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ABSTRAK

Latar Belakang: Diabetes melitus tipe 2 (DMT2) adalah gangguan metabolik yang ditandai
dengan peningkatan kadar glukosa darah, mempengaruhi kualitas sumber daya manusia, dan
meningkatkan biaya perawatan kesehatan. DMT2 juga merupakan komorbiditas COVID-19 .
Tujuan: untuk menguji hubungan antara kepatuhan diet, asupan vitamin C, aktivitas fisik, dan
edukasi gizi dengan kontrol glukosa darah pada pasien DMT2.

Metode: Studi observasional analitik dengan desain potong lintang dari bulan Maret hingga
April 2021 di Rumah Sakit Idaman Banjarbaru. Sebanyak 40 pasien dipilih dari 90 populasi
yang memenuhi syarat. Pengambilan sampel secara nhon-probabilitas. Data primer
dikumpulkan melalui wawancara, sedangkan data sekunder diperoleh dari rekam medis. Gula
darah puasa dikategorikan sebagai terkontrol (<125 mg/dl) atau tidak terkontrol (=126 mg/dl).
Data dianalisis menggunakan uji chi-square dengan tingkat kepercayaan 95%.

Hasil: Penelitian ini menunjukkan bahwa sebagian besar responden berusia 46-55 tahun
(40%), perempuan (80%), dan ibu rumah tangga (52,5%). Mayoritas tidak mematuhi
rekomendasi diet (60%), memiliki asupan vitamin C yang rendah (47,5%), melakukan aktivitas
fisik ringan (37,5%), dan telah menerima edukasi gizi (55%). Gula darah yang tidak terkontrol
diamati pada 67,5% peserta. Asosiasi signifikan ditemukan antara kepatuhan diet (p=0,000),
asupan vitamin C (p=0,001), aktivitas fisik (p=0,002), dan edukasi gizi (p=0,001) dengan kadar
glukosa darah. Rasio odds menunjukkan bahwa pendidikan gizi dan aktivitas fisik memiliki
pengaruh terkuat.

Kesimpulan: Kepatuhan diet, asupan vitamin C, aktivitas fisik, dan edukasi gizi berkorelasi
signifikan dengan kontrol glukosa darah pada pasien DMT?2.

Kata kunci: kadar gula darah, kepatuhan diet, edukasi gizi, aktivitas fisik, vitamin C

ABSTRACT

Background: Type 2 diabetes mellitus (T2DM) is a metabolic disorder marked by elevated
blood glucose levels, affecting human resource quality and increasing healthcare costs. T2DM
is also a known comorbidity of COVID-19.

Objective:This study aimed to examine the relationship between dietary compliance, vitamin
C intake, physical activity, and nutrition education with blood glucose control among T2DM
patients.

Methods: An analytic observational study with a cross-sectional design was conducted from
March to April 2021 at Idaman Hospital Banjarbaru. A total of 40 patients were selected from
90 eligible participants using non-probability sampling. Primary data were collected through
interviews, while secondary data were obtained from medical records. Fasting blood glucose
was categorized as controlled (<125 mg/dl) or uncontrolled (2126 mg/dl). Data were analyzed
using chi-square tests with a 95% confidence level.
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Results: showed that most respondents were aged 46-55 years (40%), female (80%), and
housewives (52.5%). The majority did not adhere to dietary recommendations (60%), had low
vitamin C intake (47.5%), engaged in light physical activity (37.5%), and had received nutrition
education (55%). Uncontrolled blood glucose was observed in 67.5% of participants.
Significant associations were found between dietary compliance (p=0.000), vitamin C intake
(p=0.001), physical activity (p=0.002), and nutrition education (p=0.001) with blood glucose
levels. Odds ratios indicated that nutrition education and physical activity had the strongest
influence.

Conclusion: Dietary compliance, vitamin C intake, physical activity, and nutrition education
significantly correlate with blood glucose control in T2DM patients.

