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ABSTRACT

Current management of diabetes mellitus prioritizes controlling blood glucose
levels, which can be achieved through lifestyle changes, particularly diet and
physical activity. However, people with diabetes often have unbalanced diets
and low levels of physical activity , contributing to poor blood sugar control.
Lack of information about this condition can hinder planning appropriate
nutritional and physical activity interventions for people with type 2 diabetes .
The purpose of this study was to determine the profile of food consumption
patterns and physical activity in Type 2 DM patients at the Kamoning
Community Health Center, Sampang Regency. The research design used was
descriptive. The population in this study were all Type 2 DM patients who had
been registered for treatment at the Kamoning Community Health Center, as
many as 80 people, who were taken using the total sampling technique. Data
collection used a questionnaire and data analysis used univariate analysis
(range). The results showed that most respondents (56.25%) had a food
consumption lifestyle profile in the sufficient category, and in physical activity,
most (51.25%) respondents had a moderate level of physical activity at the
Kamoning Community Health Center, Sampang Regency. The conclusion of this
study shows that the profile of external risk factors in Type 2 Diabetes Mellitus
patients at the Kamoning Community Health Center, Sampang Regency is in the
category of not good and is varied. It is hoped that this study can be a reference
material in providing education on healthy ways or styles in diet and physical
activity that suit the needs.
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INTRODUCTION

Diabetes Mellitus (DM) is a condition associated with metabolic
syndrome, characterized by elevated blood glucose levels , commonly known as
hyperglycemia. This can be caused by disorders in insulin secretion, insulin
function, or both. Chronic diseases such as diabetes mellitus are prone to causing
dysfunction that can lead to damage to organs such as the eyes, kidneys, nerves,
heart, and blood vessels (Astuti & Aini, 2024). Although type 2 diabetes mellitus
is a chronic, incurable disease, blood glucose levels can be controlled through
lifestyle changes, particularly diet and physical activity. However, unbalanced
diets and low levels of physical activity are still common in type 2 diabetes
patients and contribute to poor blood sugar control. Currently, the food
consumption and physical activity levels of type 2 diabetes mellitus patients,
particularly those undergoing treatment , are unclear . This lack of information
about this condition can hinder efforts to plan appropriate nutritional and
physical activity interventions for type 2 diabetes sufferers. The uniqueness of
this study lies in the simultaneous mapping of both behavioral aspects in type 2
diabetes mellitus patients within the context of primary healthcare services
within the Kamoning Community Health Center, Sampang Regency. This
approach provides a contextual overview of patient health behavior at the local
level, which can serve as baseline data for healthcare providers in determining
priorities for education, nutritional counseling, and physical activity promotion
as part of type 2 diabetes mellitus management.

World Health Organization (WHO, 2021). In 2019, diabetes caused direct
deaths in 1.5 million people worldwide, with 48% of these occurring in
individuals under the age of 70. Based on a report by the International Diabetes
Federation (IDF, 2021), Indonesia has 19.5 million people with diabetes aged 20-
79 years and is ranked fifth with the highest number of diabetes cases in the
world. It is estimated that by 2045 the number of people with diabetes in
Indonesia will reach 28.6 million , remaining in fifth place (Novia et al., 2023). At
the East Java regional level in 2023, the number of people with diabetes reached
842,004 people. Specifically, in Sampang Regency, the number of cases reached
9,400 in 2021, spread across various community health centers (Puskesmas)
working areas. For example, at the Kamoning Community Health Center in 2022,
813 respondents were diagnosed with diabetes, and data from the Mohammad
Zyn Sampang Regional Hospital in 2018 recorded 900 inpatients with diabetes.
At the Kamoning Community Health Center, specifically in Sampang Regency ,
the number of Type 2 Diabetes Mellitus sufferers in 2025 was 596 cases in the last
three months .

