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ABSTRACT 

Background: Type 2 Diabetes Mellitus (DM) is a metabolic disease with a high prevalence in Indonesia. Its 

management emphasizes TNM using the "T-shaped plate" concept as a modification of the 3J principle . Although 

the effectiveness of a similar portion approach has been shown globally, there has been no specific study in 

Indonesia that analyzes the effect of the T-shaped plate concept on levels 2HBP and the average daily glycemic load 

of the menu in patients with Type 2 DM. Objective: This study aims to analyze the effect of using a T-shaped plate 

on 2HBP and the average daily glycemic load of the menu in patients with Type 2 DM. Method: This study uses a 

quantitative method with a pre-test post-test control group design, involving two groups, namely treatment and 

control for one month of intervention. Using paired t-test statistical test Results: Type 2 DM patients are elderly (60-

74 years), female, elementary school graduates, with cardiovascular disorders, DM <5 years, and regularly taking 

medication. There is an increase in energy, carbohydrate, and fiber intake, as well as changes in the type of food 

ingredients and the accuracy of meal schedules. The results showed no significant effect of the modified T-plate on 

GD2JPP levels in type 2 diabetes patients. The statistical test result for the control group was 0.66 (>0.05), while 

for the treatment group, the p-value was 0.07 (<0.05). A significant effect was found in the treatment group with a 

p-value of 0.00 (<0.05). However, there was no significant effect in the control group with a p-value of 0.25 (>0.05).  

Conclusion: the results show that the use of T-shaped plates is not significantly related to GD2JPP levels but is 

significantly related to the average daily glycemic load. 

Keywords: glycemic load; post-prandial blood glucose; T-shaped plate; Type 2 Diabetes Mellitus 

ABSTRAK 

Latar Belakang: Diabetes Melitus (DM) Tipe 2 adalah penyakit metabolik dengan prevalensi tinggi di Indonesia, 

termasuk Kota Malang. Penanganannya menekankan TNM menggunakan konsep "piring model T" sebagai 

modifikasi prinsip 3J (tepat jenis, jumlah, dan jadwal) yang berfokus pada pembagian porsi visual: 50% sayur, 25% 

karbohidrat, dan 25% protein. Meskipun efektivitas pendekatan porsi serupa telah ditunjukkan secara global, belum 

ada studi spesifik di Indonesia yang menganalisis pengaruh konsep piring model T terhadap kadar GD2JPP dan rata-

rata beban glikemik menu harian pada pasien DM Tipe 2. Tujuan: Penelitian ini bertujuan untuk menganalisis 

pengaruh penggunaan piring model T terhadap kadar GD2JPP dan rata-rata beban glikemik menu harian pada 
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penderita DM tipe 2. Metode: Desain penelitian ini menggunakan metode kuantitatif dengan rancangan pre-test 

post-test control group, melibatkan dua kelompok yaitu perlakuan dan kontrol selama satu bulan intervensi. 

Menggunakan uji statistik paired t-test Hasil: Pasien DM Tipe 2 adalah lansia (60-74 tahun), perempuan, lulusan SD, 

dengan gangguan kardiovaskular, DM <5 tahun, dan rutin mengkonsumsi obat. Terdapat peningkatan asupan energi, 

karbohidrat, dan serat, serta perubahan jenis bahan makanan dan ketepatan jadwal makan. Kesimpulan: hasil 

menunjukkan bahwa penggunaan piring model T tidak berhubungan secara signifikan terhadap kadar GD2JPP 

namun berhubungan signifikan dengan rata-rata beban glikemik harian.  

Kata Kunci : beban glikemik; Diabetes Melitus Tipe 2; piring model T; glukosa darah post prandial 

 

INTRODUCTION 

Diabetes Mellitus (DM) is a group of 

metabolic diseases characterized by 

hyperglycemia (PERKENI, 2021). 

According to the World Health Organization 

(WHO), approximately 422 million people 

worldwide suffer from diabetes, with 1.5 

million annual deaths caused by this disease. 

In Indonesia, data from the 2019 Basic 

Health Research (Riskesdas) shows a 

doctor-diagnosed diabetes prevalence of 

1.5%. East Java Province has a higher 

prevalence rate, at 2.02%, while Malang 

City recorded 1.40%. According to the 

Malang City Health Profile, the number of 

DM sufferers in this region reached 20,771 

by 2024. The high incidence of DM 

indicates the need for treatment for this 

disease. 

DM management is carried out 

through the five pillars of DM management 

initiated by PERKENI. One of these is 

Medical Nutrition Therapy (TNM). TNM 

includes the application of the 3J principle 

(correct type, correct amount, and correct 

schedule) to correct an unbalanced diet 

cycle. Unlike type 1 diabetes mellitus (DM), 

which is autoimmune, type 2 diabetes 

mellitus (DM) begins with insulin resistance 

due to an unhealthy lifestyle. Consuming 

high-glucose foods and a lack of fiber, 

coupled with a sedentary lifestyle, leads to 

impaired insulin function (Widiasari et al., 

2021). One application of the 3J principle is 

the T-shaped plate concept developed by the 

Indonesian Ministry of Health within the 

Obesity Eradication Movement (GENTAS) 

program. 

The TDM plate model was 

implemented by modifying the Ministry of 

Health's GENTAS T-shaped plate using the 

3J principle, with visual portion divisions as 

follows (50% vegetables, 25% 

carbohydrates, 25% protein) without the 
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need for weighing. Clear portion divisions 

through plate dividers make it easier for 

patients, especially the elderly, to regulate 

appropriate meal sizes. This concept uses 

foods with a low to medium glycemic index 

(GI), which are safer for blood glucose 

levels. A 2:1 fiber to carbohydrate ratio 

helps slow glucose absorption and stabilize 

blood glucose. Maneesing et al. (2023) 

stated that boxed meal portions, a method 

similar to the T-shaped plate, can play an 

important role in blood glucose control. 

