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ABSTRACT 

 

Background: Diabetes Mellitus (DM) is a global health problem with an increasing proportion in Indonesia. This study will 

analyze the relationship between average fruit and vegetable consumption and the proportion of Type 1, Type 2, and 

Gestational Diabetes Mellitus (GDM) in Indonesia based on data from the 2023 Indonesian Health Survey (IHS). This study 

aims to determine the relationship between the proportion of less consumed vegetables and fruits and the Proportion of types 

of Diabetes Mellitus (Type 1, Type 2, and GDM). 
Method: This study uses a correlation design with secondary data aggregate from IHS2023 which covers all provinces in 

Indonesia. The independent variable is the proportion of people who consume fruits and vegetables, while the dependent 

variable is the proportion of each type of DM. 

Result: The results showed that the proportion of undereating vegetables and fruits in Indonesia is very high (96.1%), highest 

in the Sumatra Region (97.1%) and lowest in the Papua Region (93.4%). Type 2 diabetes in Indonesia is dominated by type 2 

(46.7%) followed by type I (21,6%), GDM (2,8%), and the rest are unknown DM types. The results of the analysis showed that 

there was a relationship between the proportion of eating less vegetables and fruits and the proportion of Type II Diabetes 

Mellitus (p-value 0.003, r=0.475), but it is not significantly related to Type I DM and GDM. 

Conclusion: There is a significant relationship between the proportion of eating less vegetables and fruits and the proportion 

of Type II Diabetes Mellitus. The higher the proportion of eating less vegetables and fruits, the higher the proportion of type 

II DM.   
 

Keywords: Consumption of vegetables and fruits; Type 1 diabetes mellitus; Type 2 diabetes mellitus; Gestational diabetes 

mellitus; 2023 Indonesian Health Survey (IHS) 

 

INTRODUCTION  

 
Diabetes Mellitus belongs to a group of 

metabolic disorders with hyperglycemia 

characteristics that occur due to insulin 

abnormalities caused by work disorders and/or 

insulin secretion. Diabetes mellitus is a health 

problem that is considered important because it 

is a non-communicable disease that is the target 

of management by world leaders. The number 

of DM cases is increasing in the next few years 

(Milita et al., 2021). 

A person is said to have diabetes if on the 

blood test of the fine blood vessels (capillaries) 

blood glucose is more than 120 mg/dL in a 

fasting state / or more than 200 mg/dL for 2 

hours after eating. If blood is taken from the 

veins, the fasting glucose level is more than 140 

mg/dL and/or 200mg/dL for 2 hours after 

eating. Blood glucose that is less than 120 or 

140 mg/dL in the fasting state but between 140–
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200 mg/dL 2 hours after eating is referred to as 

Impaired Glucose Tolerance (TGT) which does 

not require treatment but still requires periodic 

monitoring (Yosmar et al., 2018). 

WHO predicts an increase in the number 

of people with Diabetes Mellitus, which is one 

of the global health threats. In addition, there 

were 415 million people with Diabetes Mellitus 

in the world in 2015, and in 2040 it is estimated 

to increase to 642 million people. WHO data 

estimates that the number of people with type 2 

Diabetes Mellitus in Indonesia will increase 

significantly to 21.3 million people in 2030 

(Sari et al., 2019). The predicted countries with 

the highest number of DM sufferers in the 

world by 2030 are India (79.4 million), China 

(42.3 million), the United States (30.3 million), 

Indonesia (21.3 million), Pakistan (13.9 

million), Brazil (11.3 million), Bangladesh 

(11.1 million), Japan (8.9 million), the 

Philippines (7.8 million), and Egypt (6.7 

million) (Hardianto, 2021). 

The report shows that the Indonesian 

population experiences diabetes mellitus in the 

2023 Indonesian Health Survey (IHS) as much 

as 1.7%. The proportion of diabetes mellitus 

increased by 0.2% within 5 years. Also based 

on the Indonesian Health Survey (IHS) 2023, 

type 1 diabetes mellitus is 16.1%, type 2 

diabetes mellitus is 50.2%, and gestational 

diabetes mellitus is 2.6%. This study aims to 

determine the relationship between the 

proportion of undereating vegetables and fruits 

and the Proportion of types of Diabetes Mellitus 

(Type 1, Type 2, and GDM). The results of this 

study are expected to provide a deeper insight 

into the relationship between the proportion of 

undereating vegetables and fruits and the 

Proportion of types of Diabetes Mellitus (Type 

1, Type 2, and GDM) in Indonesia, as well as 

provide a basis for more appropriate 

interventions in dealing with nutritional 

problems in Indonesia. 

