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Factors Associated Diabetic Neuropathy and Peripheral Artery Disease in
Patients Type 2 Diabetes Mellitus at Diabetic Center Clinic Ngoerah Hospital
Denpasar
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Made Siswadi Semadi?, Ida Bagus Aditya Nugraha?

Internal Medicine Specialist Program, Faculty of Medicine, Udayana University/
Ngoerah Hospital, Bali, Indonesia

“Division of Endocrinology and Metabolism, Department of Internal Medicine,
Faculty of Medicine, Udayana University/Ngoerah Hospital, Bali, Indonesia
3Departement of Neurology, Faculty of Medicine Udayana University/Ngoerah
Hospital, Denpasar, Bali, Indonesia

Abstract

Background and Objective: Diabetes Mellitus (DM) is one of the top 10 causes
of mortality worldwide. In 2021, the prevalence of DM reached 537 million people,
and this number is projected to increase to 783 million by 2045. The most common
chronic complication of DM is diabetic foot, which primarily manifests as diabetic
neuropathy (DN) and peripheral arterial disease (PAD). Various risk factors
contribute to the development of diabetic foot, including poor glycemic control,
obesity, smoking, and prolonged disease duration.

Material and Methods: This study was a cross-sectional design. A total sampling
of 200 patients which meet the inculison criteria with type 2 diabetes mellitus
(T2DM), aged 30-70 years old were recruited from the Diabetic Center Clinic at
Ngoerah Hospital between August and October 2024. Risk factors has analyzed
included gender, age, smoking habits, glycemic control, duration of DM,
hypertension, obesity, and dyslipidemia. DN was assessed using DNS-Ina and
DNE-Ina diagnostic tests, while PAD was evaluated using the ankle-brachial index
(ABI). Bivariate analysis was conducted using chi-square tests for categorical
variables and independent t-tests for continuous variables. Multivariate logistic
regression was applied to identify independent associations, using SPSS version
27.0. This study was approved by the Research Ethics Commission, approval
number 1041/UN14.2.2.VII.14/LT/2024

Results: Among 200 patients with T2DM, 117 (58.5%) were diagnosed with DN,
and 118 (59%) were diagnosed with PAD. Gender, DM duration, and obesity
showed significant associations with DN (p = 0.019, p = 0.013, and p = 0.013,
respectively). Similarly, these factors were significantly associated with PAD (p =
0.002, p = 0.037, and p = 0.042, respectively). Logistic regression analysis
confirmed that gender, DM duration, and obesity were independently associated
with DN (p = 0.034, p = 0.027, and p = 0.027, respectively). Additionally, gender
was significantly associated with PAD (p = 0.003).
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Conclusion: gender, DM duration, and obesity in type 2 DM patients are
significantly associated with the occurrence of DN. Gender is significantly
associated with the occurrence of PAD.

E-mail: pande_dwipayana@unud.ac.id
Tel: +62812-3657-130
Total Word Count: 326
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Introduction

Diabetes mellitus (DM) is one of the top 10 leading causes of death, with
more than 6.7 million people aged 20-79 years dying from DM-related
complications. The International Diabetes Federation (IDF) reported that the global
prevalence of DM reached 537 million people in 2021 and is projected to rise to
643 million by 2030 and 783 million (a 46% increase) by 2045. In Indonesia, the
prevalence of DM has increased to 19.5 million people, compared to 10.7 million
in 2019. Indonesia ranks fifth in the world for the highest number of DM cases,
previously ranking seventh'. The 2023 Indonesian Health Status (Status Kesehatan
Indonesia, SKI) reported an increase in diabetes prevalence based on physician
diagnosis, rising from 2% in 2018 to 2.2% in 2023 among individuals aged > 15
years. In Bali Province, the prevalence increased from 1.3% in 2018 to 1.7% in
2023 in the same age group?.

Diabetic foot is a complication of DM that affects the lower extremities,
characterized by microangiopathy (neuropathy) and macroangiopathy (peripheral
artery disease), leading to increased morbidity, mortality, and economic burden in
the future. The global prevalence of diabetic foot is estimated to be 40—60 million
cases’. In Indonesia, the prevalence of diabetic foot classified as Wagner stage 111
or higher at Wahidin Sudirohusodo Hospital, South Sulawesi, exceeds 68%, with
55% of cases requiring debridement and amputation*. At Buleleng General
Hospital, Bali, diabetic foot cases classified as Wagner stage I1I and IV accounted
for 40.7% and 32.2%, respectively, with 74.3% of cases undergoing amputation®.