Blood glucose control can be 

achieved through the use of a T-shaped plate 

by increasing fiber intake up to two times 

that of carbohydrates. Increased fiber 

consumption, especially soluble fiber, works 

by forming a viscous gel in the small 

intestine, slowing glucose absorption and 

helping lower blood glucose levels. 

Research by Viapita et al. (2021) showed a 

significant association between increased 

fiber consumption and reduced GD2JPP, 

further supported by the findings of de 

Carvalho et al. (2017) that soluble fiber 

intake from both food and supplements 

effectively suppresses postprandial glucose 

increases. In addition to fiber, lower 

carbohydrate intake reduces the substrate for 

breakdown into glucose, thereby reducing 

the stimulation of insulin secretion and 

postprandial blood glucose fluctuations 

(Evert, A. B., et al. 2019). 

The reduced proportion of 

carbohydrates in a T-shaped plate also 

directly reduces the total glycemic load of 

the meal. Research (Dwipajati, 2023) 

indicates that the use of a T-shaped plate can 

reduce carbohydrate intake. Soviana & 

Pawestri (2020) explain that the reduction in 

glycemic load occurs because the glycemic 

load depends not only on the glycemic index 

but also on the total amount of 

carbohydrates consumed. However, it is 

important to note that this strategy must be 

implemented carefully, as demonstrated by 

Hardy et al. (2020), who found that a high 

glycemic load can interfere with the blood 

glucose-lowering effect even when fiber 

intake is increased. The T-shaped plate is 

effective in reducing glycemic load and 

blood glucose levels only when 

implemented with a controlled carbohydrate 

proportion and the selection of low-

glycemic fiber sources. 

Based on research by Maneesing et 

al. (2023) and Dwipajati (2023) above, 

using portioned meal approaches such as the 
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use of T-shaped plates and portioned meal 

boxes, showed changes in blood glucose 

levels in patients with type 2 diabetes 

mellitus. However, to date, no research in 

Indonesia has specifically analyzed the 

effect of T-shaped plates on 2-hour 

postprandial blood glucose levels (2HBP) 

and the average daily glycemic load in 

patients with type 2 diabetes mellitus. This 

indicates an important research gap that 

needs to be filled in order to produce more 

contextual and applicable interventions. 

Therefore, this study aims to further 

examine and assess the effect of T-shaped 

plates on 2-hour postprandial blood glucose 

levels (2HBP) and the average daily 

glycemic load in patients with type 2 

diabetes mellitus. Therefore, the results of 

this study should become the basis for more 

effective nutritional interventions. Based on 

the background presented above, the 

problem formulation in this thesis is as 

follows: How the use of a T-shaped plate 

affects on the GD2JPP levels and the 

average glycemic load of the daily menu 

affect on the blood glucose levels of Type 2 

Diabetes Mellitus sufferers. 

 

 

METHOD 

Design, place and time 

This study employed a quantitative, 

quasi-experimental research design. The 

treatment units were patients with type 2 

diabetes mellitus (DM). This study 

employed a pre-test, post-test, control group 

design. The control and treatment groups 

underwent GD2JPP levels and intake 

interviews using a 24-hour recall form 

before and after the intervention. The study 

was conducted from June to July 2025 in the 

Dinoyo Community Health Center 

(Puskesmas) area, encompassing five sub-

districts: Dinoyo, Ketawanggede, Merjosari, 

Sumbersari, and Tlogomas. 

 

Population and Samples  

The population was all outpatients 

with type 2 diabetes mellitus aged 45-65 

years. The sample consisted of patients with 

type 2 diabetes mellitus within the Dinoyo 

Community Health Center area. Thirty 

individuals met the inclusion criteria, and 

two individuals met the exclusion criteria. 

The sample was then divided into control 

and treatment groups, each consisting of 15 

individuals. 
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Data Collection  

GD2JPP level data was collected 

after T-plate implementation by drawing 

blood samples with a lancet by another 

healthcare professional, then analyzing the 

samples using a glucometer with glucose 

blood strips. The average glycemic load of 

the daily menu was calculated by 

multiplying the carbohydrate content of the 

food by the glycemic index of the food, then 

calculating the average. 

 

Data analysis 

Data was collected and analysis after 

samples give  ethical approval number 

01.07.01/UN32.14.2.8/LT/2025 for dietary 

pattern and blood glucose.  Level data were 

then analyzed using statistical tests using 

SPSS for Windows version 25 to test the 

research hypotheses. Data normality was 

tested using Shapiro-Wilk. If the data were 

normally distributed, the homogeneity test 

was continued, and the results were verified. 

If the data were homogeneous and normally 

distributed, parametric statistical tests were 

used using the paired t-test. If the data were 

not normally distributed, non-parametric 

statistical tests were used using the 

Wilcoxon test.. 

RESULTS AND DISCUSSION 

The highest number of Type 2 Diabetes 

Mellitus sufferers were in the elderly age 

group (60–74 years), female with an 

elementary school education. The number of 

Type 2 Diabetes Mellitus sufferers without 

comorbidities was higher in the control 

group. Most Type 2 DM sufferers in the 

control group had had diabetes for less than 

5 years, while in the experimental group, 8 

had had diabetes for more than 5 years. 