 

 

 

METHODS 
The research uses secondary data 

obtained from the 2023 Indonesian Health 

Survey (IHS) report with a correlation research 

design. IHS2023 will be held in the period from 

January to December 2023, covering all 

provinces in Indonesia. The population in this 

study is the entire population >5 years old who 

have type 1 diabetes mellitus, type 2 diabetes 

mellitus, and gestational diabetes mellitus in 34 

provinces of Indonesia, which are grouped into 

seven regions, namely Sumatra, Java-Bali, 

NTB-NTT, Kalimantan, Sulawesi, Maluku, and 

Papua. The sample of this study consists of the 

total population in all provinces covered by the 

IHS2023. 

The independent variable used is the 

proportion of eating less vegetables and fruits 

measured based on the questions in IHS2023. 

Proportion of Less consumption of eating 

vegetables and fruits if less than 5 servings per 

day in a week (Kemenkes, 2023). The 

dependent variables analyzed include the 

proportion of type 1 diabetes mellitus, type 2 

diabetes mellitus, and gestational diabetes 

mellitus in Indonesia as measured using blood 

sugar during (GDS), fasting blood sugar 

(GDP), prandial 2-hour blood sugar check 

(GD2PP), hBa1c test, oral glucose tolerance 

test (TTGO) in the form of a screening test. 

According to Widodo (2014), from the 

anamnesis, it is often obtained that typical 

diabetic complaints in the form of polyuria, 

polydipsia, polyphagia, and weight loss are not 

clear to the cause. Other complaints that are 

often conveyed are weakness, tingling, itching, 

blurred eyes, erectile dysfunction, and vulvae 

pruritus (Lestari et al., 2021). The diagnosis is 

established by checking blood sugar levels as 

follows: Fasting blood sugar > 126 mg/dl, 

Blood sugar 2 hours > 200 mg/dl, and Random 

blood sugar > 200 mg/dl.  

This research received ethical approval 

from the Health Research Ethics Commission 

in 2023, by the procedures applicable to 

IHS2023. The Indonesian Health Survey (IHS) 
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has obtained an ethics clearance letter from the 

National Health Research and Development 

Ethics Commission (KEPPKN) with the 

number HK.01.07/MENKES/156/2023. By 

using secondary data, this study maintains the 

confidentiality and security of data obtained 

from respondents. 

 

RESULTS AND DISCUSSION 

 

Table 1. Proportion of Eating Less Vegetables 

and Fruits Region Indonesia 

Region Minimum Maximum 𝑋   ±  SD 

Sumatera 93.7 98.9 97.1  ± 1.5 

Jawa and Bali 95.3 98.8 96.7 ±  1.5 

Nusa 

Tenggara 
94.2 97.6 96.3 ± 1.8 

Kalimantan 92.9 98.6 96.5 ± 2.3 

Sulawesi 94.6 98.2 96.3 ± 1.3 

Maluku 94.7 94.9 94.8 ± 0.1 

Papua 88.2 98.0 93.4 ± 3.5 

Indonesia 88.2 98.9 96.1± 2.2 

 

Table 1 shows that the proportion of 

undereating vegetables and fruits in Indonesia 

is very high (96.1%), highest in the Sumatra 

Region (97.1%) and lowest in the Papua Region 

(93.4%).  

Less consumption of fruit and vegetables 

are eating behaviors That can be detrimental to 

health. If somebody experiences less 

consumption of fruits and vegetables, then, the 

person will experience nutritional deficiencies 

such as vitamins, minerals, fiber, and other 

nutrients. Fruits and fresh vegetables also 

contain active enzymes that can accelerate 

chemical reactions in the body. Factors that 

affect the lack of consumption of vegetables 

and fruits include age, gender, and economic 

level of parents, knowledge, self-efficacy, and 

availability of vegetables and fruits (Amelia & 

Fayasari, 2020). As in Nusa Tenggara, the 

factor that makes people consume a lot of fruits 

and vegetables is environmental factors, people 

can take advantage of traditional knowledge of 

farming and utilize the surrounding natural 

resources, producing superior products that are 

affordable in traditional markets.