The main causes of Type II Diabetes Mellitus are the rise in obesity and
unhealthy lifestyles, such as poor diet and lack of physical activity. According to
Tara (2002), the increase in diabetes mellitus sufferers in Indonesia is due to poor
diet and a Westernized lifestyle. Excessive consumption of foods containing
carbohydrates, fats, and proteins can also inhibit the pancreas' ability to secrete
insulin. If insulin secretion is inhibited, blood sugar levels will increase. Besides
diet, physical activity can also trigger Type Il Diabetes Mellitus, as patients with
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Diabetes Mellitus generally have a lack of activity. Physical activity is crucial for
people with Diabetes Mellitus because it can control blood sugar levels. Physical
exercise increases glucose utilization by active muscles, directly lowering blood
glucose (Nanda et al., 2018). Physical activity is essential for people with Diabetes
Mellitus to reduce the risk of Impaired Glucose Tolerance (Ilyas, 2004; Nuraini
& Supriatna, 2016). The recommended amount of physical activity is 30 minutes
per day (150 minutes per week) at moderate intensity. This activity can be done
both at home and at work (Ministry of Health of the Republic of Indonesia, 2017).

Medical treatment alone is not enough to manage type 2 diabetes; lifestyle
modifications, such as adopting a healthy diet, are also necessary. A person's
choice of the type, amount, and timing of food consumption to meet their body's
needs is called their diet. A healthy diet can help manage blood sugar levels and
prevent more serious problems. Food types, portion sizes, nutritional balance,
and regular mealtimes are all important aspects of meal planning for people with
diabetes. Furthermore, physical activity is crucial for the treatment of type 2
diabetes mellitus (T2DM). Exercise has been shown to improve blood sugar
regulation, promote weight loss, and increase insulin sensitivity. Daily activities
such as walking or regular exercise like jogging and aerobics are examples of this
type of activity. It is recommended that individuals with diabetes exercise three
to four times a week for at least thirty minutes each day (Kurniasari et al., 2021).
Frequent exercise also improves overall fitness and lowers blood sugar levels
(Alza et al., 2020).

The background of the researcher in choosing the title is because of the
importance of balance between food consumption patterns that determine
glucose intake into the body with physical activity carried out, because physical
activity plays an important role in removing glucose from the body so that it can
maintain normal blood sugar. Meanwhile, the reason for choosing the Kamoning
Community Health Center in Sampang Regency as the research location is
because it is one of the primary health care facilities that provides services to
patients with type 2 Diabetes Mellitus on an ongoing basis. The description of
food consumption patterns and physical activity in patients at the Community
Health Center level is important to study because health behavior is influenced
by social, cultural, environmental characteristics, and habits of the local
community. Therefore, the data obtained from the work area of the Kamoning
Community Health Center is expected to provide a more contextual empirical
picture of the behavior of patients with type 2 Diabetes Mellitus and become the
basis for developing education and promotive-preventive interventions that are
appropriate to the needs of the local community.

METHODOLOGY

This research uses quantitative descriptive design. This design was chosen
because the research aims to explore Food consumption profile and physical
activity level in type 2 Diabetes Mellitus patients without considering the
influence of other variables . The quantitative method is used because the data
collected is in the form of numbers and is processed using descriptive statistics
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to obtain frequency distribution and percentages (Pramithasari, 2023). The
population in this study were all type 2 Diabetes Mellitus sufferers who had
visited and were in the working area of the Kamoning Health Center as many as
80 people, using the total sampling technique. The instruments used in this study
used : 1 ) Food consumption questionnaire ( FQQ ) . Used to assess the food
consumption patterns of type 2 DM patients, including food types, meal
frequency, and quality of food selection. (Willett, 2013). 2) Physical activity
questionnaire ( International Physical Activity Questions) , a standard instrument
used to measure the frequency, duration, and intensity of physical activity of
patients in daily life. ( Craig, CL, et al. 2003) , 3). Medical record data was used to
obtain supporting information such as type 2 DM diagnosis and respondent
characteristic data. The variables analyzed univariately include: Respondent
characteristics, such as: Food consumption variables, which are categorized as : 1
) good, 2) sufficient, 3) insufficient. Physical activity variables, which are
categorized into : 1) heavy, 2) moderate, 3) low.

RESULTS AND DISCUSSION

A. Results
1. Gender
Table 1 Distribution of Respondents by Gender
No. Gender Frequency Percentage
1 Man 17 21.25%
2 Woman 63 78.75%
Total 80 100.0%

Based on table 1, the results of the frequency distribution based on the
gender of DM sufferers show that the majority of respondents were female ,
amounting to 63 people ( 78.75 %).