The control group showed an increase in 

average GD2JPP levels from pre-test to 

post-test, which is considered poor glycemic 

control. Before the intervention, the average 

value was 268.14 g/dL, then increased to 

278.57 g/dL after the intervention. However, 

in the treatment group, there was a decrease 

in average GD2JPP levels from pre-test to 

post-test. The average GD2JPP level in the 

pre-test was 260.14 g/dL, decreasing to 

227.43 kcal in the post-test. Although there 

was a decrease in glycemic control in the 

treatment group, it was still classified as 

poor glycemic control. In the control group, 

the average GD2JPP level increased by 

10.43 g/dL, while in the treatment group, the 

average GD2JPP level decreased by 32.71 

g/dL. 
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Table 1. The Effect of T-Shaped Plate Modification to GD2JPP Level 

Group Mean SD p-value 

Control 
Pre 268,14 122,31 

0,663 
Post 278,57 122,86 

Treatment 
Pre 260,14 74,88 

0,072 
Post 227,43 81,21 

Sumber : Data Primer yang diolah (2025) 

Table 1 shows the results of the 

paired t-test for the control and treatment 

groups before and after the intervention. The 

results showed no significant effect of the 

modified T-plate on GD2JPP levels in type 2 

diabetes patients. The statistical test result 

for the control group was 0.66 (>0.05), while 

for the treatment group, the p-value was 0.07 

(<0.05). Although the effect was not 

significant, the treatment group experienced 

a decrease in average GD2JPP levels, while 

the control group experienced an increase. 

The results indicate that the intervention did 

not have a significant effect on reducing 

GD2JPP levels. This may be due to the 

relatively short duration of the study. The 

relatively short duration of the intervention 

was likely insufficient to induce profound 

physiological adaptations in insulin 

sensitivity and pancreatic beta cell function. 

This is in line with research (Li et al., 2022; 

Silva et al., 2022) which states that non-

pharmacological interventions to improve 

glycemic control, particularly postprandial 

glucose levels, generally require a minimum 

of 8 to 12 weeks to show statistically 

significant effects.  

This is because cellular repair 

mechanisms, such as increased GLUT4 

transporter expression and improved 

mitochondrial function, as well as 

adaptations in insulin secretion, are 

processes that require time and consistent 

stimulation (Jiang et al., 2021). The duration 

of the intervention in this study may have 

only been in the early phase of this 

adaptation process, so the changes that 

occurred had not yet reached the point where 

differences between groups became 

significant. Another cause is the presence of 

extreme values (outliers) that influence the 

analysis results. The GD2JPP value 

remained constant at 500 mg/dL in the 

control group and decreased drastically to 76 

mg/dL in the treatment group. These 

extreme values disproportionately affect the 

mean and significantly increase the variance. 

Outliers influence potential differences 

between the two groups and bias the test 

results. Meng, Z., Wang, J., Lin, L., & Wu, 
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C. (2024) found that even a single outlier 

can drastically alter the results of a study and 

even increase the risk of incorrect 

conclusions. Therefore, additional analyses 

should be conducted, both with and without 

the outlier. 

In addition to these statistical factors, 

clinical and nutritional factors also play a 

role. Fourth, uncontrolled changes in 

nutritional intake. The treatment group 

actually showed an average increase in 

energy (+5.4%) and carbohydrate (+3.4%) 

intake, while the control group showed a 

significant decrease in carbohydrate intake (-

13.7%). These dietary changes can influence 

the net effect of the treatment. The increased 

intake in the treatment group may have 

masked the positive effects of the 

intervention, while the decreased intake in 

the control group actually had an 

independent positive effect, equalizing the 

outcomes of the two groups. This finding is 

consistent with research by Evert et al. 

(2019), which states that variation in daily 

carbohydrate intake is a major determinant 

of postprandial glycemic variability. 

Insufficient fiber intake can directly 

impact blood glucose control. This is evident 

in the respondents' fiber intake, which was 

still below the recommended intake, 

indicating that they were not receiving the 

full benefits of the intervention. Research by 

Wu et al. (2023) confirms that dietary fiber 

can improve the taste of food. satiety and 

effectively lower post-prandial blood 

glucose levels. Furthermore, another study 

by Weickert & Pfeiffer (2018) explains that 

fiber plays a vital role in improving insulin 

sensitivity, which is the opposite of insulin 

resistance. This mechanism allows the 

body's cells to use glucose more efficiently, 

helping to maintain stable blood sugar levels. 

The findings from these two studies support 

the hypothesis that respondents' deficient 

fiber intake contributes to difficulties in 

optimally controlling their blood glucose 

levels. 

Another factor is the imbalance in 

baseline characteristics and adherence. The 

control group unexpectedly demonstrated a 

higher level of adherence to meal schedules 

(86% adherence) than the treatment group 

(57%). Meal schedule adherence is a crucial 

factor in glycemic control in diabetes. 

Furthermore, differences in clinical profiles, 

such as medication regimens, duration of 

diabetes, and comorbidities, were unequally 

distributed between the two groups at 
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baseline. This dissimilarity in baseline 

conditions introduces bias and makes it 

increasingly difficult to isolate and prove the 

net effect of the intervention. Yang, S., et al. 

(2019) stated that imbalances in baseline 

data between groups can occur, especially in 

cluster-based randomized trials, and this can 

lead to biased or inaccurate treatment results. 

The treatment group was dominated 

by individuals who had suffered from type 2 

diabetes mellitus (DM) for more than 5 years. 

Laiteerapong et al., (2019); Ahlqvist et al., 

(2018) stated that the duration of DM was 

negatively correlated with therapy response. 