Keywords: blood sugar levels, diet compliance, nutrition education, physical activity, vitamin
C
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INTRODUCTION

Diabetes Mellitus (DM) is a metabolic disease characterized by hyperglycemia that
occurs due to defects in insulin secretion, insulin action or both (1). Diabetes mellitus was in
the top three most diseases in South Kalimantan Province in 2017 with a total of 41,117 cases
and increased to 53,806 cases in 2018(2). In 2018, the prevalence of diabetes mellitus based
on a doctor's diagnosis in residents aged 15 years according to the district/city of South
Kalimantan Province, Banjarbaru City was in the second top position with a prevalence of
2.28%(3). And that means that the prevalence of Banjarbaru City is above South Kalimantan
Province which was only 1.8% in 2018. Diabetes mellitus is also in the top three based on
data on the 10 most diseases in outpatient services in 2018 at the Idaman Regional Hospital,
Banjarbaru City (4).

DM greatly affects the human quality of life and has an impact on increasing health
costs, which is quite large. DM is a chronic disease that needs long-term health management
involving many sectors such as medical doctor, nurses, nutritionists, and other health workers.
Patients and families also have an important role in the management of diabetes mellitus (5).

In early 2020, there was a coronavirus pandemic caused by SARS-CoV-2 which is
known as COVID-19 pandemic. This disease can affect almost all age groups, however, this
virus was data indicate that the elderly and people with a history of chronic (co-morbid) disease
are at risk of getting more frequent and worse complications from this disease. Elderly
individuals with comorbidities are indeed at high risk of SARS-CoV-2 (COVID-19) infection,
and this is not simply due to age—rather, it's a complex combination of physiological changes
and accompanying health conditions. Specifically, declining immune function, respiratory
function, and the presence of comorbidities will worsen their condition if they contract the
SARS-CoV-2 virus.



The history of chronic disease includes hypertension, diabetes mellitus,
cardiovascular disease, and chronic lung disease(6) . Diet is one way to control blood glucose
levels in diabetic patients. According to PERKENI (Indonesian Endocrine Society), Diabetes
Mellitus (DM) is a group of metabolic diseases characterized by hyperglycemia (high blood
sugar levels) caused by impaired insulin function, insulin secretion, or both. A diagnosis of
diabetes mellitus is confirmed if fasting blood sugar levels are 2126 mg/dL, or random blood
sugar levels are 2200 mg/dL accompanied by classic symptoms, or HbAlc levels are
26.5%(1). The American Diabetes Association (ADA) states that controlling blood glucose in
an effort to reach normal or near normal levels is the main goal of diabetes control. The ADA
recommends achieving controlled blood glucose levels through monitoring carbohydrate
intake (7).

In addition to macronutrients, the risk of cardiovascular disease can be reduced by
consuming a certain amount of antioxidants, besides that antioxidants can also improve the
immune system and are able to inhibit the onset of degenerative diseases due to aging (8).
High blood glucose levels in diabetic patients cause various changes in the body. One of these
changes is the occurrence of an oxidation reaction that causes an increase in the formation of
harmful substances called free radicals. Vitamin C is one of the secondary antioxidants and
has the same way of working as vitamin E, which is to capture free radicals.

Physical activity or exercise in diabetes mellitus has great benefits, including lowering
blood glucose levels, preventing obesity, playing a role in overcoming complications, blood
lipid disorders, and increasing blood pressure (9,10). Nutrition education with the aim of
promoting healthy living should always be carried out as part of prevention efforts and is a
very important part of holistic DM management. Through proper diet can keep blood sugar
levels stable, diabetic patients will have a better immune system. Strong immune systems are
vital to fighting infections, including COVID-19. Regular exercise can boost blood circulation,
strengthen the immune system, and reduce inflammation in the body/ infection. Vitamin C is
known as an antioxidant that can boost the immune system. Vitamin C directly prevents
COVID-19, vitamin C is abundant in fruits and vegetables. Good health nutrition education will
help diabetics understand their iliness, better manage their condition, and take appropriate
preventive measures, including protecting themselves from COVID-19 (11)(11).

Based on the foregoing context, this study was carried out at the Idaman Regional
Hospital in Banjarbaru City, during the COVID-19 pandemic, to ascertain the association
between blood sugar levels of type 2 diabetes mellitus patients and their dietary compliance,
vitamin C intake, physical activity, and nutrition education, as well as the most significant risk

factor for blood sugar.