Diabetic neuropathy (DN) is a microangiopathic complication of DM that
is not associated with other causes of neuropathy. Distal sensorimotor
polyneuropathy (DSPN) affects one-third of DM patients, with an incidence rate of
approximately 2% per year®. According to data from the International Diabetes
Federation (2021), the prevalence of diabetic neuropathy in Indonesia is
approximately 17.6%. Hospital records from Ngoerah Hospital indicate that 7.6%
of DM patients experience DN.

Peripheral artery disease (PAD) is one of the three clinical manifestations
of arteriosclerosis, significantly reducing quality of life and limiting physical

activity. The global prevalence of PAD exceeds 230 million cases. A study reported
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that patients with uncontrolled DM have a 10-fold increased risk of developing
PAD compared to non-DM patients’. Another study found that the prevalence of
PAD in Southeast Asia between 1990 and 2019 was approximately 4.2%, with an
incidence rate of 2.1% and a mortality rate of 52.9% per 100,000 people?®.
Additionally, a study conducted at the Diabetes Clinic of Ngoerah Hospital,
Denpasar, reported a PAD prevalence of 45.8% during the period of June—August
2016°.

These data indicate that type 2 DM and its complications remain
inadequately controlled, while the incidence of DM and its associated
complications continues to rise over time. This condition places a significant burden
on patients, families, and healthcare providers across various aspects of life.
Therefore, this study aims to investigate the characteristics and factors associated

with DN and PAD in type 2 DM patients at Ngoerah Hospital, Denpasar.

Research Methods

This study was designed as an analytical observational study employing a
cross-sectional approach to investigate the relationships between various risk
factors and the occurrence of diabetic neuropathy (DN) and peripheral artery
disease (PAD) in patients with type 2 diabetes mellitus (T2DM). The research was
conducted at the Diabetes Center Clinic of Ngoerah Hospital, Denpasar, Indonesia,
which serves as a referral center for diabetes management in the region.

The target population in this study comprised all patients diagnosed with type
2 diabetes mellitus (T2DM) who visited the Diabetes Center Clinic of Ngoerah
Hospital between August and October 2024. The study sample consisted of patients
who met the predetermined inclusion criteria, which included individuals aged 30
to 70 years, those who were cooperative, willing to participate, and who provided
signed informed consent. Meanwhile, patients who met the exclusion criteria were
not included in the study. The exclusion criteria encompassed patients presenting
with acute infections, pregnancy, a history of foot amputation or previous surgical
procedures, individuals with a history of alcohol consumption, stroke, malignancy,

HIV infection, or those who had undergone neurotoxic drug treatment. These
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criteria were applied to ensure the reliability of the study findings and to minimize
potential confounding factors.

In this study, the dependent variables consisted of diabetic neuropathy (DN)
and peripheral artery disease (PAD), which were assessed based on established
clinical criteria. The independent variables examined included age, gender,
smoking habits, duration of diabetes mellitus, glycemic control, hypertension,
dyslipidemia, and obesity, as these factors have been widely recognized as potential
contributors to the development of DN and PAD. Additionally, control variables
were considered to account for potential confounding factors, which included acute
infections, pregnancy, prior history of amputation or surgical interventions, alcohol
consumption, stroke, malignancy, HIV infection, and neurotoxic drug treatments.

Data collection was conducted through a combination of questionnaires and
secondary data extraction from electronic medical records (SIMARS system) at
Ngoerah Hospital, Denpasar. The collected data encompassed sociodemographic
variables, including age, gender, and smoking habits, as well as clinical parameters
such as glycemic control (measured by DM duration) and the presence of comorbid
conditions (including hypertension and dyslipidemia). Additional laboratory data,
such as HbAlc levels and lipid profiles, were retrieved from medical records within
the last three months, ensuring the accuracy of metabolic status assessment.
Anthropometric measurements, including height and weight, were performed using
standardized equipment such as a Seca scale and Microtoise, which were available
at the Diabetes Center Clinic.