Patients with longer-standing diabetes 

exhibited beta cell dysfunction that was 

more difficult to repair and more severe 

insulin resistance. A longitudinal study 

showed that the decline in beta cell function 

occurs progressively, and after 5 years, 

many patients experience significant loss of 

beta cell function, severely limiting their 

capacity to respond to interventions aimed at 

increasing insulin secretion (Wang et al., 

2021). Based on research by Fuchs & 

Wewalka (2020), populations with long-

standing diabetes are known as "difficult-to-

treat" and require a more aggressive and 

longer-term approach to achieve glycemic 

targets. Therefore, the intervention duration, 

which has not yet reached the optimal period, 

and the characteristics of the study subjects, 

who fall into the category of long-standing 

diabetes with more severe beta cell 

dysfunction, are strong reasons why the 

intervention effect was not statistically 

significant in this study. 

 

The Effect of Implementing the Modified 

T-Model Plate on the Average Daily 

Glycemic Load of Type 2 Diabetes 

Mellitus Patients 

The control group showed a decrease 

in the average glycemic load from 7.10 at 

pre-test to 6.04 at post-test. The average 

daily glycemic load in this group was 

already in the low category, both before and 

after the intervention. Meanwhile, the 

treatment group also experienced a 

significant decrease. Their average glycemic 

load dropped from 12.49 at pre-test 

(moderate category) to 6.09 at post-test (low 

category). The average decrease in glycemic 

load in the control group was 1.06. In 

contrast, the treatment group experienced a 

much greater decrease, at 6.4. These changes 

indicate positive results in both groups after 

the intervention. 
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Table 2. The Effect of T-Shaped Plate Modification on Mean Glycemic Load 

Group  Mean SD p-value 

Control  
Pre 7,10 3,31 

0,258 
Post 6,04 3,27 

Treatment 
Pre 12,49 3,31 

0,00 
Post 6,08 2,16 

Source: Primer Data Processed (2025) 

 

Table 2. shows the results of the 

paired t-test for the control and treatment 

groups before and after the intervention. A 

significant effect was found in the treatment 

group with a p-value of 0.00 (<0.05). 

However, there was no significant effect in 

the control group with a p-value of 0.25 

(>0.05). Although both groups experienced a 

decrease in their mean glycemic load, the 

results indicate that the decrease in the 

treatment group was large enough to reach 

statistical significance. 

The significant decrease in the mean 

glycemic load in the treatment group was a 

result of the intervention using a T-shaped 

plate. This plate principle emphasizes a 

larger portion of fiber (vegetables and fruit) 

than carbohydrates, as well as the selection 

of foods with a medium to low glycemic 

index (GI). This mechanism aligns with 

research by Silva et al. (2019), which found 

that a plate model is effective in improving 

dietary adherence and controlling glycemic 

intake. The concept of glycemic load (GI) is 

more comprehensive than GI because it 

considers both the GI and the amount of 

carbohydrate consumed. Vega-López et al. 

(2018) defined GI as the product of GI and 

carbohydrate content, providing a more 

accurate picture of a food's impact on blood 

glucose response. Thus, a food with a low 

GI but consumed in large quantities can have 

a high GI, while a food with a high GI but 

consumed in small quantities can have a low 

GI. 

In the treatment group, the use of T-

plates successfully increased fiber intake 

while reducing simple carbohydrate intake 

from rice and other refined carbohydrate 

sources. The majority of carbohydrate intake 

then came from vegetables and fruits, which 

are rich in fiber and contain complex 

carbohydrates and natural sugars such as 

fructose. Increased fiber intake has been 

shown to slow glucose absorption and 

improve insulin sensitivity, which directly 

contributes to a reduction in total glycemic 

load (Reynolds et al., 2020). Furthermore, 
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although fruit contains fructose, consuming 

it in its whole form (not juice) along with its 

fiber does not negatively impact glycemic 

control and is actually recommended in 

diabetes management. diabetes (Evans et al., 

2017). The combination of reducing refined 

carbohydrates, increasing fiber, and 

selecting low-GI carbohydrate sources was 

key to lowering glycemic index (BG) in the 

treatment group. 

In contrast, in the control group, the 

intervention provided only standard 

information on the 1300 kcal DM diet 

without visual strategies like the T-plate. 

Traditional recommendations such as "4 

servings of rice (@50g) and 3 servings of 

vegetables" tended to be less effective in 

significantly changing behavior and portion 

perception. Without clear visual emphasis on 

the proportion of fiber that should dominate 

half the plate, subjects tended to revert to old 

habits where carbohydrates still constitute 

the largest component of the meal (Potter et 

al., 2021). As a result, total carbohydrate 

intake and food composition did not change 

significantly, resulting in no improvement in 

the glycemic load of the overall daily intake. 

Adversely, total carbohydrate intake and 

food composition change significantly for 

treatment group, resulting improvement in 

the glycemic load of the overall daily intake. 

This suggests that the use of visual aids such 

as the T-plate is more effective in 

encouraging sustainable changes in eating 

behavior than recommendations without 

visual aids.  

The research duration is about 30 

days. It limits the more effective behavior to 

improve patients health. Future research 

should be done by add more duration to get 

more effective behavior. There is a neet to 

get more samples that this resachr who have 

samples 30 respondents. Future research 

should add more samples to get more 

reliable results.  

 

 

CONCLUSION 

Patients with type 2 diabetes 

experienced increased energy intake, 

carbohydrate intake, and fiber intake. 

Although the average intake of both groups 

increased, it was still classified as a deficit. 