 

Table 2. The proportion of Type Diabetes Mellitus by Indonesia Region in 2023 

Region 
Type 1 DM Type 2 DM Gestasional DM 

Min Max 𝑋 ± SD Min Max 𝑋 ±SD Min Max 𝑋 ±SD 

Sumatera 12.0 27.2 21.4 ±5.2 44.3 63.4 53.3 ±6.3 0.0 11.3 2.3±3.4 

Jawa and Bali 11.2 18.1 14.8 ±2.2 47.4 51.9 49.9 ±1.8 2.0 5.6 3.4 ±1.5 

Nusa Tenggara 11.8 27.7 19.5 ±7.9 45.9 57.2 51.7 ±5.6 0.0 3.7 2.0 ±1.8 

Kalimantan 15.2 24.5 21.06 ±4.2 49.4 65.1 54.7 ±6.3 0.3 4.5 1.6 ±1.7 

Sulawesi 21.4 35.3 27.9±5.2 23.9 46.1 39.6±8.01 0.5 7.5 3.2±2.7 

Maluku 20.9 27.0 23.9±4.3 26.1 44.7 35.4±13.1 2.0 16.7 9.3±10.3 

Papua 18.4 35.3 23.3±6.3 25.3 45.3 34.3±8.1 0.0 3.4 1.9±1.5 

Indonesia 11.2 35.3 21.6 ±  6.1 23.9 65.1 46.7 ±10.1 0.0 16.7 2.8 ±3.2 

Table 2 shows that the proportion of type 1 

diabetes mellitus occurs in the Papua region 

(35.3%) and the proportion of type 1 diabetes 

mellitus is lowest in the Java and Bali regions 

(11.2%). The highest proportion of type 2 

diabetes mellitus occurs in region areas 

Kalimantan (65.1%) and the lowest proportion 

of type 2 diabetes mellitus occurred in the 

Sulawesi region (23.9%). Meanwhile, the 

highest proportion of gestational diabetes 

mellitus occurs in the Maluku region (16.7%) 

and the lowest proportion of gestational 

diabetes mellitus occurs in the Sumatra, Nusa 

Tenggara, and Papua regions (0%). National 
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figures show that the proportion of type 1 

diabetes mellitus is 21.5%, the proportion of 

type 2 diabetes mellitus is 46.8%, and the 

proportion of gestational diabetes mellitus is 

2.8%. Type 2 diabetes in Indonesia is 

dominated by type 2 (46.7%) followed by type 

I (21,6%), GDM (2,8%), and the rest are 

unknown DM types. 

Table 3. The Relationship between the 

Proportion of Vegetable and Fruit 

Consumption with the Proportion of 

Diabetes Mellitus in Indonesia in 2023 
The Proportion 

of Less 

Consumed 

Vegetables and 

Fruits in 

Indonesia 

Proportion 

of type 1 

DM 

Proportion 

of type 2 

DM 

Proportion 

of 

Gestational 

DM 

Beta 

Correlation 

coefficient (r) 

p-value 

-0.111 

-0.041 

0.806 

2.123 

0.475 

0.003 

-0.084 

-0.058 

0.731 

Table 3 shows that the proportion of 

vegetable and fruit consumption was not related 

to the proportion of type 1 diabetes mellitus (p-

value 0.806) and gestational diabetes mellitus 

(p-value 0,731), however, less consumption of 

vegetables and fruits is significantly related to 

the proportion of type 2 Diabetes Mellitus (p-

value 0.003). Based on the value of the 

correlation coefficient, it shows a tendency that 

the higher the proportion of less consumption 

of vegetables and fruits, the higher the 

proportion of Type 2 Diabetes Mellitus. 

1. The Proportion of Less Consumed 

Vegetables and Fruits with Type 1 

Diabetes Mellitus Prevalence 

Type 1 diabetes is a systemic disorder due 

to impaired glucose metabolism characterized 

by chronic hyperglycemia. This condition is 

caused by damage to cells β pancreas by both 

autoimmune and idiopathic processes so that 

insulin production is reduced and even stopped 

(Ispriantari, & Priasmoro, 2017). Type 1 

Diabetes Mellitus (DM) formerly known as 

Insulin Dependent Diabetes Mellitus (IDDM), 

occurs due to damage to pancreatic beta cells 

(autoimmune reactions). Pancreatic beta cells 

are the only cells in the body that produce 

insulin that functions to regulate glucose levels 

in the body. When pancreatic beta cell damage 

has reached 80-90%, DM symptoms begin to 

appear (Marzel, 2021).  

