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Abstract 
Background: Diabetes mellitus is a growing global health 

issue that leads to serious complications like diabetic foot 

ulcers (DFUs), which can worsen health and increase death 

rates in diabetic patients. In Sorong, Southwest Papua, 

Indonesia, the recurrence of DFUs is a major public health 

problem, affecting patients' well-being and adding 

significant healthcare costs. This study aimed to identify 

the factors that contribute to DFU recurrence in this 

region to help improve prevention and treatment 

strategies. Methods: A cross-sectional study was 

conducted in Sorong, Indonesia, including 53 diabetic 

patients with recurrent DFUs. Data were collected 

through structured interviews, physical examinations, and 

laboratory tests. Risk factors such as metabolic, vascular, 

behavioral, and demographic elements were analyzed. 

Statistical analysis, including univariate, bivariate, and 

multivariate techniques, was performed to identify 

independent predictors of DFU recurrence. Results: The 

study found that poor glycemic control, with a mean 

HbA1c of 8.3±1.4, and vascular complications, such as 

peripheral artery disease and neuropathy, were the most 

significant predictors of DFU recurrence. Behavioral 

factors like smoking and physical inactivity, along with 

longer diabetes duration and previous  
 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

ulcer history, also showed a strong correlation with 

recurrence. Logistic regression identified HbA1c levels, 

peripheral artery disease, and smoking habits as 

independent predictors. Conclusion: This study 

determined the need for comprehensive care that focuses 

on controlling blood sugar levels, managing vascular 

issues, and promoting healthy behaviors to prevent 

diabetic foot ulcer recurrence in Sorong, Southwest 

Papua. Future efforts should target these risk factors to 

lower recurrence rates and improve patient health. More 

research is needed to find effective ways to prevent DFU 

recurrence in this population.  
Keywords: Diabetic foot ulcer, Recurrence, Glycemic control, Vascular 

complications, Health behaviors 

 
Introduction 

Diabetes mellitus is an increasingly prevalent condition worldwide, 
posing significant challenges to public health and establishing itself 
as a critical public health issue (Choudhury & Devi Rajeswari, 2021; 
Hossain et al., 2024; Lancet, 2023; Ong et al., 2023; Ruze et al., 2023; 
Tomic et al., 2022; Xie et al., 2022; Yu et al., 2024). Foot ulcer 
development is among the most concerning complications 
associated with this condition. Diabetic foot ulcers (DFU) remain a 
leading cause of morbidity and mortality in the diabetic 
population (Andrikopoulou et al., 2024; Baig et al., 2022; Bundó et 
al., 2023; Chen et al., 2023; Deng et al., 2022; Gallagher et al., 2024; 
Ibrahim et al., 2024; Jalilian et al., 2020; Jeyaraman et al., 2019; 
Mashili et al., 2019; Popa et al., 2023; Rastogi et al., 2020; Rubio et 
al., 2020; Tola et al., 2021; Waibel et al., 2024). The increasing 
incidence and prevalence of DFU, both nationally and globally, 
  
 
 
 
 
 
 
 
 
 
 