Diabetic neuropathy (DN) was evaluated using the DNE-Ina questionnaire,
along with a thorough neurological examination conducted at the Diabetes Center
Clinic. The peripheral artery disease (PAD) diagnosis was established through the
ankle-brachial index (ABI) measurement using an ultrasound Doppler ABI device.
The neurological examination for DN included a reflex hammer test, pinprick
sensation assessment, 128 Hz tuning fork vibration test, and the Semmes-Weinstein
10-g monofilament test to assess sensory impairment. All assessments were
conducted by trained medical personnel and followed standardized diagnostic

procedures to ensure the validity and reproducibility of the findings.
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The statistical analysis was conducted in several steps to provide a
comprehensive interpretation of the data. Descriptive statistics were utilized to
present the baseline characteristics of the study population, allowing for a clear
understanding of the distribution of various risk factors. Bivariate analysis was
performed using Chi-Square and Fisher’s Exact tests, with statistical significance
defined as p < 0.05. To further explore the independent associations between risk
factors and DN/PAD, multivariate analysis was conducted using a logistic
regression model, where a significance level of p < 0.05 was maintained. All

statistical computations were carried out using SPSS software version 27.0.

Research Results

This study analyzed 200 patients diagnosed with type 2 diabetes mellitus
(T2DM) who visited the Diabetes Center Clinic at Ngoerah Hospital, Denpasar,
between August and October 2024. The distribution of diabetic neuropathy (DN)
and peripheral artery disease (PAD), as well as the demographic and clinical
characteristics of the study population, were assessed. Among the total subjects,
117 patients (58.5%) were diagnosed with DN, while 83 patients (41.5%) did not
present with DN. Similarly, 118 patients (59%) were found to have PAD, whereas
82 patients (41%) did not have PAD.

In terms of age distribution, 51 patients (25.5%) were aged between 30 and
50 years, while the majority, 149 patients (74.5%), were between 51 and 70 years
old. Regarding gender, 82 patients (41%) were female, whereas 118 patients (59%)
were male. Smoking habits were also assessed, revealing that 99 patients (49.5%)
were smokers, while 101 patients (50.5%) were non-smokers. The duration of
diabetes was categorized into two groups, with 132 patients (66%) having had
diabetes for less than 10 years and 68 patients (34%) living with diabetes for 10
years or more.

Glycemic control was evaluated using HbAlc levels, showing that 35
patients (17.5%) had good glycemic control, whereas 165 patients (82.5%) had poor
glycemic control. Hypertension was present in 118 patients (59%), while 82

patients (41%) had no history of hypertension. Dyslipidemia was highly prevalent
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in this study population, with 191 patients (95.5%) diagnosed with dyslipidemia,
whereas only 9 patients (4.5%) had normal lipid profiles. Obesity was another key
factor observed, with 83 patients (41.5%) classified as obese and 117 patients
(58.5%) having a normal or underweight body mass index (BMI).
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PAP
Variable (::;3:)) Yes,n (%) No,n (%) Yes, n (%) No, n (%)
117 (58,5%) 83 (41,5%) 118 (59%) 82 (41%)
Age (years), median (min-max) 57 (30-70) 58 (35-70) 56 (30-70) 58 (32-70) 56 (30-70)
51-70, n (%) 149 (74,5%) 85 (72,9%) 64 (77,1%) 88 (74,6%) 61 (74,4%)
30-50, n (%) 51 (25,5%) 32 (27,4%) 19 (22,9%) 30 (25,4%) 21 (25,6%)
Gender
Female, n (%) 82 (41%) 56 (47,9%) 26 (31,3%) 59 (50%) 23 (28%)
Male, n (%) 118 (59%) 61 (52,1%) 57 (68,7%) 59 (50%) 59 (72%)
Smoking Habit
Smoker, n (%) 99 (49,5%) 60 (51,3%) 39 (47%) 57 (48,3%) 42 (5129%)
Non Smoker, n (%) 101 (50,5%) 57 (48,7%) 44 (53%) 61 (51,7%) 40 (48,8%)
g:;;‘t“’“ of DM (Month), median (min- 55 (1 _4g0) 60 (1-480) 60 (1-480) 66 (1-480) 48 (1-480)
>10 years, n (%) 68 (34%) 48 (41%) 20 (24,1%) 47 (39,8%) 21 (25,6%)
<10 years, n (%) 132 (66%) 69 (59%) 63 (75,9%) 71 (60,2%) 61 (74,4%)
HbAlc (%), median (min-max) 8,6 (5-14) 8,9 (5-14) 8,4 (5,6-14) 8,7 (5-14) 8,55 (5-14)
Glicemic Control
Poor, n (%) 165 (82,5%) 100 (85,5%) 65 (78,3%) 101 (85,6%) 64 (78,8%)
Good, n (%) 35 (17,5%) 17 (14,5%) 18 (21,7%) 17 (14,4%) 18 (22%)