2. age.

Table 2 Distribution of Respondents Based on Age
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No. Age Frequency Percentage

1 <40 18 22.5%
2 40-49 37 46.25%
3 50-59 19 23.75%
4 >60 6 7.5%
Total 80 100.0%

Based on table 2, the results of the study of respondent characteristics
based on age show that almost half of the respondents studied were in the 40-49
year age group , namely 37 people (46.25%).

3. Food consumption patterns

Table 3. Tabulation of Respondent Frequency Distribution Based on Food
Consumption Patterns

No. Food Patterns Frequency Presentation
1 Good 23 28.75%
2 Enough 45 56.25%
3 Not enough 12 15%
Total 80 100%

Based on table 3, the frequency distribution of respondents based on food
consumption patterns shows that of the 80 respondents, the majority have a food
consumption pattern in the sufficient category, namely 45 respondents (56.25%).

4. Physical Activity

Table 4, Tabulation of Respondent Frequency Distribution Based on Physical

Activity
Physical
No. Activity Frequency Presentation
1 Heavy 20 25%
2 Currently 41 51.25%
3 Light 19 23.75%
Total 80 100%

Based on table 4 , the frequency distribution of respondents based on
physical activity shows that of the 80 respondents, the majority have moderate
physical activity, namely 41 respondents (51.25 %).
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B. Discussion

The results of the study showed that most respondents at the Kamoning
Community Health Center, Sampang Regency, had a food consumption pattern
in the sufficient category . The results of the study showed that the majority of
type 2 Diabetes Mellitus (DM) patients in the Community Health Center
(Puskesmas) work area had a food consumption pattern in the adequate category
. This finding indicates that DM management through food consumption aspects
remains one of the challenges in achieving optimal blood glucose control. Food
consumption patterns are an important component in DM management because
the amount, type, quality, and timing of food consumption can affect the
glycemic response after meals and overall glycemic control. The American
Diabetes Association (ADA) places nutrition therapy as an integral part of
diabetes management and recommends a diet tailored to individual needs, with
an emphasis on food quality, nutritional adequacy, energy intake, and the
patient's metabolic goals. (ADA ,2026 ). The adequate/inadequate food
consumption categories in this study may indicate that some patients have not
fully implemented the principles of appropriate dietary management for
diabetes. In the context of diabetes, dietary quality is determined not only by
sugar restriction, but also by the type of carbohydrate source, the amount or
portion of food, meal frequency, fiber consumption, fat quality, and consumption
of processed foods and sweetened beverages. The 2026 ADA guidelines
recommend increasing the consumption of non-starchy vegetables, whole fruits,
nuts, whole grains, and healthier protein sources, as well as limiting sweetened
beverages, sweet foods, refined cereals, and ultra- processed foods ( ADA, 2026).
The findings of this study align with research in Indonesia showing that dietary
adherence remains a challenge for type 2 diabetes patients. A study by Simbolon,
Triyanti, and Sartika on type 2 diabetes patients at the Pasar Minggu Community
Health Center found that only 13.8% of respondents were considered compliant
with their diabetes diet. The study also found that gender and duration of
diabetes were associated with dietary adherence, with duration of diabetes being
the dominant factor in multivariate analysis. This suggests that dietary
management is a behavior that is not easily maintained long-term. ( Simbolon,
Y], Triyanti, & Sartika, RAD , 2019 ) . Other research in Indonesia also revealed
similar problems. A study of type 2 diabetes patients at the Pekauman
Community Health Center (Puskesmas) showed that most respondents failed to
adhere to dietary recommendations regarding food quantity/portion, food type,
and meal schedule. These findings are important because these three aspects are
key components of dietary management for diabetes patients. Therefore, the
adequate food consumption category in this study may reflect a gap between
knowledge about diabetes diets and their application in daily life. ( Khusna, RP,
Pangastuti, HS, & Wicaksana, A. L,2023) .

In the context of primary care, this situation suggests that a one-time
education about "do's and don'ts" may not be sufficient. Patients need practical
and ongoing education about local food choices, portion sizes, meal schedules,
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substitutions for foods high in sugar or refined carbohydrates, and how to adapt
their diet to their family's economic circumstances and habits.

