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ABSTRACT 

Introduction:  Diabetes mellitus is a comorbidity that is often found in Covid-19 patients with a 3.9-fold risk of 

death. Data from the Malang City Health Office shows an increase in the number of diabetes patients by 1.2% 

each year. In Indonesia, 3J (right amount, type, and eating time) has become the principle of diabetes diet 

therapy, but in practice, it is still challenging to apply independently. Aims: Investigating the T-Plate Model as a 

simple eating guide for people with diabetes mellitus. Methods: This pilot study included 18 diabetic patients at 

some Primary Health Care who were 50–70 years old and had a BMI more than 23 kg/m2. The participant was 

split into two groups, with nine people in the (C) group eating according to the T-Plate Model, and others in the 

(T) group eating according to the T-Plate Model after eating fruit. After a 3-month treatment period, BMI, blood 

pressure, carbohydrate, and fiber consumption were assessed. Mean BMI and blood pressure were examined 

using paired sample t-tests (p 0.05). Results: Both groups' BMIs fell into the category of obesity level 1 before 

to treatment periods: C group (26.09+3.13 kg/m2) and T group (27.15+ 4.15). We discovered significant blood 

pressure and BMI variations in the T group at the end of intervention periods (p 0.05). Nevertheless, systolic 

blood pressure was different in the C group (p 0.05).  Conclusions: It may be inferred that using the T-Plate 

Model with the addition of fruit initially can lower blood pressure and BMI. 

 
Keywords: T-Plate Model, fruit before meal, diabetes patients 

 

INTRODUCTION 

 

The majority of cases of diabetes 

mellitus, or type 2 diabetes, are currently 

prevalent in the global community. 

According to WHO data (2021), at least 

1.5 million deaths in 2019 were related to 

diabetes mellitus, putting it the ninth most 

common cause of death. Meanwhile, the 

International Diabetes Federation (IDF) 

said that there had been a global increase 

of 10.5%, where as many as 44.7% of 

adults experience glucose intolerance. In 

addition, the IDF estimates that by 2045 

we can easily find 1 in 8 adults with 

diabetes mellitus. According to Indonesia's 

Basic Health Research (Riskesdas) 

findings, the incidence of diabetes 

dramatically increased from 6.9% in 2013 

to 8.5% in 2018 (Indonesian Ministry of 

Health, n.d.). This rising tendency was 

observed in the 55 to 64 and 65 to 74 age 

groups, with an increase of 1.5 and 1.8%, 

respectively. Health profile data from East 

Java (2021) reported that Malang City was 

included in 10 cities with a number of >= 

20,000 people with diabetes. This is 

consistent with the Head of the Malang 

City Health Office's Report in the 2021 

Malang City Health Profile, which shows 

an increase in the number of DM sufferers 

during the COVID-19 pandemic from 2020 

to 2021 was 1.76%, where previously there 

was only increased 0.7% from 2019 to 

2020 (Malang Head of Health Service, 

n.d.).  

Having diabetes in the family, 

being overweight or obese, living a 

sedentary lifestyle, exercising infrequently, 

consuming large amounts of sugar and fat, 

having high blood pressure, and sleeping 

irregularly can all lead to metabolic 
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problems that can alter blood glucose 

levels (Al Mansour, 2019; Ismail, 

Materwala and Al Kaabi, 2021). Diabetes 

patients are more likely to develop 

significant and potentially fatal 

consequences, such as heart attacks, 

strokes, renal failure, blindness, and lower 

limb amputations, when their blood sugar 

levels are not under control. Therefore 

WHO, IDF, ADA (American Dietetic 

Association), and Perkeni (Persatuan 

Endokrinologi Indonesia) have 

recommended pillars of diabetes mellitus 

management to suppress the growth and 

development of diabetes mellitus.  

The pillar focuses on lifestyle and 

dietary modifications, medication 

adherence, and participation in educational 

activities. Dietary modification is a critical 

pillar of successful diabetes therapy 

management. The dietary modification 

refers to the 3J principle which is right in 

amount, type and eating time. Preliminary 

survey in Malang City showed that 70% of 

diabetics received health services at the 

health center still have difficulty measuring 

food (food portion) according to their 

individual energy needs, have difficulty 

measuring food (food portion) according to 

their individual energy needs, have 

difficulty choosing groups of food 

ingredients, and are confused about 

choosing the right snack. In addition, based 

on Riskesdas 2018 data, Indonesian adults' 

daily fiber choosing groups of food 

ingredients, and are confused about 

choosing the right snack. In addition, based 

on Riskesdas 2018 data, Indonesian adults' 

daily fiber intake is still below the 

recommended daily fiber intake of 20-25 

g/day. 