Systolic Blood Pressure (mmHg),
median (min-max)
Diastolic Blood Pressure (mmHg),

120 (90-180)

120 (90-180)

124 (90-180)

120 (90-180)

122 (90-170)

77,5 (52-114) 76 (52-109) 78 (56-114) 77,5 (52-100) 77,5 (56-114)

median (min-max)
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Hypertension

Yes, n (%)

No, n (%)

Total Cholesterol (mg/dL), median
(min-max)

LDL Cholesterol (mg/dL), median
(min-max)

HDL Cholesterol (mg/dL), median
(min-max)

Triglycerides (mg/dL), median (min-
max)

Dyslipidemia

Ya, n (%)

Tidak, n (%)

Body Mass Index (kg/m?), median
(min-max)

Obesity

Ya, n (%)

Tidak, n (%)

118 (59%)
82 (41%)

171 (61-366)
99,5 (12-313)
34 (6-76)

127,7 (33-545)

191 (95,5%)
9 (4,5%)

23,9 (16,2-37,5)

83 (41,5%)
117 (58,5%)

67 (57,3%)
50 (42,7%)

162 (61-366)
98 (12-313)
32 (6-76)

136 (33-479)

111 (94,9%)
6 (5,1%)

23,9 (16,2-36,5)

40 (34,2%)
77 (65,8%)

51 (61,4%)
32 (38,6%)

180 (86-310)
101 (31-242)
36 (8-58)

125 (45-545)

80 (96,4%)
3 (3,6%)

25(17,9-37,5)

43 (51,8%)
40 (48,2%)

66 (55,9%)
52 (44,1%)

162,5 (61-366)
99,5 (12-313)
32,5 (6-76)

132,5 (33-479)

111 (94,1%)
7 (5,9%)

23,9 (16,20-36,5)

42 (35,6%)
76 (64,4%)

52 (63,4%)
30 (36,6%)

178 (76-291)
99,5 (31-242)
34,5 (8-58)

124 (45-545)

80 (97,6%)
2 (2,4%)

24,9 (17,6-37,5)

41 (50%)
41 (50%)

DN, Diabetic Neuropathy; PAD, Peripheral Artery Disease; DM, Diabetes Mellitus; HbA1c, Glycated Hemoglobin Alc; LDL, Low-Density

Lipoprotein; HDL, High-Density Lipoprotein.
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Association of Age, Gender, Smoking Habits, Duration of DM, Glycemic
Control, Hypertension, Dyslipidemia, and Obesity with Diabetic Neuropathy
A bivariate analysis was conducted to assess the association between age,

gender, smoking habits, duration of DM, glycemic control, hypertension, and
obesity with the occurrence of DN using the Chi-square test. Meanwhile, the
association between dyslipidemia and DN was analyzed using Fisher’s exact test.
The table below (Table 5.2) presents the association between the independent

variables (age, gender, smoking habits, duration of DM, glycemic control,

hypertension, dyslipidemia, and obesity) and the occurrence of DN.

