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ABSTRACT 

 

Background: Diabetes mellitus (DM) is a condition characterized by high blood glucose levels, which increases 

the risk of macrovascular and microvascular complications, thereby reducing patients' quality of life. One 

complication of DM is neuropathy, which is characterized by reduced sensation in the feet and is often associated 

with foot ulcers. Approximately 50% of the diabetic population is at risk of developing diabetic foot ulcers. 

Objective: This study aimed to identify factors associated with the occurrence of diabetic foot ulcers in patients 

with type II diabetes mellitus. 

Methods: This study used a descriptive-analytic design with a cross-sectional approach. 

Results: The study found that diabetic foot ulcers in patients with type 2 DM were most prevalent in those over 

the age of 65 (25 individuals, 75.76%), female (19 individuals, 57.6%), with a normal Body Mass Index (BMI) 

(24 individuals, 72.73%), having suffered from type 2 DM for more than five years (26 individuals, 78.79%), high 

HbA1c levels (30 individuals, 90.91%), and regular foot care practices (22 individuals, 66.67%). 

Conclusion: The most dominant factors associated with diabetic foot ulcers are older age (> 65 years), duration 

of diabetes of more than five years, high random blood glucose levels, and elevated HbA1c levels. 
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INTRODUCTION 

An increase in blood sugar levels, or hyperglycemia, is one of the characteristics of diabetes 

mellitus (DM). Hyperglycemia occurs when blood glucose levels rise due to abnormalities in insulin 

secretion, insulin action, or both.1 Chronic hyperglycemia in diabetes is associated with the risk of long-

term damage and dysfunction or failure of several organs, including the eyes, kidneys, nerves, heart, 

and blood vessels.2  

DM can be accompanied by complications, both acute and chronic. Acute complications of DM 

can include Hyperglycemic and hypoglycaemic crises, while chronic complications of DM include 

macroangiopathy, microangiopathy, and neuropathy.3 One of the most common chronic complications 

is diabetic ulceration, which is caused by angiopathy, neuropathy, and infection.4 

Diabetic foot ulcers are a condition in which infection and tissue damage occur in the skin of the 

feet of people with diabetes mellitus due to nerve damage (neuropathy) and disruption of the peripheral 

arteries.5 This condition is triggered by hyperglycemia, which causes changes in the skin and muscles 

and affects the distribution of pressure on the soles of the feet, making ulcers more likely to occur. These 

ulcers tend to be difficult to heal due to reduced nerve function in the lower extremities. Diabetic foot 

ulcers often occur due to a combination of neuropathy (sensory, motor, autonomic), which is the most 

common risk factor, and ischemia. The loss of pain sensation directly damages the feet because 

peripheral nerve damage often develops slowly and is often asymptomatic.6,7 

The causes of diabetic foot ulcers in people with DM can be attributed to various factors, namely 

peripheral neuropathy, peripheral arterial disease, foot deformities, foot trauma, and impaired resistance 

to infection, which are thought to be the main contributing factors.8 There are also other factors that are 

thought to cause diabetic foot ulcers, namely 8,13,14, having had diabetes mellitus for more than 5 

years, poor blood sugar control, advanced age (over 60 years), obesity, irregular foot care, lack of 

physical activity, use of inappropriate footwear, lack of knowledge, previous history of ulcerative 

wounds, male gender, and ethnicity/race.9,10 

 

 

METHODS 

The research design used was a descriptive analytical design with a cross-sectional study 

approach, with the aim of identifying the factors that influence the incidence of diabetic ulcers in patients 

with diabetes mellitus. The sample in this study consisted of all patients diagnosed with diabetes mellitus 

with diabetic ulcers, selected using total sampling technique. Independent variables: risk factors. 
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Dependent variable: diabetic ulcers. Inclusion criteria: Diagnosed with diabetes mellitus with diabetic 

foot ulcers, complete medical records, willing to participate in the study. Exclusion criteria: Patients 

diagnosed with diabetes mellitus with diabetic foot ulcers but with a history of or currently suffering 

from neurological disease. Patients diagnosed with diabetes mellitus with diabetic foot ulcers but with 

a history of or currently suffering from heart disease or other vascular diseases. The study received 

approval from the Research Ethics Committee of the Faculty of Medicine, UMI, with number 

506/A.1/KEP-UMI/X/2023. Additionally, we also obtained permission from the institution where the 

study was conducted, in this case, RS Bahagia Makassar. 