MATERIALS AND METHODS

This was an observational research with a cross-sectional study design conducted at
Idaman Regional Hospital in Banjarbaru City during March-April 2021. The population in this
study was 90 outpatients of type 2 diabetes mellitus at the ldaman Regional Hospital,
Banjarbaru City, the sample of the study was 40 patients. The sampling technique used in this
study is non-probability sampling with a purposive sampling method. Primary data was
obtained through interviews using questionnaires. Interviews were conducted using: 24-hour
food recall form for 2 days, food frequency form, and a meal schedule questionnaire

Compliance with the diet by assessing the exact concept of type, quantity and schedule
of eating. The type of diet according to the DM diet standards provided to DM patients as
needed, with calorie needs corresponding to the patient's calorie requirements within a range
of £10% calories, using food types recommended for diabetics is in accordance with the
recommended standards for a diabetes mellitus diet, which is 80-100% compliant with the
type and a meal schedule according to the schedule, which includes 3 main meals and 3
shacks with a 3-hour interval. The amount of vitamin C intake from food and supplements in
a day compared to the Recommended Dietary Allowance (RDA) for the Indonesian People
was 75 mg per day. Vitamin C intake was assessed using 2 time 1x24h food recall, and divided
into three categories: Excessive: >110% RDA, Sufficient : 80-100% RDA, Insufficient: <80%
RDA (7)(6).

Physical activity was evaluated by normal daily behavior, including at work, exercise,
going from one place to another, or rest during the last week. Interviews using the Global
Physical Activity Questionnaire (GPAQ) questionnaire. One of the instruments for measuring
physical activity is the Global Physical Activity Questionnaire (GPAQ) developed by the World
Health Organization (WHO). GPAQ was developed to monitor physical activity in developing
countries. GPAQ consists of 16 questions that collect data from respondents on physical
activity in three domains: physical activity at work, travel-related physical activity, and
recreational or leisure-time physical activity. Global Physica Activities demonstrated by
behaviors commonly performed daily, including during work, exercise, moving from one place
to another, or resting over the past week (12).

In the context of the GPAQ, physical activity is classified based on its intensity using
METs. METs (Metabolic Equivalent of Task) are units used to measure the level of physical
activity based on energy consumption. One MET is defined as the level of energy consumption
at rest, which is equivalent to 1 calorie per kilogram of body weight per hour (1 kcal/kg/hour).

MEQ groupings include Light Activity (1.5 - 3 METS): Low-intensity physical activity,
such as walking or light housework. Moderate Activity (3 - 6 METS): Moderate-intensity
physical activity, such as brisk walking or cycling at a moderate pace. Heavy Activity (>6

METSs): High-intensity physical activity, such as running or lifting heavy weights. This activity



group is then calculated in MET minutes/week based on the activity group. And added up to
a total of MET - minutes of activity per week. Physical activity was classified into light activity,
if value <600 MET-minutes/week, Moderate Activity, if MET value 600-1499 MET
minutes/week and Heavy activity if MET-minute >1499 MET(12).

Health education training related to healthy intake and behaviour for diabetic patients
as one of the comorbid COVID-19 given by nutritionists, which is categorized as nutrition
education ‘Yes’ when the patients have received education training about cormobite covid 19
by the nutritionist and no if the patients haven’t received education about that.The inclusion
criteria were based on hospital reports and doctors’ recommendation as patients with diabetes
mellitus and not accompanied by complications such as kidney, ulcer/gangrene, retinopathy
and heart diseases etc. The fasting blood sugar levels obtained from the patients’ medical
records. Glucose control if fasting blood sugar level <126 mg/dl and uncontrolled >= 126 mg.
Data analysis used Chi square test with 95% confidence level and a= 0.05. This research has
been conducted on an ethical test with registration no 003/KEPK-PKB/2021.