Table 5.2. Association of Age, Gender, Smoking Habits, Duration of DM, Glycemic
Control, Hypertension, Dyslipidemia, and Obesity with Diabetic Neuropathy

Diabetic Neuropathy
Variabel Yes No PR 95% CI P

n=117 n=83
Age (years)
51-70 years 85 (57%) 64 (43%) 0,90 0,706-1,171 0,476°
30-50 years 32 (62,7%) 19 (37,3%)
Gender
Female 56 (68,3%) 26 (31,7%) 1,321 1,051-1,660  0,019**
Male 61 (51,7%) 57 (48,3%)
Smoking Habits
Smoker 60 (60,6%) 39 (39,4%) 1,074 0,850-1,357 0.550°
Non Smoker 57 (56,4%) 44 (43,6%) ’
Duration of DM
>10 years 48 (70,6%) 20 (29,4%) 1,350 1,080-1,689  0,013**
<10 years 69 (52,3%) 63 (47,7%)
Glicemic Control
Poor 100 (60,6%)  65(39,4%) 1,248 0,868-1,793 0,189*
Good 17 (48,6%) 18 (51,4%)
Hypertension
Yes 67 (56,8%) 51(43,2%) 0,931 0,737-1,177 0,554¢
no 50 (61%) 32 (39%)
Dyslipidemia
Yes 111 (58,1%) 80(41,9%) 0,872 0,541-1,405 0,738°
No 6 (66,7%) 3 (33,3%)
Obesity
Yes 40 (48,2%) 43 (51,8%) 0,732  0,565-0,948  0,013**
No 77 (65,8%) 40 (34,2%)

*Significant; PR, prevalence ratio; *Chi-Square Test; °Fisher’s Exact Test
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Association of Age, Gender, Smoking Habits, Duration of DM, Glycemic
Control, Hypertension, Dyslipidemia, and Obesity with Peripheral Artery
Diseas

A bivariate analysis was conducted to examine the association between age,

gender, smoking habits, duration of DM, glycemic control, hypertension,
dyslipidemia, and obesity as risk factors for peripheral artery disease (PAD) in
patients with type 2 DM. The bivariate analysis was performed using the Chi-square
test and Fisher’s exact test. The table below (Table 5.3) presents the association

between the independent variables and the occurrence of PAD.

Table 5.3. Association of Age, Gender, Smoking Habits, Duration of DM, Glycemic
Control, Hypertension, Dyslipidemia, and Obesity with Peripheral Artery Disease

Peripheral Artery Disease

Z'I-_I turnitin Page 14 of 21 - Integrity Submission

Variabel Ya Tidak PR 95% CI p

n=118 n=82

Age (years)

51-70 years 88 (59,1%) 61 (40,9%) 1,004 0,770-1,310  0,976*

30-50 years 30 (58,8%) 21 (41,2%)

Gender

Female 59 (72%) 23 (28%) 1,439 1,149-1,803  0,002**

Male 59 (50%) 59 (50%)

Smoking Habits

Smoker 57 (57,6%) 42 (42,4%) 0,953 0,756-1,201  0,685°

Non Smoker 61 (60,4%) 40 (39,6%)

Duration of DM

>10 years 47 (69,1%) 21 (30,9%) 1,285 1,027-1,608  0,037*

<10 years 71 (53,8%) 61 (46,2%)

Glicemic Control

Poor 101 (61,2%) 64 (38,8%) 1,260 0,878-1,810  0,167°

Good 17 (48,6%) 18 (51,4%)

Hypertension

Yes 66 (55,9%) 52 (44,1%) 0,882 0,701-1,110  0,290°

no 52 (63,4%) 30 (36,6%)

Dyslipidemia

Yes 111 (58,1%) 80 (41,9%) 0,747 0,516-1,081  0,313°

No 7 (77,8%) 2 (22,2%)

Obesity

Yes 42 (50,6%) 41 (49,4%) 0,779  0,606-1,001  0,042**

No 76 (65%) 41 (35%)

*Significant; PR, prevalence ratio; *Chi-Square Test; °Fisher’s Exact Test
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In this study, subjects in the 51-70 age group who experienced PAD
(59.1%) were more prevalent than those without PAD (40.9%), but there was no
significant association between age and the occurrence of PAD (p=0.976). Male
subjects had an equal prevalence of PAD, whereas female subjects with PAD (72%)
were more prevalent than those without PAD (28%). A significant association was
found between gender and the occurrence of PAD (p=0.002). Subjects with a
smoking habit had a higher prevalence of PAD (57.6%) compared to those without
PAD (42.4%), but there was no significant association between smoking habits and
the occurrence of PAD (p=0.685). Subjects with a DM duration of >10 years had a
higher prevalence of PAD (69.1%) compared to those without PAD (30.9%), and a
significant association was found between DM duration and the occurrence of PAD
(p=0.037).