Glycemic control in both groups was still 

classified as poor, and there was no effect of 

the T-shaped plate on GD2JPP levels in 

patients with type 2 diabetes (p-value > 

0.05). The mean glycemic load in the 
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treatment group after the intervention was 

classified as low glycemic load, and there 

was an significat effect of the T-shaped plate 

on the average daily glycemic load in 

patients with type 2 diabetes (p-value > 

0.05). 

 

 

BIBLIOGRAPHY 

Ahlqvist, E., Storm, P., Käräjämäki, A., et 

al. (2018). Novel subgroups of adult-

onset diabetes and their association 

with outcomes: a data-driven cluster 

analysis of six variables. The Lancet 

Diabetes & Endocrinology, 6(5), 

361-369. 

American Diabetes Association; 6. 

Glycemic Targets: Standards of 

Medical Care in Diabetes—2019. 

Diabetes Care 1 January 2019; 42 

(Supplement_1): S61–S70. 

Arifin, I., & Nurjayanti. (2024). 

Rekonstruksi Poster Sebagai Media 

Aspirasi Dan Propaganda Mahasiswa. 

Ilmu Pemerintahan Dan Ilmu 

Komunikasi, 9, 1–18. 

Augustin, L. S. A., et al. (2015). The 

Glycemic Index, Glycemic Load, 

and Health Outcomes: An Evidence-

Based Consensus Statement. Journal 

of the Academy of Nutrition and 

Dietetics, 115(5), 724-743. DOI: 

https://doi.org/10.1016/j.jand.2014.1

1.006 

Brownie, S., & Coutts, A. (2013). Nutrition 

and the older adult. Australian 

Journal of Advanced Nursing, 30(4), 

48-56. 

Charan, J., & Biswas, T. (2013). How to 

Calculate Sample Size for Different 

Study Designs in Mmedical 

Research? Indian Journal of 

Psychological Medicine, 35(2), 121–

126. https://doi.org/10.4103/0253-

7176.116232 

David J. Wirth, Nancy A. Copperman, 

Carol Byrd-Bredbenner. 2021. 

Breakfast intake among adults with 

type 2 diabetes: influence. Public 

Health Nutrition, 18(9). DOI: 

https://doi.org/10.1017/S1368980014

002886 

de Carvalho, Cláudia M., et al. "Plasma 

glucose and insulin responses after 

consumption of breakfasts with 

different sources of soluble fiber in 

type 2 diabetes patients: a 

randomized crossover clinical trial." 

The American journal of clinical 

nutrition 106.5 (2017): 1238-1245. 

de Mello, M. J., et al. (2020). The 

Glycemic Load of a Meal and its 

Effect on Glucose and Insulin 

Responses in Healthy Individuals. 

Nutrition & Metabolism, 17(1), 1-11. 

DOI: https://doi.org/10.1186/s12986-

020-00469-8 

Decroli, E. (2019). Diabetes Melitus Tipe 2 

(A. kam, Y. P. Efendi, G. P. Decroli, 

& A. Rahmadi, Eds.; Pertama). Pusat 

Penerbitan Bagian Ilmu Penyakit 

Dalam Fakultas Kedokteran 

Universitas Andalas. 

Dinas Kesehatan Kota Malang. 2024. Profil 

Kesehatan Kota Malang.  

Dwipajati, D., & Kaswari, S. R. T. (2024). 

Restriction of Rice Portion and 

http://jos.unsoed.ac.id/index.php/jgps


JGPS, November 2025, Volume 9 Nomor 2 
ISSN 2599-0152 eISSN 2599-2465 

http://jos.unsoed.ac.id/index.php/jgps 
 

 

Soedirman Journal of Nutrition and Food. 

This work is licensed under a Creative Commons Attribution 4.0 International License. 

DOI 10.20884/1.jgipas.2025.9.2.17757 

355 

Consumption Pre-Meal Fruit with 

HbA1c Levels and Abdominal Fat 

for Type 2 Diabetes Mellitus Patient 

in Malang City. Amerta Nutrition, 

8(1), 58–66. 

https://doi.org/10.20473/amnt.v8i1.2

024.58-66 

Dwipajati. (2023). A Pilot Study On 

Diabetic Patients At Malang 

Community Health Center Regarding 

The Application Of The T-Plate 

Model Concept. The Indonesian 

Journal of Public Health, 18(3), 540–

551. 

https://doi.org/10.20473/ijph.v18i3.2

023.540-551 

Eleazu, C. O. (2016). The Concept of Low 

Glycemic Index and Glycemic Load 

Foods as Panacea for Type 2 

Diabetes Mellitus; Prospects, 

Challenges and Ssolutions. African 

Health Sciences, 16(2), 468–479. 

https://doi.org/10.4314/ahs.v16i2.15 

Evans, R. A., Frese, M., Romero, J., 

Cunningham, J. H., & Mills, K. E. 

(2017). Fructose replacement of 

glucose or sucrose in food or 

beverages lowers postprandial 

glucose and insulin without raising 

triglycerides: a systematic review 

and meta-analysis. The American 

Journal of Clinical Nutrition, 106(2), 

506–518. 

Evert, A. B., et al. (2019). Nutrition therapy 

for adults with diabetes or 

prediabetes: A consensus report. 

Diabetes Care, 42(5), 731-754. 

https://doi.org/10.2337/dci19-0014 

Fuchs, J., & Wewalka, M. (2020). Diabetes 

with poor glycaemic control: 

determinants and burden of illness in 

a large prospective cohort in Austria. 

BMJ Open Diabetes Research & 

Care, 8(1), e001079. 