RESULTS AND DISCUSSIONS
Characteristics of respondents description
The frequency distribution of respondents based on characteristics can be seen in
Table 1.
Table 1. Distribution by Age, Gender, Nutrition education, and Occupation of Type 2
Diabetes Mellitus Patients at Idaman Hospital, Banjarbaru City in 2021

Characteristics of Respondents n %

36-45 10 25

él%‘;’ (years 46-55 16 40
56-65 14 35

Male 8 20

Gender Female 32 80
SD/Equivalent 13 325

) Middle School/Equivalent 3 7.5
EdugaliQg High School/Equivalent 14 35
higher nutrition education 10 25

Farm workers 1 25

Retired 3 7.5

) Trader 2 5
Oceupation Civil servants, soldiers, 5 12.5
Private employees 8 20
Housewife 21 52.5

The results showed that the age group of patients with type 2 diabetes mellitus at
Idaman Hospital Banjarbaru was mostly in the 46-55 year age group. The most age group

experiencing type 2 DM is the early elderly, namely in the age range of 46-55 years. With



increasing age, the intolerance to glucose will also increase. Glucose intolerance in the elderly
is often associated with obesity, reduced physical activity, reduced muscle mass,
comorbidities and drug use, and has decreased insulin secretory function and insulin
resistance (13).

Most of the type 2 DM at Idaman Hospital Banjarbaru was female (80%). Patients with
type 2 diabetes mellitus usually occur more in women than men (14);(15). Women are at high
risk of diabetes mellitus because physically women are vulnerable to increasing body mass
index, menstrual syndrome (premenstrual syndrome), post-menopausal which can cause the
spread of fat in the body to become easy to gather due to hormonal processes so that women
are at risk of suffering from type 2 diabetes mellitus (16). Based on the patient's education,
most of them nutrition education were senior high school graduates (35%). This is influenced
by the environment where the patient lives, namely in urban areas, so most of them complete
their education to high school but do not continue to college due to socio-economic factors.
The higher a person's level of education will affect the level of knowledge, where someone
with a higher level of knowledge will be able to maintain his health(17). Most of the participants
in this study are housewives (52,5%). Diabetes mellitus occurs mostly in women, especially
housewives because it requires little energy and does little physical activity so that it can cause
fat accumulation in the body which can lead to insulin resistance and an increase in blood
sugar levels in type 2 diabetes mellitus patients (16).

The frequency distribution of respondents based on dietary compliance, vitamin C
intake, physical activity, nutrition education nutrition education, and patients' blood sugar
levels can be seen in Table 2. The results showed that the highest percentage of patient's diet
compliance was not applying, which was 60%. Food or diet is the main factor associated with
increased blood glucose levels in patients with type 2 diabetes, especially after eating (18).
Diabetes control measures to prevent complications are needed, especially by keeping blood
sugar levels as close to normal as possible. However, completely normal blood sugar levels
are difficult to maintain. This is because the patient lacks discipline in running a diet or is
unable to reduce the number of calories in his food (19). The combination of good vitamin C
intake and a physical activity routine can help diabetes mellitus patients control their blood
sugar levels and prevent more serious complications.

Table 2. Frequency Distribution of Diet Compliance, Vitamin C Intake, Physical
Activity, Nutrition education, and Blood Sugar Levels in Type 2 Diabetes Mellitus

Patients at Idaman Hospital, Banjarbaru City in 2021

Univariate Analysis n %
Diet Compliance Apply 16 40
Not Apply 24 60

Vitamin C intake Excessive 17 42.5
Sufficient 4 10

Insufficient 19 47.5



Physical Activity Light 15 37.5

Moderate 11 275

Heavy 14 35

Nutrition Yes 22 55

education No 18 45
Blood Sugar Controlled 13 325
Level Not controlled 27 67.5

The results showed that most of the DM patients were not in compliance with their diet
(60%). Food or diet is the main factor associated with increased blood glucose levels in
patients with type 2 diabetes, especially after eating(20). Diabetes control measures to prevent
complications are needed, especially by keeping blood sugar levels as close to normal as
possible. However, completely normal blood sugar levels are difficult to maintain. This is
because the patient lacks discipline in running a diet or is unable to reduce the number of
calories in his food (21).