Subjects with poor glycemic control had a higher prevalence of PAD
(61.2%) compared to those without PAD (38.8%), but there was no significant
association between glycemic control and the occurrence of PAD (p=0.167).
Subjects with hypertension who experienced PAD (55.9%) were more prevalent
than those without PAD (44.1%), but no significant association was found between
hypertension and the occurrence of PAD (p=0.290). Subjects with dyslipidemia
who experienced PAD (58.1%) were more prevalent than those without PAD
(41.9%), but no significant association was found between dyslipidemia and the
occurrence of PAD (p=0.313). Subjects with obesity who experienced PAD
(50.6%) were more prevalent than those without PAD (49.4%), and a significant

association was found between obesity and the occurrence of PAD (p=0.042).

Multivariate Analysis of the Effect of Age, Gender, Smoking Habits, Duration
of DM, Glycemic Control, Hypertension, Dyslipidemia, and Obesity on
Diabetic Neuropathy

A multivariate analysis was conducted to examine the effect of age, gender,

smoking habits, duration of DM, glycemic control, hypertension, dyslipidemia, and
obesity on diabetic neuropathy (DN). The multivariate analysis was performed
using logistic regression with the backward method. The results indicated that

gender, duration of DM, and obesity had a significant positive association with the
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occurrence of DN (p = 0.034, 0.027, and 0.027, respectively). The detailed results

of the multivariate analysis are presented in Table 5.4.

Table 5.4. Multivariate Analysis of Age, Gender, Smoking Habits, Duration of DM,
Glycemic Control, Hypertension, Dyslipidemia, and Obesity on Diabetic

Neuropathy
N?u‘f(‘)’;;‘tchy Coefficient B~ OR  95% CI p
Initial Gender 0,614 1,848  0,994-3.435 0,052
Stage Glicemic Control 0,235 1,264  0,576-2,773 0,558
Duration of DM 0,700 2,013  1,059-3,828 0,033
Obesity 0,669 1,952 1,081-3,524 0,027
Final Gender 0,655 1,925 1,051-3,525 0,034*
Stage Duration of DM 0,720 2,055 1,084-3,895 0,027*
Obesity 0,667 1,947  1,079-3,514  0,027*

*Significant; OR, odds ratio; Cl; confident interval.
References: Female, Obesity, Poor Glicemic COntrol, Duration of DM > 10 years

Multivariate Analysis of the Effect of Age, Gender, Smoking Habits, Duration
of DM, Glycemic Control, Hypertension, Dyslipidemia, and Obesity on
Peripheral Artery Disease

A multivariate analysis was conducted to assess the association between

age, gender, smoking habits, duration of DM, glycemic control, hypertension,
dyslipidemia, and obesity with peripheral artery disease (PAD). The multivariate
analysis was performed using logistic regression with the backward method. The
results indicated that gender had a significant positive association with the
occurrence of PAD (p = 0.003). The detailed results of the multivariate analysis are

presented in Table 5.5.

Table 5.5. Multivariate Analysis of Age, Gender, Smoking Habits, Duration of DM,
Glycemic Control, Hypertension, Dyslipidemia, and Obesity on Peripheral Artery

Disease
Pe“p]l;‘.’ml Artery  coefficient B OR  95% CI P
isease
Initial Stage Gender 0,873 2,393 1,279-4,478 0,006
Glicemic Control 0,206 1,229  0,562-2,689 0,605
Duration of DM 0,568 1,766  0,930-3,353 0,082
Obesity 0,531 1,701  0,940-3,079 0,079
Final Stage  Gender 0,921 2,511 1,368-4,610 0,003*

*Significant; OR, odds ratio; Cl; confident interval.
References: Female, Obesity, Poor Glicemic COntrol, Duration of DM > 10 years
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Discussion