This is in line with the ADA 2026 recommendations which emphasize that
nutritional therapy for diabetes must be individualized, taking into account
cultural preferences, patient abilities, health literacy, access to healthy foods, and
barriers to behavioral change (ADA, 2026). The findings of this study have
important implications for diabetes care at community health centers. The largely
adequate food consumption pattern categories indicate the need to strengthen
diabetes self-management education and management. Support (DSMES ) ,
particularly in the nutritional aspect. Education should not only be provided in
the form of general counseling, but should be directed at measurable behavioral
changes. Interventions can be carried out through individual nutritional
counseling, regular dietary monitoring, the use of sample menus based on local
foods, education on the 3] principles (type, amount, and schedule), and family
involvement. This approach is increasingly important because the goal of
nutrition therapy is not simply to reduce sugar consumption, but to help patients
achieve glycemic targets, maintain a healthy weight, and prevent diabetes
complications. ADA 2026 recommends individualized medical nutrition therapy
and emphasizes the active involvement of patients and healthcare professionals
in developing meal plans. (ADA, 2026)

The results of the above study are strengthened by the results of
exploration of indicators that are measuring tools and support the data in this
study from questionnaire question no. 3 of the meal schedule indicator and daily
eating habits, showing that most/not all of the total number of DM sufferers
answered "yes" which stated I eat three times a day, which shows that a regular
eating pattern has been partially implemented by type 2 DM sufferers . In theory,
a three-times-a-day eating pattern is recommended because the body requires
regular energy and nutrient intake to carry out metabolic functions, maintain
energy balance, and support body growth and health. Ministry of Health of the
Republic of Indonesia. (2024). Fill My Plate, A Guide to Daily Balanced Nutritional
Needs . Jakarta: Ministry of Health of the Republic of Indonesia. According to
researchers , the habit of eating three times a day is a very good eating pattern
because it can help the body get enough energy every day. By eating regularly,
the body becomes healthier, less tired, and is able to carry out daily activities
more optimally. In addition, the three-day diet times a day can also help maintain
concentration and physical fitness in the long term.

The results of the study showed that only the majority of
respondents at the Kamoning Community Health Center answered “yes” to
questionnaire question number 10 of the food type indicator such as high fiber,
namely consuming vegetables such as luffa, tomatoes, cucumbers, carrots,
vegetables, protein, sugar and caisin as much as one small bowl at each meal. In
theory, regular consumption of vegetables is highly recommended because
vegetables contain vitamins, minerals, and fiber that the body needs to maintain
digestive health, increase endurance, and prevent various diseases. World Health
Organization. (2026) .. According to researchers , the habit of consuming
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vegetables at every meal is a very good habit and should be maintained because
it can help maintain body health, improve digestion, and make the body feel
fresher in carrying out daily activities.

The results of the study showed that only a majority of respondents at the
Kamoning Community Health Center answered “yes” to questionnaire number
7, “I process vegetables, carbohydrates, and proteins using moderate amounts of
salt and fat. ” In theory, moderate use of salt and fat when processing food is
recommended because it can help maintain heart health, blood pressure, and
body weight, while ensuring balanced nutritional intake. World Health
Organization. (2026). According to researchers , the habit of preparing food with
reasonable amounts of salt and fat is an excellent practice because it can support
a healthy lifestyle, maintain body energy, and prevent the risk of long-term
disease.