The results showed that the highest percentage of patients' vitamin C intake was in the
less category, namely 47.5%. Patients who have less vitamin C intake, 94.7% of them have
uncontrolled blood sugar levels. Lack of vitamin C intake in patients due to lack of consumption
of foods that are sources of vitamin C such as vegetables and fruits. During the COVID-19
pandemic, where diabetes mellitus is a comorbid disease, vitamin C intake is very necessary
to increase the patient's immune system. This strong immune system can reduce the risk of
various diseases, one of which is COVID-19. The risk of cardiovascular disease can be
reduced by consuming a certain amount of antioxidants, besides that antioxidants can also
improve the immune system and can inhibit the onset of degenerative diseases due to
aging(22).The physical activity of patients with type 2 diabetes mellitus at Idaman Hospital
Banjarbaru was mostly in the mild category. A person's physical activity contributes to a 30—
50% reduction in the development of type 2 diabetes mellitus(23). Physical activity can
increase glucose tolerance in the blood and reduce risk factors for the incidence of type 2
diabetes mellitus. Physical activity carried out by a person will affect blood sugar levels(24)
(18). Physical exercise in addition to maintaining fitness can also lose weight and improve
insulin sensitivity so that it will improve blood glucose control (25).

Most patients with type 2 diabetes mellitus at the Idaman Hospital Banjarbaru received
nutrition education about healthy intake and behavior for diabetes mellitus patients as one of
the comorbid COVID-19 provided by nutritionists. Blood glucose levels are more controlled
because DM patients know the right healthy lifestyle for DM patients such as diet, physical
activity and routine control so that their blood sugar can be monitored properly. Nutrition
education with the aim of promoting healthy living should always be carried out as part of

prevention efforts and is a very important part of holistic DM management. Nutrition



educational materials consist of early-level nutrition educational materials and advanced-level
nutrition educational materials (5).

Most patients with type 2 diabetes mellitus at Idaman Hospital Banjarbaru have
uncontrolled fasting blood sugar levels. Hyperglycemia is a medical condition in the form of
an increase in blood glucose levels that exceed normal limits. Hyperglycemia is one of the
typical signs of diabetes mellitus (DM), although it is also found in several other conditions.
Blood sugar levels can be controlled in 3 ways, namely maintaining ideal body weight,
managing diet and doing sports/physical exercise. Over time, these three methods are often
inadequate. Blood sugar levels may not be well controlled (5).

The frequency distribution of respondents based on dietary compliance, vitamin C
intake, physical activity, and nutrition education with patients' blood sugar levels can be seen
in Table 3:

Table 3. Relationship of Dietary Compliance, Vitamin C Intake, Physical Activity, and
Nutrition education with Blood Sugar Levels in Type 2 Diabetes Mellitus Patients at

Idaman Hospital, Banjarbaru City in 2021

Blood Sugar Levels

Total
Bivariate Analysis Controlled Not Controlled ora
n % n % n %
) Apply 6 37.5 10 62.5 16 100
Dietary Not Apply 7 292 17 70.8 24 100
Compliance _
a=0.05 p =0.581 OR=1.457 ( 0.381-5.572)
_ . More 9 52.9 8 47.1 17 100
Vitamin C Sufficient+Inssufficient 4 16.7 19 83.3 23 100
Intake a=0.05 p = 0.009 OR=0.156 ( 0.036-0.669)
Physical Light &moderate 11 42.3 15 57.7 26 100
Activity Heavy 2 14.3 12 85.7 14 100
a=0.05 p =0.020 OR=9600 ( 1089-84640)
- Yes 12 54.6 10 454 22 100
'\'du“'“t?” No 1 5.6 17 94.4 18 100
education
a=0.05 p = 0.001 OR=20.400 (2.296-181.264)

Among patients who were not compliant with their diet, 17 people (70.8%) had
uncontrolled blood sugar. Meanwhile, the group that was compliant with their diet had an
uncontrolled blood sugar proportion of 10 people (62.5%). The research results indicate that
there is no significant relationship between dietary adherence and blood sugar levels in type
2 diabetes mellitus outpatients at Idaman Banjarbaru Regional General Hospital. This is
because the COVID-19 pandemic increased stress levels in diabetes outpatients. In this study,
stress levels could increase blood sugar, even though patients were adhering to the dietary
guidelines. This is consistent with research by Antonio, 2022, which states that patients with

diabetes mellitus (DM) who experience COVID-19 infection, physiological and psychological



stress can trigger hyperglycemia. This can still cause hyperglycemia even if you are following
your diet (26).