The highest proportion of type 1 diabetes 

mellitus occurs in the Papua region (35.3%), 

which shows that as a large and geographically 

isolated area, it often faces challenges in the 

distribution of medicines and medical services 

needed for diabetes management, including 

insulin which is essential for the treatment of 

type 1 diabetes mellitus. The consumption of 

vegetables and fruits is not related to the 

proportion of type 1 diabetes mellitus. The 

value of the correlation coefficient (r) = 0.148 

was obtained, which means that it has a very 

low relationship and a positive value. The more 

vegetables and fruits you consume, the less 

likely it is to cause type 1 diabetes mellitus. 

This study shows that diets such as 

vegetable and fruit consumption patterns are 

not factors that cause type 1 diabetes 

mellitus. Factors that affect type 1 diabetes 

mellitus are heredity and insulin resistance. 

In type 1 diabetes, the beta cells of the 

pancreas are destroyed by autoimmune 

processes, so that insulin cannot be 

produced. Fasting hyperglycemia occurs 

because the production of glucose cannot be 

measured by the liver. Although glucose in 

food remains in the blood and causes 

postprandial hyperglycemia (after eating), 

glucose cannot be stored in the liver. If the 

concentration of glucose in the blood is high 

enough, the kidneys will not be able to 

reabsorb all the glucose that has been filtered. 

Therefore, the kidneys cannot absorb all the 

filtered glucose. As a result, it appears in the 

urine (diabetes). When excess glucose is 

excreted in the urine, this waste will be 

accompanied by excess excreta and 

electrolytes. This condition is called 

diuresisosmotic. Excessive fluid loss can 

lead to increased urination (polyuria) and 

thirst (polydipsia) (Hardianto, 2021). 
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2. The Proportion of Less Consumed 

Vegetables and Fruits with the 

Proportion of Type 2 Diabetes 

Mellitus 

Type 2 diabetes mellitus is a hyperglycemia 

caused by impaired insulin sensitivity which 

results in insulin resistance in the body's cells 

unable to respond to insulin or due to impaired 

insulin secretion (Sihombing, 2022). Type 2 

diabetes mellitus is a chronic disease caused by 

a condition in which the body cannot actively 

use the insulin produced by the pancreas. 

Generally, diabetes mellitus is characterized by 

hyperglycemia or an uncontrolled increase in 

blood sugar. Over time, diabetes mellitus can 

cause serious damage to the body's systems, 

such as damage to the peripheral nervous 

system that occurs due to disturbances in the 

micro blood vessels that flow blood to the nerve 

tissue. Type 2 diabetes mellitus is the most 

common type in the community, which is 

around 80% of 90% of all cases of diabetes 

mellitus (Syaharani et al., 2024). Decreased 

insulin secretion by pancreatic beta cells and or 

disruption of insulin function occurs in 3 ways, 

namely damage to pancreatic cells due to 

external influences (viruses, chemicals, etc.), 

decreased glucose receptors in the pancreatic 

gland, or damage to insulin receptors in 

peripheral tissues (Anisa & Indarjo, 2021). 

The most common type of DM in Indonesia 

is type 2 (46.8%). The proportion of diabetes 

mellitus 2 is highest in the Kalimantan region 

(65.1%), this is due to several factors. One of 

the causes is an unhealthy lifestyle, such as a 

lack of physical activity and unbalanced food 

consumption. Genetic factors also play an 

important role in increasing the risk of type 2 

diabetes mellitus. The consumption of 

vegetables and fruits is related to the proportion 

of type 2 diabetes mellitus. The value of the 

correlation coefficient (r) = 0.475 is obtained, 

which means that it has relationships that are 

low and of positive value.  

This study shows that the relationship 

between the proportion less consuming fruits 

and vegetables can increase the proportion of 

type 2 diabetes mellitus. Meanwhile, in other 

studies, consuming a lot of vegetables and fruits 

will lower blood sugar levels, as shown by 

Sulistyorini et al., (2023), namely, the high 

intake of green or dark yellow leafy vegetables 

is related to a decrease in blood glucose levels, 

but the more mature the fruit that contains 

carbohydrates, the higher the glucose content 

and fructose, it is necessary to limit the amount 

of consumption of overripe fruit. 

