with an increased risk of diabetes. 

3. Vegetable Consumption 

Higher vegetable consumption is significantly linked to a reduced risk of diabetes. 

4. Fruit Consumption 

Higher fruit consumption is also significantly associated with a reduced risk of diabetes. 

R Squared: 75.23%, indicating that the model explains a substantial portion of the variance in 

diabetes occurrence. 

 
DISCUSSION  

The results of the multivariate regression analysis reveal important relationships 

between lifestyle factors namely physical activity, sleep quality, vegetable consumption, and 

fruit consumption and the incidence of Diabetes Mellitus (DM). In this discussion, each of these 

factors is examined in detail, and relevant scientific literature is referenced to support the 

findings. 

Increased physical activity is significantly related to a reduced risk of diabetes. Physical 

activity plays an important role in maintaining metabolic health, particularly through its effects 
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on body weight, insulin sensitivity, and glucose metabolism(Mukhtar et al., 2025; Podraza-

Farhanieh et al., 2025). Engaging in regular physical activity helps with weight management 

and enhances the body's ability to utilize glucose effectively(Amerkamp et al., 2025). Aerobic 

activity, which includes various types of physical movements such as walking, running, and 

swimming, has been shown to have significant positive effects on body health, especially in 

managing blood glucose levels(Puspasari and Sarita, 2025). Research indicates that by 

regularly participating in aerobic activities, individuals can experience significant reductions in 

blood glucose levels. This activity is beneficial not only for those who already have issues with 

blood sugar levels but also for those who wish to prevent the development of diabetes mellitus 

(DM) in the future. By lowering blood glucose levels, the risk of complications related to 

diabetes, such as heart disease, nerve damage, and vision problems, can also be significantly 

reduced. For example, walking for 10-30 minutes every day can improve insulin sensitivity and 

help the body use glucose more effectively(Hashimoto et al., 2025). Furthermore, running and 

swimming, which are more intensive aerobic activities, can provide additional benefits in terms 

of calorie burning and overall fitness improvement. Thus, engaging in regular physical activity, 

especially in the form of aerobic exercise, is highly recommended as an effective preventive 

measure against diabetes mellitus and other health issues.  

For instance, in Indonesia, rapid urbanization might lead to reduced availability of open 

spaces for physical activities, mitigating the potential benefits of exercise within communities. 

Moreover, variations in access to recreational facilities can considerably impact individuals' 

ability to engage in physical activities, underscoring the importance of public health initiatives 

tailored to promote physical activity in urban settings. Highlight the critical role of physical 

activity in maintaining metabolic health, particularly through its effects on body weight, insulin 

sensitivity, and glucose metabolism. Engaging in regular physical activity aids in weight 

management and enhances the body’s ability to utilize glucose effectively. However, it is 

important to consider the contextual factors that may strengthen or moderate this relationship. 

Poor sleep quality has a significant relationship with an increased risk of developing 

diabetes, and this correlation is a growing concern in today's fast-paced society. Sleep quality 

is not just about the number of hours spent in bed; it encompasses various factors, including 

the depth of sleep, the frequency of awakenings, and the overall restorative nature of the sleep 

experienced(Nelson, Davis and Corbett, 2022). Proper sleep quality plays a crucial role in 

maintaining optimal metabolic health, which is essential for the body's ability to effectively 

process glucose and manage energy(Kurnia, Mulyadi and Rottie, 2017; Novita, Alini and Syahda, 

2024). When individuals experience poor-quality sleep, it can lead to various forms of 

metabolic dysfunction(Putra and Salsabila, 2025). One of the key physiological responses to 

sleep deprivation is an increase in the production of stress hormones, particularly cortisol. 

Elevated cortisol levels are linked to various health issues, including insulin resistance, which 

can impair the body's ability to utilize insulin effectively. Insulin sensitivity is critical for 

maintaining healthy blood sugar levels, and its decline can significantly increase the likelihood 

of developing type 2 diabetes. This comprehensive approach may involve lifestyle changes, 

such as establishing a regular sleep routine, creating a sleep-friendly environment, and 

incorporating relaxation techniques to enhance sleep quality and, consequently, metabolic 

health.  
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Additionally, sleep patterns in Indonesia may be influenced by cultural factors and 

socioeconomic conditions, which can lead to variations in sleep quality across different 

communities. For example, individuals in urban areas may experience more disturbances due 

to noise and light pollution, affecting their overall sleep quality. 

Higher vegetable consumption is significantly linked to a reduced risk of diabetes. 

Vegetables are rich in dietary fiber, vitamins, and minerals while being low in calories, which 

makes them a crucial component of a healthy diet(Slavin and Lloyd, 2012). Fiber, in particular, 

plays a pivotal role in improving glucose tolerance and lowering insulin resistance. 

Furthermore, the antioxidants found in vegetables can reduce inflammation, contributing 

positively to overall metabolic health. Higher fruit consumption is also significantly associated 

with a reduced risk of diabetes. Like vegetables, fruits are high in dietary fiber, vitamins, and 

phytochemicals that may help in regulating blood sugar levels. Certain fruits, particularly those 

with low glycemic indices and high fiber content, can mitigate blood glucose spikes and improve 

insulin sensitivity(Slavin and Lloyd, 2012). The natural sugars in fruits, when consumed in 

whole form, are generally absorbed more slowly and lead to better glycemic outcomes. 

However, it is essential to recognize that dietary habits are influenced by cultural and 

contextual factors. In Indonesia, the variety of vegetable consumption can be impacted by 

changing dietary practices due to urbanization and shifts in traditional eating habits. These 

shifts may highlight the need for nutrition education initiatives that encourage increased 

vegetable intake as part of a healthy lifestyle. Access to certain fruits and the evolving 

preferences in different regions of Indonesia can significantly affect consumption patterns. 

Therefore, it is important to consider local availability and cultural preferences when 

discussing fruit consumption and diabetes risk. 

 

CONCLUSION 

The findings of this study highlight critical lifestyle factors affecting the incidence of 

Diabetes Mellitus (DM). Engaging in physical activity and the regular consumption of vegetables 

and fruits are associated with a protective effect against the development of DM. Conversely, 

poor sleep quality is identified as a significant risk factor.  

Given the findings of this study, it may be beneficial for future public health initiatives to 

focus on promoting physical activity and dietary habits that include higher vegetable and fruit 

consumption. Additionally, improving sleep quality could be an essential area of intervention. 

These suggestions are informed by the evidence demonstrated in this research and warrant 

further exploration within specific populations to tailor effective health promotion strategies 

aimed at reducing the prevalence of Diabetes Mellitus. 
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