 

RESULT 

 

In this study, 33 samples were obtained, with data collection conducted at the Medical Records 

Department of Bahagia Hospital and Clinic from October 2023 to December 2023. 

The following results were obtained from the research sample: 

Table 1. Distribution by age (age categories according to WHO and Ministry of Health) 

Age (Year) Amount (%) 

24-45 2 6,06 

46-65 6 18,18 

>65 25 75,76 

From the data we obtained, it is known that the highest number of DMT2 patients with diabetic 

foot ulcers were found in the > 65 age group, namely 25 people (75.76%), and the lowest number were 

found in the 24-45 age group, namely 2 people (6.06%). 

 

Table 2. Distribution by gender 

Gender Amount (%) 

Woman 19 57,6 

Man 14 42,4 

The distribution of DMT2 patients with diabetic foot ulcers based on gender showed that there were 

more female patients, namely 19 people (57.6%), compared to male patients, namely 14 people (42.4%).   
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Table 3. Distribution based on body mass index 

Body mass Index (BMI) Amount (%) 

Less (< 18,5) 1 3,03 

Normal (18,5 – 22,9) 24 72,73 

Overweight (> 23) 8 24,24 

 

According to body mass index (BMI), the distribution of DMT2 patients with diabetic foot ulcers 

was highest among those with normal BMI, namely 24 people (72.73%), followed by those with higher BMI, 

namely 8 people (24.24%), and those with lower BMI, namely 1 person (3.03%). 

 

Table 4. Distribution based on duration of diabetes mellitus 

Duration of DMT2 Amount (%) 

< 5 years 7 21,21 

> 5 years 26 78,79 

Based on the duration of DMT2, the results show that those who have suffered from DMT2 for less 

than 10 years are more numerous than those who have suffered from DMT2 for less than 5 years, namely 26 

people (78.79%) and 7 people (21.21%).  

 

Table 5. Distribution based on random blood glucose values 

Blood Glucose Values (mg/dL) Amount (%) 

< 200 12 36,36 

> 200 21 63,64 

Based on the random blood glucose (RBG) values in patients with DMT2 and diabetic foot ulcers, 

RBG values above 200 mg/dL were more common than RBG values below 200 mg/dL, with 21 patients 

(63.64%) and 12 patients (36.36%), respectively. 
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Table 6. Distribution based on HbA1c value 

HbA1C Amount (%) 

High ( > 6,5) 30 90,91 

Borderline (5,7 – 6,4) 2 6,06 

Normal (< 5,7) 1 3,03 

Based on HbA1c values in patients with DMT2 and diabetic foot ulcers, the highest increase in 

HbA1c values was found in 30 patients (90.91%), with 2 patients (6.06%) having borderline values and 1 

patient (3.03%) having normal values. 

 

Table 7. Distribution according to regularity of foot care 

Foot Care Amount % 

Performed 11 33,33 

No Performed 22 66,67 

Based on the history of regular foot care, it was found that the highest number of DMT2 patients 

with diabetic foot ulcers were those who did not perform foot care, namely 22 people (66.67%), compared 

to those who did perform foot care, namely 11 people (33.33%). 

 

Table  8. Distribution according to regularity of wearing appropriate footwear 

Wearing Approriate Footwear Amount % 

Regullar 17 51,52 

Irreguler 16 48,48 

 

Based on the regularity of wearing appropriate footwear, it was found that DMT2 patients with 

diabetic foot ulcers were slightly more prevalent among those who wore appropriate footwear regularly, 

namely 17 people (51.52%), compared to those who did not wear appropriate footwear regularly, namely 

16 people (48.48%). 
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DISCUSSION 

Our research aims to identify the factors that influence the occurrence of diabetic ulcers in patients 

with DMT2. Our research assesses several factors that are theoretically associated with an increased risk 

of diabetic foot ulcers.11 

In old age, it is known that bodily functions decline physiologically due to the ageing process. 