The risk factors for the occurrence of type 

2 diabetes mellitus according to the American 

Diabetes Association (ADA) are divided into 

two, namely irreversible risk factors and 

modifiable risk factors. Factors that cannot be 

changed include age >45 years, ethnicity, 

family history of DM, birth history with a 

baby's birth weight >4000 grams, a birth history 

of <2500 grams (low), and a history of 

gestational DM. The risk factors that can be 

changed are hypertension, dyslipidemia, lack of 

physical activity, obesity (BMI > 25 kg/m2, 

abdominal circumference >80 cm for women 

and > 90 cm for men), and unhealthy eating 

patterns (Lasmawati et al., 2023) 

The less fiber intake such as fruits and 

vegetables, the more likely it is to consume 

other foods such as foods high in sugar, high in 

carbohydrates, high in fat, and salt. The wrong 

diet is one of the causes of type 2 diabetes 

mellitus, this is in line with research presented 

by (Nur et al., 2016) (Silalahi, 2019) (Kuwanti 

et al., 2023). 

3. The Proportion of Less Consumed 

Vegetables and Fruits with Proportion 

of Gestational Diabetes Mellitus 

Gestational Diabetes Mellitus (GDM) is a 

collection of symptoms that arise in a pregnant 

woman caused by an increase in blood glucose 

levels due to a progressive decrease in insulin 

secretion. This DM is enforced based on blood 

glucose level checks where the recommended 

blood glucose is an enzymatic glucose 

examination with venous plasma blood 

material (Fitriani, 2017) . 
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The highest proportion of gestational 

diabetes mellitus occurs in the Maluku region 

region (16.7%), Maluku has limited access to 

health services, so its population has difficulty 

getting services adequate health, including the 

prevention and management of gestational 

diabetes mellitus. Risk factors for GDM consist 

of a family history of DM, certain ethnicities 

such as African, American, Pacific Islander, 

previously diagnosed with GDM, a history of 

macrosomia (≥ 4000gram baby), the age of the 

pregnant woman > 35 years, the presence of 

obesity, a history of 29 IUFDs, a history of 

giving birth to babies with congenital 

abnormalities, the presence of glucosuria at the 

first prenatal visit and diabetes-related medical 

conditions (Hutapea et al., 2024).  Socio-

economic factors also play an important role in 

increasing the risk of gestational diabetes 

mellitus in Maluku. Maluku has a high level of 

poverty, which can increase the risk of 

gestational diabetes mellitus due to a lack of 

access to healthy food and health services. The 

proportion less consumption of vegetables and 

fruits is not related to the proportion of 

gestational diabetes mellitus.  

This study shows that the consumption of 

vegetables and fruits is not related to gestational 

diabetes mellitus. Various risk factors have 

been identified as predictors of GDM, such as 

advanced maternal age, obesity, low physical 

activity, and a family history of diabetes. In 

addition, maternal factors with macrosomia and 

multiparity are significant factors in the 

occurrence of gestational diabetes mellitus. 

GDM is a public health problem because 

this disease has a direct impact on the health of 

the mother and fetus. Health problems in 

gestational diabetes mellitus can occur during 

the pregnancy and childbirth period (short-term 

impact) and after the baby is born (long-term 

impact). The short-term impact of GDM is an 

increased risk of pregnancy and childbirth 

complications. Pregnancy complications are 

mainly an increased risk of preeclampsia and 

eclampsia, while childbirth complications are 

related to large babies who are beyond 

gestational age (large for gestational age). 

Large babies tend to develop hyperinsulinemia 

so they are at risk of perinatal hypoglycemia. 

The long-term impact of GDM is obesity, 

increased risk of cardiovascular disease, and the 

onset of type 2 DM in both mothers and 

children (Wati et al., 2024). 

 

CONCLUSION  
 

The results showed that the proportion of 

undereating vegetables and fruits in Indonesia 

is very high. Type 2 diabetes in Indonesia is 

dominated by type 2. The results of the analysis 

showed There is a significant relationship 

between the proportion of eating less 

vegetables and fruits and the proportion of Type 

2 Diabetes Mellitus. The higher the proportion 

of eating less vegetables and fruits, the higher 

the proportion of type 2 DM. Nationally, the 

proportion of type 1 diabetes mellitus, type 2 

diabetes mellitus, and gestational diabetes 

mellitus is still high, which indicates the 

importance of consumption patterns, including 

the consumption of vegetables and fruits. 

Recommendations for future researcher 

is exploring factors that affect the high 

proportion of diabetes mellitus in Indonesia 

as factors of ancestry, age, consumption 

patterns, and lifestyle. 
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