Based on the above conditions, 

easy and simple eating techniques are 

needed to help diabetic patients measure 

their food (food portions). The concept of 

the T-Model Plate, which is known as an 

effort to overcome overweight and obesity 

conditions, is a modification in eating 

proportion where ½ part of the plate 

contains vegetables, ¼ part contains 

carbohydrates and the remaining ¼ part 

contains side dishes. Fiber has a known 

positive effect on health. Both soluble and 

insoluble fiber are essential for diabetics. 

By delaying stomach emptying, 

soluble fibers such fructooligosaccharide 

(FOS), pectin, -glucans (found in wheat 

and barley grains), galactomannan gums, 

alginates, and psyllium may slow down the 

absorption of glucose (Perry and Wing, 

2016). Meanwhile, insoluble fiber such as 

cellulose, some hemicellulose, resistant 

starch, and lignin will ferment in the 

intestine and produce short chain fatty 

acids (SCFA) (Zhao et al., 2018). It is 

hoped that by applying the T model plate 

concept, fiber intake in diabetes patients 

will increase so that glycemic control is 

achieved. As a result, This study's 

objective was to investigate the T-Plate 

Model as a straightforward dietary therapy 

for diabetes mellitus. 

 

METHODS 

 

An experimental group with a pre-

posttest control group was used in this 

investigation and randomized control trial 

study design. Our research was carried out 

in three Primary Health in Malang City 

(Kedung Kandang,  Mulyorejo and 

Ciptomulyo). The three Primary Health are 

among the top five areas in Malang with 

regard to the increasing number of diabetes 

patients per year with low coverage of 

health services, which is why we choose 

this spot. The Kedung Kandang Health 

Center is on Malang City's western edge; 

the Ciptomulyo Health Center is in the 

city's center; and the Mulyorejo Health 

Center is on Malang City's eastern edge, 

close to Malang Regency.  

We used sample random sampling 

with criteria such as the age range of 50-70 

who took part in the aging program 

activities at the health facility, non-insulin 

therapy, not following other therapy, had 

BMI above 23 kg/m2 and light physical 

activity. A number of 18 diabetic patients 

who satisfied the inclusion criteria and 
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were willing to follow this therapy were 

separated into two groups by randomizing 

the member of group. Having 

comorbidities that hindered memory, not 

having a complete food recall data, and 

having insufficient blood chemistry data 

were the exclusion criteria.  

 Nine diabetes patients in the C 

group were eating according to the T-Plate 

Model, while the remaining patients in the 

T group were eating fruit first and then 

utilizing the T- Plate Model. Diabetes 

patients who satisfied the inclusion criteria 

and were  willing to follow this therapy 

were separated into two groups. Before 

starting the program, the nutrition statue, 

blood pressure, and body fat of all diabetes 

patients who will be following the diet will 

be assessed. We used a mercury tensimeter 

to measure blood pressure and Body 

Composition Monitor Model HBF-375 

Karada Scan to measure body composition.  

The past 24 hours' worth of food 

consumption will also be noted. The task 

of keeping track of food intake will fall to 

enumerators who have a nutrition diploma. 

A quick introduction to diet therapy 

utilizing a T-style plate will thereafter be 

given to each participant. Information on 

the food therapy, which each group will 

follow for the following three months, will 

be given as part of the ongoing diet 

therapy. 

Our enumerator team will keep a 24-

hour food diary during the intervention 

period. We will gather recall data three 

times, on two working days and one 

holiday, at least once every week. 

Technically, we will choose the 

participant's food intake information from 

Monday through Friday on weekdays. On 

weekends and holidays, we will record the 

amount of food consumed. Two techniques 

will be used to obtain information on food 

intake: home visits and video calls or text 

messages with accompanying pictures. We 

use two different techniques to minimize 

bias of food intake. 

All participants will be brought back 

to the health center on the final day of the 

intervention to have their height, weight, 

and HbA1c assessed once more. 

Participants will also take part in a final 

educational session that contains the 

findings of a three-month food intake 

monitoring program. If a participant's diet 

is determined to be incompatible with the 

dietary therapy for people with diabetes 

mellitus, suggestions for altering it will be 

given to them as well. The HbA1c test 

results will thereafter be disclosed at least a 

week after the final meeting of this 

activity. 