During this process, there is a decrease in insulin secretion or resistance, resulting in the body's inability 

to optimally control high blood glucose levels.12 If this condition persists without control, it will trigger 

hyperglycemia, which can cause neuropathy and oxidative stress, thereby increasing the risk of diabetic 

foot ulcers. The same findings were reported in a study conducted by Muhdar R.13  

Theoretically according to Rubeaan K (2015), it is asserted that women are thought to be at greater 

risk of developing diabetic foot ulcers because fat levels in women tend to be higher than in men.14 

It is this fat that triggers changes in the body's cellular response to insulin, leading to resistance or 

a reduction in the level/amount of insulin flowing into the blood, resulting in hyperglycemia.15 If left 

uncontrolled, this can cause neuropathy and oxidative stress before diabetic foot ulcers develop. The 

research conducted by Muhdar in 2018 yielded the same results, but Santanelli F and Najami U in 2015 

produced opposite results.13,16 

In theory, obesity is considered a risk factor that needs to be watched out for because it is suspected 

that being overweight leads to excessive calorie intake, which can cause beta cells in the pancreas to 

become unable to produce enough insulin to compensate for the excess calories.17 This ultimately leads 

to increased blood glucose levels, triggering neuropathy and oxidative stress, which can lead to diabetic 

foot ulcers.18 La Gau in 2019 had the highest BMI, which is classified as obese, with a risk of diabetic 

foot ulcers. This is not in line with the research we obtained, and it is possible that this occurred because 

there were other factors involved.18,19 

Based on theory that the longer a person suffers from DMT2, the longer they are exposed to 

hyperglycemia and the greater the risk of developing chronic hyperglycemia. This chronic 

hyperglycemia will cause hyperglycemia, a condition in which cells are flooded with glucose.20 Chronic 

hyperglycemia alters the biochemical homeostasis of these cells, which in turn has the potential to cause 

fundamental changes in the development of chronic diabetes mellitus complications. Rubeaan AK et al., 

Santanelli F and Najami U et al.  in 2015 obtained similar results. 14,13 

High blood sugar levels can occur due to the patient's lifestyle, such as an unbalanced diet or high 

sugar intake, not receiving treatment for diabetes, irregular medication, and lack of physical activity.15 

Increased blood sugar levels can also be influenced by the patient's age and stress conditions that may 
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be experienced by the patient due to their illness. Eltrikanawati, in 2021 Santanelli F, and Hajjeh et al. 

in 2015 also found the same results.19,14 

This HbA1c value is influenced by the blood sugar levels of DM patients, because an increase in 

HbA1c indicates that the blood sugar levels of DM patients are not well controlled. One of the causes is 

irregular treatment. Siti and Maidiana in 2020 found that the occurrence of diabetic foot ulcers is 

associated with high HbA1c levels. 21,22 

 Irregular foot care can cause minor wounds/trauma to develop into ulcerative wounds. Standard 

foot care (checking the condition of the feet, maintaining foot hygiene/moisture, and nail care) can 

reduce the risk of diabetic ulcers. Nestriani NW et al., in 2020 found similar results to our study.21 

 The proper use of footwear will help reduce pressure on the soles of the feet and prevent/protect 

the feet from trauma. This is important to do regularly, especially for people with diabetes who already 

have neuropathy, because reduced or lost sensitivity means they are unaware of small wounds that can 

spread and can be prevented or minimized by wearing footwear. Risman et al.  in 2020 found that the 

use of appropriate footwear is strongly associated with the occurrence of diabetic foot ulcers, but this 

does not align with our findings.18,21 

 

 

CONCLUSION 

Based on our research results, it can be concluded that the distribution of patients with diabetic 

foot ulcers was highest in those aged > 65 years, namely 25 people (75.76%). The majority were female, 

namely 19 people (57.6%), with a normal BMI, namely 24 people (72.73%), and had suffered from DM 

for more than 5 years, namely 26 people (78.79%), where high GDS levels (>200 mg/dL) were present 

in 21 individuals (63.64%) and high HbA1c levels were present in 30 individuals (90.91%). The 

distribution of DM patients with diabetic foot ulcers based on the regularity of foot care was most 

common among those who did not perform regular foot care, totaling 22 individuals (66.67%), and the 

use of appropriate footwear was either regular (51.52%) or irregular (48.48%). 
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