Hardinsyah, M. (2016). Ilmu gizi teori dan 

aplikasi. Jakarta: penerbit buku 

kedokteran egc, 131. 

Hardy, D. S., Garvin, J. T., & Xu, H. 

(2020). Carbohydrate Quality, 

Glycemic Index, Glycemic Load and 

Cardiometabolic Risks in the US, 

Europe and Asia: A dose–Response 

Meta-Analysis. Nutrition, 

Metabolism and Cardiovascular 

Diseases, 30(6), 853–871. 

https://doi.org/10.1016/j.numecd.201

9.12.050 

Huang, M., Zhao, R., Li, S., & Jiang, X. 

(2014). Self-management behavior in 

patients with type 2 diabetes: a cross-

sectional survey in western urban 

China. PloS one, 9(4), e95138. 

https://doi.org/10.1371/journal.pone.

0095138 

Hutagalung, W. V. C., Adyas, A., & 

Dalimunthe, N. K. (2025). Hubungan 

Asupan Energi dan Aktivitas Fisik 

Dengan Status Gizi pada Remaja 

Putri di SMP Advent Bandar 

Lampung. JETISH: Journal of 

Education Technology Information 

Social Sciences and Health, 4(1), 1–

10. 

IDF, I. D. F. (2021). IDF Diabetes 

Atlas10th edition. 

www.diabetesatlas.org 

Jiang, L., Wang, L., & Mao, Y. (2021). 

Effects of 12-week aerobic exercise 

on oxidative stress, insulin sensitivity, 

and glycemic control in type 2 

diabetes mellitus patients: a 

systematic review and meta-analysis 

http://jos.unsoed.ac.id/index.php/jgps


JGPS, November 2025, Volume 9 Nomor 2 
ISSN 2599-0152 eISSN 2599-2465 

http://jos.unsoed.ac.id/index.php/jgps 
 

 

Soedirman Journal of Nutrition and Food. 

This work is licensed under a Creative Commons Attribution 4.0 International License. 

DOI 10.20884/1.jgipas.2025.9.2.17757 

356 

of randomized controlled trials. 

Journal of Diabetes Research, 2021, 

9946709. 

KEMENKES. (2017). Pedoman Umum 

Gentas Gerakan Berantas Obesitas. 

Kurniasanti, P. (2020). Hubungan Asupan 

Energi, Lemak, Serat, dan Aktivitas 

Fisik dengan Visceral Fat pada 

Pegawai Uin Walisongo Semarang. 

Nutri-Sains: Jurnal Gizi, Pangan dan 

Aplikasinya, 4(2), 139–152. 

https://doi.org/10.21580/ns.2020.4.2.

7150 

Rohmalia, D., & Kushargina, R. (2021). 

Pentingnya Penuhi Asupan Serat 

dengan Kebun Gizi (Pesan Kenzi). 

Jagri: Jurnal Agroindustri, 2(2), 69–

76. 

https://doi.org/10.36590/jagri.v2i2.1

67 

Kusmita, I., Ningtyias, F. W., & Hartanti, R. 

I. (2023). Pola Makan 3J, Aktivitas 

Fisik, dan Glukosa Darah Sewaktu 

Penderita Diabetes Melitus Tipe 2 

Usia Produktif di Prolanis 

Puskesmas Ajung. Agustus, 11(2), 

68–73. https://doi.org/10.25047/j-

kes.v11i2.438 

Laiteerapong, N., Ham, S. A., Gao, Y., et al. 

(2019). The Legacy Effect in Type 2 

Diabetes: Impact of Early Glycemic 

Control on Future Complications 

(The Diabetes & Aging Study). 

Diabetes Care, 42(3), 416-426. 

Maneesing, T. U., Dawangpa, A., Chaivanit, 

P., Songsakul, S., Prasertsri, P., 

Noronha, N. Y., Watanabe, L. M., 

Nonino, C. B., Pratumvinit, B., & 

Sae-Lee, C. (2023). Optimising 

Blood Glucose Control With 

Portioned Meal Box In Type 2 

Diabetes Mellitus Patients: A 

Randomised Control Trial. Frontiers 

in Nutrition, 10, 1–11. 

https://doi.org/10.3389/fnut.2023.12

16753 

McMorris, T., Parker, J., & Sproson, B. 

(2016). Cognitive performance and 

mood following ingesting of high-

carbohydrate breakfast in adolescents. 

Journal of Applied Research in 

Memory and Cognition, 5(3), 260-

267. 

https://doi.org/10.1016/j.jarmac.2016

.05.006 

McRorie, J. W. (2015). Evidence-based 

approach to fiber supplements and 

clinically meaningful health benefits, 

part 1. Nutrition Today, 50(2), 82-89. 

Nurmawati, T., Sari, Y. K., & Setyaningsih, 

M. (2018). Efektifitas Pendidikan 

Kesehatan dengan Metode 

Ekspositori tentang Meal Planning 

terhadap Pola Makan Pasien DM 

Tipe 2. Jurnal Ners Dan Kebidanan 

(Journal of Ners and Midwifery), 

5(3), 257–262. 

https://doi.org/10.26699/jnk.v5i3.art.

p257-262 

Ouellet, V., Weisnagel, S. J., Marois, J., 

Bergeron, J., Julien, P., & Gougeon, 

R. (2008). Dietary cod protein 

reduces insulin secretion in healthy 

individuals and improves glucose 

homeostasis in high-fat–fed obese 

diabetic rats. American journal of 

physiology-endocrinology and 

metabolism, 295(1), E173-E181. 