There were 19 patients (83.3%) with sufficient and insufficient vitamin C intake who
had uncontrolled blood sugar. There was a significant relationship between vitamin C intake
and blood sugar levels in outpatient type 2 diabetes mellitus with p-value of 0.009 and an
Odds Ratio of 0.156. This indicates that patients with sufficient and insufficient vitamin C intake
were 0.156 times less likely to have controlled blood sugar levels compared to patients with
higher intake. This is the protective effect of vitamin C on blood sugar control. This relationship
is statistically significant, indicating that vitamin C intake may be an important factor in
controlling blood sugar levels in type 2 DM patients at Idaman Banjarbaru Regional General
Hospital. The results of this study are consistent with research conducted by Nurlita (2015),
which found a relationship between vitamin C intake and blood glucose levels (23, 27). Vitamin
C helps protect the body from colds (boosts the immune system), reduces stress levels, and
aids in the healing process. Boosting the immune system is crucial during the COVID-19
pandemic, and vitamin C intake is a way to enhance immune strength. Especially for patients
with comorbidities like diabetes mellitus, maintaining immunity is very important. This is what
causes blood sugar control. Vitamin C, as an antioxidant, can improve insulin sensitivity and
help lower blood glucose levels, as well as reduce oxidative stress caused by high blood sugar
(24).

Patients with mild and moderate activity had uncontrolled blood sugar in 15 people
(57.7%). The research results indicate a significant relationship between physical activity and
blood sugar levels in outpatient type 2 diabetes mellitus patients at ldaman Banjarbaru
Regional General Hospital, with a p-value of 0.020 and an odds ratio of 9.600. This shows that
patients with light and moderate physical activity are 9.600 times more likely to experience
uncontrolled blood sugar levels compared to patients with excessive physical activity. This
indicates that physical activity plays an important role in controlling blood sugar levels in type
2 diabetes patients. When engaging in physical activity, the body uses glucose in the muscles
to convert it into energy. This causes a depletion of glucose in the muscles. This depletion
leads the muscles to draw glucose from the blood, causing blood glucose levels to drop. In
this study, blood sugar levels were uncontrolled in women who were more active during the
COVID pandemic, leading to blood sugar levels that were lower than usual.

The main problem with type 2 diabetes mellitus is the lack of response to insulin (insulin
resistance), which prevents glucose from entering the cells. Membrane permeability to
glucose increases when muscles contract because muscle contraction has insulin-like
properties. Therefore, during physical activity such as exercise, insulin resistance is reduced.
Physical activity in the form of exercise is beneficial for blood sugar control and weight loss in

type 2 diabetes mellitus. The significant benefits of physical activity or exercise in diabetes



mellitus include lowering blood glucose levels, preventing obesity, playing a role in managing
complications, blood lipid disorders, and increasing blood pressure (8); (19). In this study
during the COVID-19 pandemic, the group with excessive physical activity showed a higher
proportion of uncontrolled blood sugar compared to the group with light and moderate physical
activity. Heavy activity is not balanced by increased vitamin C consumption, leading to high
blood sugar. The respondents who engage in heavy activity are mostly from the occupational
groups of housewives and workers.

Out of the 17 patients (94.4%) who did not receive education about COVID-19
comorbidities, all had uncontrolled blood sugar. There is a significant relationship between
health education and blood sugar levels in type 2 diabetes outpatient patients at Idaman
Banjarbaru Regional General Hospital, with a p-value of 0.001 and an odds ratio of 20.4. This
indicates that patients who receive health education are 20.4 times more likely to achieve
controlled blood sugar levels compared to patients who do not receive health education. The
results of this study are consistent with the findings of research conducted by Jasmani and
Rihiantoro (2016) (8). The education received by the patient is the latest information regarding
healthy eating and behavior for patients with diabetes mellitus, one of the comorbidities of
COVID-19, provided by a nutritionist. Health education that promotes healthy living should
always be conducted as part of prevention efforts and is a very important part of holistic
diabetes mellitus management.

Nutrition education received by patients is the latest nutrition education related to
healthy intake and behavior for patients with diabetes mellitus as one of the comorbid COVID-
19 provided by nutritionists. Nutrition education promotes healthy living, should always be
done as part of prevention efforts and is a very important part of holistic management of
diabetes mellitus (28).