Excel will be used to recapitulate the 

complete collection of data. The dietary 

history data will be presented before and 

after the dietary intervention. The 

participant's food intake during the 

intervention will be examined as a point of 

change. Before and after diet therapy, 

information on changes in height, weight, 

and HbA1c levels will be presented. 

SPSS for Windows: Statistical 

Product and Service Solutions series 25 

was used to evaluate and report mean and 

standard deviation for all acquired data. 

The Shapiro-Wilk test was used to 

determine the normality of the data, the 

Mann-Whitney U test for normally 

distributed data and an independent t-test 

for typically skewed data were used to 

evaluate participant characteristic data. 

Wilcoxon and Paired Samples t-Tests, two 

types of tests, were utilized to examine 

BMI, blood pressure, body fat, and 

nutritional intake, including carbohydrates 

and fiber. A p-value of 0.05 or lower was 

deemed significant. With the letter number 

No.:488 / KEPK- POLKESMA/ 2019, the 

Poltekkes Kemenkes Malang ethics 

committee determined that this study was 

ethically eligible.  

 

RESULT 

 

Table 1 lists specific of participant 

characteristics. There were 18 volunteers 

who regularly took anti-hyperglycemic 

medications and had type 2 diabetes. 

Participants' average ages range from 55 to 
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60 years old, with the T group having the 

oldest mean age (60 + 6.16). Most of them 

are women (two men and the others were 

women) who do not work.  In addition, all 

of them had an increase in blood pressure 

categorized as grade 1 hypertension but did 

not take anti-hypertension medicine.  The 

findings of the interviews revealed that 

none of the patients had ever received 

nutrition education, particularly about 

eating habits. Furthermore, all responders 

only engaged in light to moderate activity. 

 

Table 1. Relationship of Demographic 

Characteristics with 

Independence of Elderly 
Variable C (n=9) T (n=9) p-

value 

Age (years) 55.89 + 

4.57 

60.00 + 

6.16 

0.13a 

Weight (kg) 59.10 + 
8.97 

65.93 + 
11.70 

0.17a 

Height (cm) 151.33 + 
4,86 

155.62 
+ 6.80 

0.18a 

Systolic blood 

pressure 
(mmHg) 

139.30 + 

18.47 

134.44 

+ 11.30 

0.34a 

Diastolic blood 

pressure 
(mmHg) 

83.40 + 

9.49 

81.67 + 

12.25 

0.85a 

Body Fat (%) 37.70 + 
4.64 

35.63 + 
7.78 

0.48b 

BMI (kg/m2) 26.09 + 

3.13 

27.16 + 

4.15 

0.63b 

HbA1c 9.40 + 
1.88 

8.07+ 
0.92 

0.06a 

Diabetes 
History 

8.40 + 
1.35 

5.78 + 
4.29 

0.69a 

Recall 24 hours:     
Energy 
(Cal/day) 

1083.58 
+ 102.96 

706.89 
+ 

153.28 

0.00 *a 

Carbohydrate 152.96 + 
43.62 

101.76 
+ 21.38 

0.08a 

Fiber 8.54 + 
1.07 

3.86 + 
1.28 

0.10b 

*) Statistical test paired sample t test, significant p 

<0.05 
a different in control group; b different in treatment 

group 

 

The findings of the interviews 

revealed that none of the patients had ever 

received nutrition education, particularly 

about eating habits. Furthermore, all 

responders only engaged in light to 

moderate activity. In body composition 

result, we found that both groups had high 

body fat, which was above 30% with the 

highest body fat percentage in group C. In 

addition, based on BMI calculations, the 

results showed that the treatment group 

had an average BMI that was higher than 

the control group, which was 27.16 + 4.15 

and 26.09 + 3.13, respectively. 

On blood examination related to 

glycemic control, it was found that both 

the control and treatment groups had 

glycemic control that had not reached the 

PERKENI recommended glycemic target 

of <7%. The interview results also revealed 

that the control and treatment groups' 

means+SD indicated that they had been 

dealing with diabetes for 5 to 10 years, 

with the longest duration of diabetes in the 

control group (8.40 + 1.35).  