The results of the study showed that the majority of respondents at the
Kamoning Community Health Center in questionnaire number 5. "I consume
foods that contain a lot of protein, such as tofu, tempeh, eggs, and meat ,"
answered "yes." In theory, protein is very important for the body because it plays
arole in building and repairing tissue, supporting muscle growth, and producing
enzymes and hormones needed by the body. World Health Organization (2026 )
. According to researchers , the habit of consuming protein-rich foods is a good
eating pattern and should be implemented regularly because it can help maintain
body health, increase endurance, and support daily activities to be more optimal.
Thus, the results of this study can be seen as a reflection of gaps in the nutritional
management of type 2 DM patients at the primary care level. These findings can
serve as a basis for Community Health Centers (Puskesmas) to strengthen dietary
screening and regular nutritional counseling. Future research can be developed
to analyze the relationship between food consumption patterns and fasting blood
glucose or HbA1lc levels, while also incorporating other factors such as physical
activity, medication adherence, duration of DM, nutritional status, education
level, income, stress, and family support. The initial conclusion from the findings
of this study indicates that food consumption patterns are an important aspect
that requires attention in the management of type 2 DM patients at the primary
care level. The proportion of patients with food consumption patterns that are
still in the sufficient category indicates a gap in the application of diabetes dietary
management principles. This condition has the potential to complicate the
achievement of optimal glycemic control, especially if characterized by the
consumption of low-quality carbohydrates, high-sugar foods or drinks,
inappropriate portion sizes, and irregular meal schedules. Therefore, DM
management at Puskesmas needs to strengthen nutritional interventions that are
individualized, sustainable, and take into account socio-cultural characteristics
and the patient's ability to implement dietary changes.

2 Physical Activity

The results of the study showed that most respondents at the Kamoning
Community Health Center in Sampang Regency had a moderate level of physical
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activity , such as carrying children or pushing carts, which was documented from
the respondents' answers to number 7 of the questionnaire answering "yes". This
means that most respondents with type 2 diabetes mellitus (DM) in the
Kamoning Community Health Center (Puskesmas) in Sampang Regency have
moderate levels of physical activity. This finding indicates that most respondents
still engage in physical activity in their daily lives, whether through work
activities, household chores, walking, or other activities. However, moderate
physical activity cannot be directly interpreted as respondents having performed
optimal physical activity for controlling blood glucose levels. This is because the
metabolic benefits of physical activity are determined not only by its category,
but also by the frequency, duration, intensity, type of activity, and continuity of
the activity. Physical activity plays an important role in controlling glucose levels
in type 2 DM patients. During physical activity, muscle contractions increase
glucose uptake by muscles through a mechanism involving the translocation of
glucose transporter type 4 (GLUT4) to the cell membrane. This mechanism allows
glucose to enter muscle cells and be used as an energy source. Regular physical
activity can also increase insulin sensitivity, thereby helping the body use glucose
more effectively. Conversely, insufficient physical activity and high levels of
sedentary behavior can lead to low energy expenditure and contribute to insulin
resistance. The findings of this study are in line with scientific evidence that
physical activity is an important part of managing type 2 diabetes. The American
Diabetes Association (ADA) Standards of Care 2026 recommends that most
adults with type 2 diabetes engage in at least 150 minutes of moderate-to-
vigorous aerobic activity per week, performed on at least 3 days per week and
no more than 2 days in a row without activity. Physical activity is also
recommended to be combined with resistance training 2-3 times per week
according to individual conditions. (ADA, 2026)

The results of research at the Kamoning Community Health Center which
showed the dominance of moderate physical activity can be understood in the
context of people's daily activities. Physical activity is not only in the form of
structured exercise, but also includes activities at work, walking, housework,
gardening, and other activities. WHO emphasizes that physical activity can come
from recreation, transportation, work, and household chores. To achieve
significant health benefits, adults are recommended to do 150-300 minutes of
moderate-intensity aerobic activity per week, or the equivalent in vigorous-
intensity activity. ( World Health Organization. 2020 ). Interventions at the
community health center level can be directed at education on easy-to-implement
physical activities, such as walking, diabetes exercises, active household
activities, gardening, or strength training according to the patient's abilities.
Increasing these activities should be done gradually and take into account the
patient's clinical condition and diabetes complications.

CONCLUSION
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Based on the research results, it can be concluded that external risk factors
in type 2 Diabetes Mellitus (DM) patients in the working area of the Kamoning
Community Health Center, Sampang Regency show variations in diet and
physical activity. Most respondents have a diet in the adequate category, namely
45 people (56.25 % ), while physical activity is mostly in the moderate category,
namely 41 people (51.25%). These findings indicate that there are still aspects of
health behavior that need to be considered in the management of type 2 DM,
especially optimizing diet and increasing regular physical activity as part of
efforts to control external risk factors.
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