CONCLUSIONS AND RECOMMENDATIONS

There is a correlation between vitamin C intake, physical activity and getting nutrition
education significantly with blood sugar levels but dietary compliance has no significance with
blood sugar level.-With the Covid-19 pandemic, many people are facing challenges in
maintaining their health, especially in keeping their blood sugar levels stable. Therefore, it is
important for individuals to be able to manage their diet well so that their health condition
remains stable. With the right support from healthcare professionals and a good understanding
of the importance of nutrition education in managing dietary habits, we can help individuals

face these difficult times better.



ANKNOWLEDGE

Director of the Idaman Regional Hospital Banjarbaru, Director of the Banjarmasin Health

Polytechnic and all those involved in carrying out this research.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

Endokrinologi Indonesia. Pedoman pengelolaan dan pencegahan diabetes melitus tipe
p. Pedoman pengelolaan dan pencegahan diabetes melitus tipe 2 dewasa di indonesia-
2021 PERKENI. Penerbit PB. PERKENI. 2021.

Dinas Kesehatan Provinsi Kalimantan Selatan. Penyakit Terbanyak di Kalimantan
Selatan Tahun 2018. Banjarmasin: Dinas Kesehatan Provinsi Kalimantan Selatan;
2018.

Badan Penelitian dan Pengembangan Kesehatan Republik Indonesia (Balitbangkes).
Hasil Utama Riset Kesehatan Dasar. Jakarta: LPB; 2018.

RSU Idaman. Profil Rumah Sakit Daerah Idaman Kota Banjarbaru. Banjarbaru: RSD
Idaman Banjarbaru; 2018.

Perkumpulan Endokrinologi Indonesia (PERKENI). Pernyataan Resmi dan
Rekomendasi Penanganan Diabetes Mellitus di era Pandemi COVID-19. Jakarta: PB.
PERKENI.; 2020.

ADA American Diabetes Association. American Diabetes Association Releases 2023
Standards of Care in Diabetes to Guide Prevention, Diagnosis, and Treatment for
People Living with Diabetes. 2023.

Kemenkes. Kementerian Kesehatan Republik Indonesia [Internet]. Vol. 1, Kementerian
Kesehatan RI. 20109. 1 p. Available from:
https://www.kemkes.go.id/article/view/19093000001/penyakit-jantung-penyebab-
kematian-terbanyak-ke-2-di-indonesia.html

Zhou D, Luo M, Shang A, Mao Q, Li B, Gan R, et al. Review Article Antioxidant Food
Components for the Prevention and Treatment of Cardiovascular Diseases : Effects ,
Mechanisms , and Clinical Studies. 2021. https://doi.org/10.1155/2021/6627355
Colberg SR, Sigal RJ, Yardley JE, Riddell MC, Dunstan DW, Dempsey PC, et al.
Physical Activity / Exercise and Diabetes: A Position Statement of the American
Diabetes Association. 2016;39(November):2065-79. https://doi.org/10.2337/dc16-
1728

Ambelu T, Teferi G. The impact of exercise modalities on blood glucose , blood
pressure and body composition in patients with type 2 diabetes mellitus.
2023;15(153):1-11. https://doi.org/10.1186/s13102-023-00762-9

Puspita R, Nurhasan F, Prabowo A, Puspa D, Sigit P, Benedictus S. Panduan Diabetes
Bagi Pasien Dan Keluarga. 2023. Jakarta : Media

WHO. -Global Physical Activity Questionnaire (GPAQ) Analysis Guide. Geneva: WHO,;
2024.

Lusiana N, Widayanti LP, Mustika I, Andiarna F. Korelasi Usia dengan Indeks Massa
Tubuh, Tekanan darah Sistol-Diastol, Kadar Glukosa, Kolesterol, dan Asam Urat. J
Heal Sci Prev. 2019 Sep 26;3(2):101-8. https://doi.org/10.29080/jhsp.v3i2.242
Rahayu S, Jayakarta PKP DKI Jakarta Stik. Hubungan Usia, Jenis Kelamin Dan Indeks
Massa Tubuh Dengan Kadar Gula Darah Puasa Pada Pasien Diabetes Melitus Tipe 2
Di Klinik Pratama Rawat Jalan Proklamasi, Depok, Jawa Barat. Jurnal Kesehatan
Kusuma Husada-Januari. 2020. https://doi.org/10.34035/jk.v11i1.412

Gunawan S, Rahmawati R. Hubungan Usia, Jenis Kelamin dan Hipertensi dengan
Kejadian Diabetes Mellitus Tipe 2 di Puskesmas Tugu Kecamatan Cimanggis Kota
Depok Tahun 2019. ARKESMAS (Arsip Kesehatan Masyarakat). 2021;6(1):15-22.
https://doi.org/10.22236/arkesmas.v6il.5829

Kusumaningtiar DA, Baharuddin N. Factors Related of Diabetes Mellitus Type Il in
Kebon Jeruk District. J IlImu Kesehat Masy. 2020;11(3):199-2009.