Furthermore, the eating history 

study using 24-hour food recall found that 

the average energy intake up to group C 

was higher than the control group (1083.58 

+ 102.96). The outcomes of statistical 

analyses revealed a sizable variation in the 

amount of energy consumed between two 

groups.  The treatment group's average 

carbohydrate intake was lower than that of 

the control group (101.76 + 21.38). In 

addition, fiber intake in both groups was 

still far from Perkeni's recommendation of 

25-30 g per day, Although the treatment 

group's fiber intake was lower than that of 

the control group, respectively 3.86 + 1.28, 

and 8.54 + 1.07. After 3 months of the 

intervention period, it was found that 

several variables measured before the 

intervention period changed. The 

difference in the results before and after 

the intervention is presented in Table 2. 

Based on the table below some of 

the variables monitored in both groups 

during the intervention tended to decrease. 

We observed reductions in body fat, 

systolic and diastolic blood pressure, 

carbohydrate intake, and fiber intake in 

group C. A rise in BMI was seen in this 

group, though. While in group T there was 
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a decrease in BMI, body fat, systolic and 

diastolic blood pressure and carbohydrate 

intake. Interestingly, we noted an increase 

in fiber intake in this group. 

 

Table 2. The Mean △ Some Variable Both 

of Group After Intervention 

Periods 
Variable Group 

C T 

△ BMI 0,27 -0,04* 

△ BF -0,48 -0,93 

△ SBP -16,33* -10,67 

△ DBP -5,11 -1,67 

△ Energy 14,77 74,01 

△ CH -49,59* -16,32 

△ Fiber -0,27 2,04 

*) Statistical test paired sample t test, significant p 

<0.05. △ result post-pre. -) mean decrease.

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The mean △ systolic blood 

pressure of both groups after 

intervention. 

 

On the last day of the intervention, 

we recorded specific changes in the 

variables we measured, some of which are 

presented in the figure below. Systolic 

blood pressure decreased in both group C 

and group T (Figure 1). The mean systolic 

blood pressure in C group significantly 

decreased became 125.11+11.36 with an 

average systolic blood pressure of 

77.56+6.89. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. The mean △ carbohydrate intake 

of both groups after intervention 

 

In addition, we found a downward 

trend in carbohydrate intake in both groups 

(Figure 2). Especially in group C, there 

was a significant decrease in carbohydrate 

intake compared to before the intervention. 

The amount of decrease in carbohydrate 

intake in group C was 49.59 g, while in 

group T it was only 16.32 g. These results 

are based on the average 24-hour recall 

results during the ongoing therapy period. 

The results of the recall are carried out on 

two working days and one day off for three  

months. 

 
 

Figure 3. The mean △ fiber intake of both 

groups after intervention. 

 

Besides that, in fiber intake we found 

differences between the two groups. In 

Figure 3, it can be seen that group C's fiber 

intake decreased slightly after the 

intervention period. However, this was 

inversely proportional to fiber intake in the 

T group. A trend of increasing fiber intake 

was seen in group T where there was an 
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increase of at least 2 g after three months. 

Between the two groups, there was no 

statistically significant difference in the 

amount of fiber consumed (p>0,05). 

In this study, we also observed 

changes in BMI in both groups. During the 

3-month intervention period, we noted that 

group C experienced no significant 

reduction in BMI. Meanwhile, a significant 

decrease in BMI occurred in group T 

(Figure 4). The decrease in BMI in group T 

was supported by the trend of decreasing 

carbohydrates and increasing fiber intake. 

This was also accompanied by an increase 

in total energy intake in group T. The 

results of fiber consumption in the 

intervention group are directly linked to 

this condition. The intervention group's 

BMI improved as intake was increased for 

three months. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. The mean △ BMI of both groups 

after intervention. 

 

DISCUSSION 

 

We explored whether patients with 

diabetes mellitus could use the T plate 

model.. All of the participants in our study 

were diabetes mellitus type-2 with 

hypertension grade 1. Considering this 

condition, nutritional statue rises, 

becoming obese according to the 2014 

Minister of Health Regulation Number 41 

cutoff threshold. Similar conditions were 

also found in diabetic patients in Lajur, 

India, where nearly 30% of diabetics also 

had hypertension (Bansode and Prasad, 

2022). Argano et al. (2022) also found 

similar condition that hypertension was the 

first comorbid disease in elderly diabetes 

mellitus patients who were treated in the 

internal medicine ward (57.1%). 