This study aimed to analyze the factors associated with the occurrence of
diabetic neuropathy (DN) and peripheral artery disease (PAD) in patients with type
2 diabetes mellitus (T2DM) at the Diabetes Center Clinic of Ngoerah Hospital,
Denpasar. Based on the study findings, gender, DM duration, and obesity were
significantly associated with the occurrence of DN and PAD.
Subject Characteristics

The study included 200 patients with T2DM aged between 30 and 70 years.
The majority of subjects were over 50 years old, with a higher proportion of males
than females. Smoking habits were observed in nearly half of the respondents, while
most patients had poor glycemic control, hypertension, and dyslipidemia. A study
by Simanjuntak and Simamora reported a 54.7% prevalence of DN among T2DM
patients at RSU Sari Mutiara Medan, consistent with the findings of this study.
Additionally, research by Kuswardhani and Suastika indicated that older age and
poor glycemic control significantly increased the risk of PAD'.

Association of Risk Factors with DN and PAD

Bivariate analysis revealed that female patients had a higher risk of DN
compared to males. This finding aligns with the study by Gylfadottir et al., which
reported a higher prevalence of DN in female T2DM patients compared to males'2.
Hormonal factors and differences in body fat distribution may contribute to the
increased risk of microvascular complications in females. Similarly, research by
Aleidan et al. found that females with T2DM had a higher prevalence of DN, with
obesity and poor glycemic control as major risk factors'>. Ezekia and Dwipayana
also reported a higher prevalence of DN in T2DM patients with hypertension
compared to those without hypertension®.

Furthermore, having T2DM for more than 10 years was significantly
associated with an increased risk of DN and PAD, suggesting that the longer a
person has DM, the higher the likelihood of wvascular and neuropathic
complications. Pop-Busui et al. found that the incidence of DN increases
significantly in patients with DM duration of more than 10 years, with a prevalence
exceeding 50% after 15 years of diagnosis'*. This is also supported by the study by

Asir et al., which concluded that T2DM patients with a disease duration of more
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than 10 years had a higher risk of DN, particularly if they did not achieve optimal
glycemic control'.

Obesity was also found to have a significant association with both DN and
PAD. This may be attributed to higher insulin resistance in obese patients, which
contributes to metabolic and inflammatory disorders that exacerbate neuropathy
and peripheral vascular disease. Lin et al. reported that obesity plays a role in
increasing systemic inflammation and oxidative stress, which contributes to nerve
fiber degeneration and vascular dysfunction in DM patients®. A study by Criqui et
al. also found that obese patients have a higher risk of PAD due to circulatory
disorders caused by structural changes in blood vessels due to fat accumulation'®.
Multivariate Analysis

The results of logistic regression analysis showed that gender, DM duration,
and obesity were independent risk factors associated with DN. Meanwhile, for
PAD, only gender remained significant in the multivariate model, suggesting that
other factors may have a greater influence on PAD occurrence than the analyzed
variables. Lin et al. also found that females were more likely to develop PAD than
males, although often asymptomatic®. The study by Ezekia and Dwipayana found
that the prevalence of PAD at the Diabetes Clinic of Ngoerah Hospital, Denpasar,
reached 45.8%, with hypertension and DM duration of more than 10 years as major
risk factors®. Furthermore, the study by Kuswardhani and Suastika indicated that
elderly patients with T2DM who had low triglyceride levels and high homocysteine
levels were at a higher risk of developing PAD'.
Study Limitations

This study has several limitations. The cross-sectional design does not allow
for determining a causal relationship between risk factors and the occurrence of DN
or PAD. Additionally, other factors such as physical activity, dietary patterns, and
pharmacological therapy were not thoroughly analyzed in this study. Further
research using a longitudinal design may provide better insights into the causal
relationship between risk factors and DM complications. The study by Asir et al.,
which examined the relationship between glycemic control and DN incidence at
RSCM, also stated that poor glycemic control was associated with a 30.6% increase

in DN risk, reinforcing the findings of this study’>.
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Conclusion

Gender, DM duration, and obesity were significantly associated with the
occurrence of DN in patients with T2DM. For PAD, gender remained the only
significant risk factor in the multivariate analysis. These findings emphasize the
importance of early screening and risk factor management to prevent the

progression of complications in patients with T2DM.
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