17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

https://doi.org/10.26553/jikm.2020.11.3.199-209

Dungga EF, Indiarti Y. Risk Factors For Type 2 Diabetes Mellitus Patients At The
Monano Health Center, North Gorontalo District. Jambura Nurs J. 2024;6(1):40-56.
https://doi.org/10.37311/jnj.v6i1.23400

Sami W, Ansari T, Butt NS, Rashid M, Hamid A. Effect Of Diet Counseling on Type 2
Diabetes Mellitus: A Review. Int J Health Sci (Qassim) [Internet]. 2017;11(2):65-71.
Mukhtar D, M S, Ibrahim N, Tine N, Ahmad T, Suryaatmadja M, et al. Variability in The
Response to Low Impact Aerobic Exercise in Women Abdominal Obese With the
Polymorphism of Uncoupling Protein-1 Gene. In Scitepress; 2018. p. 62-6.
https://doi.org/10.5220/0007332800620066

Bano A, Afzal M, Sarwar H, Wagas A, Kousar S, Gulzar S. Dietary knowledge , Attitude
and Practices of Diabetes Patients at Services Hospital Lahore. 2025;5(2017):227-36.
https://doi.org/10.3126/ijasbt.v5i2.17625

Amankwah-Poku M. Wavering Diabetic Diet: “I Break the Diet and Then | Feel Guilty
and Then | Don’t Go Back to It, In Case | Feel Guilty Again.” SAGE Open. 2020;10(1).
https://doi.org/10.1177/2158244020914577

Khaira K. Menangkal Radikal Bebas dengan Anti Oksidan. J Sains dan Teknol
[Internet]. 2025;2(2):183-7. https://doi.org/10.31958/js.v2i2.28

Amirudin  I.  Physical Activity and Blood Glucose Levels in Diabe
tes Mellitus Patients. Int J Nurs Midwifery Sci. 2023;7(2):216-21. https://doi.org
10.29082/ijnms/2023/vol7/iss2/483

Nurayati L, Adriani M. Hubungan Aktivitas Fisik dengan Kadar Gula Darah Puasa
Penderita Diabetes Melitus Tipe 2. Amerta Nutr. 2017;1(2):80. https://doi.org
10.20473/amnt.v1i2.6229

Irmayanti L, Ardiaria M. Efek Pemberian Seduhan Kulit Buah Naga Merah (Hylocererus
Polyhizus) Terhadap Kadar Kolesterol Ldl Tikus Sprague Dawley Dislipidemia. J Nutr
Coll [Internet]. 2016;5(4):530. https://doi.orq.20473/amnt.v1i2.6229

Tursi A, Scarpignato C. Symptomatic Uncomplicated Diverticular Disease: Chronic
Abdominal Pain in Diverticulosis Is Not Enough to Make the Diagnosis. Clin
Gastroenterol Hepatol [Internet]. 2018;16(12):2001-2.
https://doi.org/10.1016/j.cgh.2018.06.033

Nosratabadi S, Ashtary-Larky D, Hosseini F, Namkhah Z, Mohammadi S, Salamat S,
et al. The effects of vitamin C supplementation on glycemic control in patients with type
2 diabetes: A systematic review and meta-analysis. Vol. 17, Diabetes and Metabolic
Syndrome: Clinical Research and Reviews. Elsevier Ltd; 2023.
https://doi.org/10.1016/j.dsx.2023.102824

Ernawati U, Wihastuti TA, Utami YW. Effectiveness of diabetes self-management
education (Dsme) in type 2 diabetes mellitus (t2dm) patients: Systematic literature
review. J Public health Res. 2021;10(2):404-8. https://doi.org/10.4081/jphr.2021.2240