Patients with diabetes mellitus who 

are elderly are more likely to develop 

hypertension. Inversely, it is generally 

observed that insulin resistance puts 

hypertensive patients at the risk of 

developing diabetes mellitus (Mancusi et 

al., 2020). Insulin resistance and obesity go 

together to the combined occurrence of 

diabetes mellitus and hypertension. 

Additionally, both of them have the same 

risk factors, including obesity, 

dyslipidemia, atherosclerosis, vascular 

inflammation, and remodeling of the 

arteries (Petrie, Guzik and Touyz, 2018). 

Insulin resistance and chronic 

hyperglycemia both contribute 

significantly to the development of 

vascular problems. This is made more 

severe by the lack of measures to reduce 

diabetes mellitus risk factors that can be 

modified, such as obesity, sedentary 

lifestyle, and unhealthy diets which can 

increase the risk of intestinal dysbiosis, 

inflammatory reactions, and ROS that lead 

to macro-microvascular complications 

(Galicia-Garcia et al., 2020).  

Furthermore, we found that they 

had lived with type-2 diabetes for <10 

years and had low glycemic control. This 

is consistent with several research from 

various nations, including Qatar, China, 

and Turkey, which likewise revealed the 

cut points for adult men and women's body 

fat percentages aged >= 40 years ranging 

between 25-35% and 35-45% (Li et al., 

2017; Bahat et al., 2020; Bawadi et al., 

2020). Obesity risk may be increased by an 

excessive buildup of body fat (ABG), as 

measured by the percentage of body fat 

above the cutoff limit (Macek et al., 2020). 
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Bae et al. also published the results of the 

other trial, which involved diabetic 

individuals in the US with BMI > 25 

kg/m2 and HbA1c values > = 7% (Bae et 

al., 2016).  Increased plasma free fatty acid 

(FFA) levels in obese individuals are 

known to result in peripheral (muscle) 

insulin resistance. (Sobczak, Blindauer and 

Stewart, 2019; Henderson, 2021). By 

secreting unesterified fatty acids, adipose 

tissue participates in the metabolism and 

production of hormones, glycerol, and 

other molecules like leptin, cytokines, 

adiponectin, and proinflammatory agents 

(NEFAs). Unesterified fatty acids 

(NEFAs), which are released more often 

from adipose tissue in obese patients, have 

an impact on the pancreatic ß cells' ability 

to secrete insulin (Algoblan, Alalfi and 

Khan, 2014; Chobot et al., 2018).  

According to a 24-hour food recall, 

we documented that they had a low intake 

of energy, carbohydrates, and fiber. This 

means that it has not been able to meet the 

daily fiber needs according to Indonesian 

Endocrinology Association (PERKENI) 

recommendations (Soelistijo, 2019. This is 

in line with the results of RISKESDAS 

2018, that Indonesian adults' average 

intake of vegetables and fruit is still < 5 

servings a day or the equivalent of 8-10 g 

of fiber only. Recent research conducted 

by Susilowati, Rachmat and Larasati 

(2020) in Central Bogor Regency also 

shows a similar situation where type 2 

diabetes with controlled glycemic levels 

can only consume 152.9 g and 131.69 g of 

vegetables and fruit per day. 

Meanwhile, people with diabetes 

mellitus with uncontrolled glycemic levels 

were only able to consume vegetables and 

fruit of 116.2 g and 102.40 g, respectively. 

WHO (2020) recommends at least adults 

can consume 250 grams of vegetables and 

150 grams of fruit per day 

(Kalmpourtzidou, Eilander and Talsma, 

2020). A recent meta-analysis study found 

that people with diabetes mellitus whose 

daily fiber intake is increased by 10–40 g 

has better glycemic control (Silva et al., 

2013; Mao et al., 2021) 

Our study recorded that some of the 

variables monitored in both groups during 

the intervention tended to decrease. When 

the intervention time is over, we noted a 

similar pattern of decreases in body fat, 

blood pressure, and energy intake 

variables. In addition, we also noted a 

trend of increasing energy intake. Then 

there are also differences in changes that 

are contrary to the two groups, which 

include BMI and fiber intake. First, 

focusing on dietary food record, we 

analyze that carbohydrate intake in 

diabetes patients only reaches 25-30% of 

Perkeni's recommended carbohydrate 

intake of the total daily energy 

requirement. When in fact, people with 

diabetes mellitus can consume 

carbohydrates 45-65% of the total daily 

energy needs with a note still considering 

the type of carbohydrates.  

According to our data, there is a 

positive association between a patient's 

systolic blood pressure and the amount of 

carbohydrates and fiber they consume. 