PERKENI, P. E. I. (2021). Pedoman 

Pengelolaan dan Pencegahan 

Diabetes Melitus Tipe 2 Dewasa di 

Indonesia 2021. PB. PERKENI. 

http://jos.unsoed.ac.id/index.php/jgps


JGPS, November 2025, Volume 9 Nomor 2 
ISSN 2599-0152 eISSN 2599-2465 

http://jos.unsoed.ac.id/index.php/jgps 
 

 

Soedirman Journal of Nutrition and Food. 

This work is licensed under a Creative Commons Attribution 4.0 International License. 

DOI 10.20884/1.jgipas.2025.9.2.17757 

357 

Potter, M., Vlassopoulos, A., & Lehmann, 

U. (2021). The portion size effect: A 

review of the literature and potential 

implications for portion control 

strategies. Nutrition Reviews, 79(3), 

255–271. 

Pramitra, E. (2020). Hubungan Beban 

Glikemik dan IMT dengan Kadar 

Gula Darah pada Pasien Diabetes 

Melitus Tipe 2. Jurnal Politeknik 

Kemenkes Gorontalo, 8(1), 1-10. 

DOI: 

https://doi.org/10.52365/jhn.v11i1.13

52 

Prasanti, D., & Fuady, I. (2018). 

Pemanfaatan Media Komunikasi 

Dalam Penyebaran Informasi 

Kesehatan Kepada Masyarakat. 

Reformasi, 8(1), 8. 

https://doi.org/10.33366/rfr.v8i1.921 

Punthakee, Z., Goldenberg, R., & Katz, P. 

(2018). Definition, Classification and 

Diagnosis of Diabetes, Prediabetes 

and Metabolic Syndrome. Canadian 

Journal of Diabetes, 42, S10–S15. 

https://doi.org/10.1016/j.jcjd.2017.10

.003 

Putri, E. F. (2024). Analisis Faktor-Faktor 

yang Memengaruhi Status Diabetes 

Mellitus pada Pra Lansia dan Lansia 

di Indonesia Menggunakan Model 

Regresi Logistik Biner. Statistika, 

24(1), 54-64. 

Putri, N. A., & Pritasari, D. (2017). The 

effect of nutrition education on 

Knowledge, Attitude, and Food 

Pattern of Type 2 Diabetes Patients 

at Puskesmas Kecamatan. Ciracass. 

2(2), 54–64. 

Putri, N. P. W. O., Kusumayanti, G. A. D., 

& Cintari, L. (2020). Tinjauan kasus 

gambaran tingkat konsumsi serat dan 

kadar glukosa darah kasus DM tipe 2 

poli penyakit dalam di RSUD 

Wangaya Denpasar. (Tugas Akhir, 

Jurusan Gizi). Politeknik Kesehatan 

Denpasar. 

Reynolds, A. N., Akerman, A. P., & Mann, 

J. (2020). Dietary fibre and whole 

grains in diabetes management: 

Systematic review and meta-analyses. 

PLOS Medicine, 17(3), e1003053. 

Sari, N. P. (2024). Hubungan Antara Beban 

Glikemik Makanan dengan Kadar 

Glukosa Darah Penderita Diabetes 

Melitus Tipe 2 di Prolanis 

Puskesmas Kecamatan Jatinegara. 

Skripsi, Politeknik Kesehatan 

Kemenkes Jakarta II. 

Silva, D. F. O., Sena, C. M., & Cobucci, R. 

N. (2022). Effects of lifestyle 

intervention on glycemic control in 

patients with type 2 diabetes: a 

systematic review of randomized 

controlled trials. Diabetology & 

Metabolic Syndrome, 14, 184. 

Silva, F. M., Steemburgo, T., de Mello, V. 

D., et al. (2019). The role of protein 

and fiber content in the dietary 

management of type 2 diabetes: A 

systematic review of the literature. 

Revista da Associação Médica 

Brasileira, 65(8), 1128-1134. 

Silva, S. G. P., et al. (2021). The Effect of 

Carbohydrate Quality and Quantity 

on Postprandial Glycemic Response 

in Individuals with Type 2 Diabetes 

Mellitus: A Systematic Review and 

Meta-analysis. Journal of Diabetes 

Research, 2021, 1-13. DOI: 

https://doi.org/10.1155/2021/662057

6 

http://jos.unsoed.ac.id/index.php/jgps


JGPS, November 2025, Volume 9 Nomor 2 
ISSN 2599-0152 eISSN 2599-2465 

http://jos.unsoed.ac.id/index.php/jgps 
 

 

Soedirman Journal of Nutrition and Food. 

This work is licensed under a Creative Commons Attribution 4.0 International License. 

DOI 10.20884/1.jgipas.2025.9.2.17757 

358 

Siwi, N. P., & Paskarini, I. (2018). 

Hubungan asupan karbohidrat, lemak, 

dan protein dengan status gizi (studi 

kasus pada pekerja wanita penyadap 

getah karet di perkebunan Kalijompo 

Jember). The Indonesian Journal of 

Public Health, 13(1), 1-12. 

Sofie, N., & Sefrina, L. R. (2022). 

Literature Review: The Effect of 

Nutrition Education on Dietary 

Changes to Diabetes Mellitus Patient. 

Jurnal Gizi dan Kesehatan, 14(2), 

224–237. 

Soviana, E., & Maenasari, D. (2019). 

Asupan Serat, beban glikemik dan 

kadar glukosa darah pada pasien 

diabetes melitus tipe 2. Jurnal 

Kesehatan, 12(1), 19-29. 