Numerous studies on the impact of 

restricting carbohydrate intake on blood 

pressure have not produced encouraging 

results, according to a meta-analysis study. 

(Choi et al., 2022). Li et al. (2021) found 

that intake of high-quality carbohydrates or 

those containing high fiber and substitution 

of plant products possibly prevent the 

emergence of new instances of 

hypertension by consuming low-quality 

carbs. According to Abbanezhad et al. 

(2020), a diet heavy in monounsaturated 

fatty acids was superior to one high in 

carbs for decreasing SBP and DBP.  

Increased fiber consumption has been 

linked to lower systolic and diastolic blood 

pressure, according to prospective studies 

by 4.3 mmHg and 3.1 mmHg in adults 

with hypertension, respectively (Reynolds 

et al., 2022). By comparing several 

scientific studies that have been conducted 

regarding carbohydrate intake, fiber intake 

and blood pressure, we can conclude that 
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the intake of fiber-rich foods can affect 

blood pressure. 

The second part of the study that 

we found was the change in BMI. Some 

people with diabetes mellitus who applied 

fruit consumption before using the T 

model plate experienced a decreased BMI. 

Meanwhile, people with diabetes mellitus 

who only applied for the T model plate 

experienced an increase in BMI. Changes 

in carbohydrate and fiber intake in patients 

with diabetes mellitus encourage this 

opposite condition. A decrease in BMI is 

followed by a decrease in carbohydrate 

intake and an increase in fiber for people 

with diabetes mellitus. Burger et al. (2012) 

reported that increasing fiber intake among 

diabetes patients can decrease the 

mortality. An experimental study with an 

RCT design conducted by (Miketinas et al. 

(2019) showed that changes in fiber intake 

in adults after energy reduction therapy are 

strong predictors of weight loss programs. 

The physical and chemical 

properties of fiber can provide a satiety 

effect because the satiety effect, especially 

soluble fiber, can delay gastric emptying 

and prolong transit time in the intestine so 

that it impacts the release of the satiety 

hormone (Hervik and Svihus, 2019; 

Giuntini, Sardá and de Menezes, 2022). In 

addition, the consumption of fiber in 

foodstuffs can affect intestinal motility by 

increasing the volume and weight of feces 

so that the consistency and frequency of 

stools also increase (Rebello, Greenway 

and Dhurandhar, 2014; Müller, Canfora 

and Blaak, 2018). When -glucan, lupine 

kernel fiber, rye bran, whole rye, or high 

fiber mixed meals are employed, a number 

of studies have demonstrated a decrease in 

intake and body weight, according to Clark 

and Slavin ( 2013). This is consistent with 

our discovery that obese people may 

experience weight loss after increasing 

their fiber intake by 2 grams per day for 

three months. 

 Applying a T-plate diet and 

consuming fruit before meals can 

contribute to efforts to increase fiber intake 

for diabetics. Increasing fiber intake 

through daily intake of vegetables and fruit 

not only improves the glucose response of 

people with diabetes mellitus but can 

prevent the development of impaired 

glucose tolerance in adult (McRae, 2018; 

Kimura et al., 2021). Modification of fruit 

consumption before using the T-style plate 

and the application of the T-plate diet 

without modification appeared to be 

successful but not significant. This may 

occur as a result of the adaptation process 

of the body's metabolic system in type-2 

diabetes mellitus patients where previously 

fiber consumption was very low. 

 The benefits of our research include 

the opportunity to experiment with the 

eating aids suggested for obese individuals 

in order to get closer to the fundamentals 

of eating in accordance with a typical 

diabetes diet. Also, we collected samples 

from a variety of locations in order to 

explain the food habits of diabetic patients 

in Malang. Our study's flaw is that women 

continue to dominate the sex proportion, 

but the sample size is still quite tiny. 

 

CONCLUSIONS  

 

The application of the eating model 

using the T-plate model alone can decrease 

blood pressure and reduce carbohydrate 

intake. Meanwhile, dietary modification by 

consuming fruit before using the T-plate 

model can increase fiber intake and reduce 

BMI. Future research can refer to special 

eating aids intended for diabetic patients. 

Meal aids that help diabetic patients apply 

the principles of the diabetes mellitus diet 

in a simple and easy way. Besides that, 

further research can also be carried out 

which raises the effect of various foods 

that contain fiber that can be eaten before 

main meals to increase fiber intake in a 

day. 
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