Soviana, E., & Pawestri, C. (2020). Efek 

Konsumsi Bahan Makanan yang 

Mengandung Beban Glikemik 

Terhadap Kadar Glukosa Darah pada 

Pasien DM Tipe2 (The Effect of 

Glychemic Load Diet on Blood 

Glucose Level in Patients with Type 

2 Diabetes). Darussalam Nutrition 

Journal, 4(2), 94–103. 

Stone, J. Y., Mayberry, L. S., Clouse, K., & 

Mulvaney, S. (2023). The Role of 

Habit Formation and Automaticity in 

Diabetes Self-Management: Current 

Evidence and Future Applications. 

Current diabetes reports, 23(4), 43–

58. https://doi.org/10.1007/s11892-

023-01499-y 

Sulastri. (2022). Buku Pintar Perawatan 

Diabetes Melitus. CV. Trans Info 

Media. 

Sumartono, & Astuti, H. (2018). 

Penggunaan Poster Sebagai Media 

Komunikasi Kesehatan. Penggunaan 

Poster Sebagai Media Komunikasi 

Kesehatan Komunikologi, 

Komunikologi: Jurnal Ilmiah Ilmu 

Komunikasi, 15(1). DOI: 

https://doi.org/10.47007/jkomu.v15i1

.187 

Tim Riskesdas. (2019). Laporan Riskesdas 

2018 Nasional. In 

BALITBANGKES. 

TIm Riskesdas. (2019). Laporan Riskesdas 

Jawa Timur 2018. 

Utoyo, A. W. (2020). Analisis Komunikasi 

Visual Pada Poster Sebagai Media 

Komunikasi Mendorong Jarak Sosial 

Di Jakarta Saat Epidemi Covid 19. 

LUGAS Jurnal Komunikasi, 4(1), 

35–42. DOI: 

https://doi.org/10.31334/lugas.v4i1.9

39 

Vega-López, S., Venn, B. J., & Slavin, J. L. 

(2018). Relevance of the Glycemic 

Index and Glycemic Load for Body 

Weight, Diabetes, and 

Cardiovascular Disease. Nutrients, 

10(10), 1361. Link: 

https://doi.org/10.3390/nu10101361 

Viapita, Brilianti, Raihanah Suzan, and 

Erny Kusdiyah. "Studi Literatur: 

Hubungan Asupan Serat Terhadap 

Kadar Glukosa Darah Postprandial." 

Scientific Of Environmental Health 

and Diseases (e-SEHAD) 2.1 (2021): 

01-09. 

Volkert, D., Beck, A. M., Cederholm, T., 

Cruz-Jentoft, A., Goisser, S., Hooper, 

L., ... & Wirth, R. (2019). ESPEN 

guideline on clinical nutrition and 

hydration in geriatrics. Clinical 

Nutrition, 38(1), 10-47. 

https://doi.org/10.1016/j.clnu.2018.0

5.024 

http://jos.unsoed.ac.id/index.php/jgps


JGPS, November 2025, Volume 9 Nomor 2 
ISSN 2599-0152 eISSN 2599-2465 

http://jos.unsoed.ac.id/index.php/jgps 
 

 

Soedirman Journal of Nutrition and Food. 

This work is licensed under a Creative Commons Attribution 4.0 International License. 

DOI 10.20884/1.jgipas.2025.9.2.17757 

359 

Wang, X., Liu, J., Yamamoto, R., & Wang, 

X. (2021). Beta-cell dysfunction and 

its underlying mechanisms in type 2 

diabetes: a literature review. Journal 

of Diabetes Investigation, 12(7), 

1146-1154. 

Weickert, M. O., & Pfeiffer, A. F. H. 

(2018). Dietary Fiber and the Control 

of Glucose Metabolism. Diabetes & 

Metabolism Journal, 42(5), 374–382. 

https://doi.org/10.4093/dmj.2018.006

9 

Widiasari, K. R., Wijaya, I. M. K., & 

Suputra, P. A. (2021). Diabetes 

Melitus Tipe 2: Faktor Risiko, 

Diagnosis, dan Tatalaksana. Ganesha 

Medicina Journal, Ganesha Medicina, 

1(2), 114–120. DOI: 

https://doi.org/10.23887/gm.v1i2.400

06 

Wu, S., Jia, W., He, H., Yin, J., Xu, H., He, 

C., Zhang, Q., Peng, Y., & Cheng, R. 

(2023). A New Dietary Fiber Can 

Enhance Satiety and Reduce 

Postprandial Blood Glucose in 

Healthy Adults: A Randomized 

Cross-Over Trial. Nutrients, 15(21), 

4569. 

https://doi.org/10.3390/nu15214569 

Yalcin, T., Al, A., & Rakıcıoğlu, N. (2017). 

The effects of meal glycemic load on 

blood glucose levels of adults with 

different body mass indexes. Indian 

Journal of Endocrinology and 

Metabolism, 21(1), 71. 

https://doi.org/10.4103/2230-

8210.195995Winarsi H and 

Purwanto A. 2010. The effect of 

soybean sprout protein 

supplementation on IL-1 beta levels 

in type 2 diabetes mellitus patients . 

Journal of Food Technology and 

Industry 21(1): 6- 10. 

Winarsi H, Yuniaty A, Nuraeni I. 2016. 
Hypocholesterolemic and attenuated 

oxidized-LDL of epinephrine-

induced atherosclerosis rats using 

cardamom rhizome ethanolic extract: 

Study of functional-food components. 

International Food Research Journal 

23(5): 2103-2111. 

http://jos.unsoed.ac.id/index.php/jgps