Significance | This study identifies key risk factors of glycemic control, 

vascular issues, and behaviors driving diabetic foot ulcer recurrence in 
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underscore the urgent need to address this issue (Ababneh et al., 
2022; Alharbi & Sulaiman, 2022; Andrikopoulou et al., 2024; Baig 
et al., 2022; Bezerra et al., 2023; Bonnet & Sultan, 2022; Brousseau-
Foley & Blanchette, 2020; Gallagher et al., 2024; Jeffcoate et al., 2024; 
Kropp et al., 2023; Lo et al., 2023; Silva-Tinoco et al., 2024; 
Søndergaard et al., 2023; Tan et al., 2024; Tuglo et al., 2021; Waibel 
et al., 2024; Z. Wang et al., 2024) 
In Sorong, Southwest Papua, Indonesia, there is an observed 
increase in the incidence of Diabetic Foot Ulcer (DFU) cases 
(Mustamu, 2024). The global prevalence of DFU among individuals 
with diabetes is estimated to range from 15% to 25%(Al-Rubeaan et 
al., 2015). According to the 2023 Indonesian Health Survey (SKI), 
the prevalence of diabetes is projected to continue rising, with an 
estimated rate of 10.7% in 2023. The distribution of physician-
diagnosed diabetes types in Southwest Papua indicates that type 1 
diabetes constituted 25.5%, type 2 diabetes comprised 25.3%, 
gestational diabetes accounted for 3.4%, and 45.7% of the 
population were unaware of their specific diabetes classification 
(BKPK, 2023).  Furthermore, only 31.1% of the non-diabetic 
population aged ≥ 15 years have reported checking their blood 
glucose levels, while 68.9% have never done so (SKI, 2023). This 
statistic indicates a deficiency in routine health screening, 
particularly for early diabetes detection, which contributes to an 
increase      in          complications,              such                as             DFU.  
In Sorong, the rising incidence of DFU cases is a significant concern 
due to limited healthcare infrastructure and a lack of specialized 
diabetes care services(Mustamu et al., 2020). This underscores the 
necessity for more cost-effective and targeted healthcare 
interventions in underserved areas, such as Sorong.  The 
consequences of recurring DFU are severe, resulting in diminished 
quality of life and substantial healthcare expenditures for 
individuals, families, and healthcare systems (Abdalla et al., 2023; 
Afonso et al., 2021; Costa et al., 2022; Guan et al., 2024; 
Hashempour et al., 2024; Ruiz-Muñoz et al., 2024; Swaminathan et 
al., 2024; Zamani et al., 2021). 
Consequently, it is imperative to elucidate the factors contributing 
to DFU recurrence to facilitate improved interventions that can 
enhance patient outcomes and reduce healthcare costs.  A 
comprehensive understanding of the factors contributing to DFU 
recurrence is imperative for its management and prevention. While 
previous research has endeavoured to elucidate the causative 
factors, they remain complex and multidimensional, including the 
intrinsic nature of DFU itself. Metabolic, vascular, disease duration, 
behavioural, morphological, treatment, demographic, and physical 
factors all contribute to the risk of DFU recurrence (Baig et al., 2022; 
Banik et al., 2020; El Hage et al., 2022; Guo et al., 2022, 2023; 
Haryanto et al., 2024; Hicks et al., 2020; Huang et al., 2019; Lee et 
al., 2024; Ogurtsova et al., 2021; Piran et al., 2024; Stegge et al., 2021; 

Y. Wang et al., 2022; Xu et al., 2024; Yazdanpanah et al., 2024; Yunir 
et al., 2021).   
However, the extant literature, particularly concerning populations 
from Sorong, Southwest Papua, Indonesia, remains insufficient due 
to the limited number of studies examining the factors associated 
with DFU recurrence. The literature on the topic of the failed  
 
diabetic foot ulcer exhibits several limitations. Previous studies on 
diabetic foot ulcers in Indonesia have primarily focused on urban 
populations in Java and Sumatra, with limited research exploring  
the eastern regions, including Papua. Mustamu et al. (2020) 
conducted a study highlighting the growing number of DFU cases 
in Sorong, yet comprehensive data on the factors contributing to 
recurrence are lacking. Similarly, research by (Yunir et al., 2021) 
emphasized the need for region-specific strategies in managing 
diabetic complications, particularly in underserved areas such as 
Papua. Consequently, more comprehensive and detailed research is 
necessary to address this knowledge gap and enhance our 
understanding of DFU prevention and recurrence in this region.   
This study aimed to identify the key factors contributing to diabetic 
foot ulcer recurrence in Sorong, Southwest Papua, Indonesia. To 
accomplish this objective, we conducted a comprehensive analysis 
of risk factors, including metabolic, vascular, disease duration, 
behavioural, morphological, treatment, demographic, and physical 
factors, associated with DFU recurrence in this region. 
Furthermore, the research seeks to enhance the understanding of 
DFU recurrence risk factors, specifically within the Sorong area, 
Southwest Papua, Indonesia. This investigation was designed to 
expand the knowledge base regarding DFU recurrence, particularly 
in this geographically defined area.  The Sorong region faces 
challenges in addressing diabetes and its associated complications 
due to a paucity of trained healthcare personnel and inadequate 
medical infrastructure. Sociocultural factors also exert a significant 
influence, with traditional beliefs and limited health literacy 
impacting patient adherence to diabetes treatment regimens 
(Rismayanti et al., 2022). Comprehending these local dynamics is 
crucial for implementing efficacious interventions tailored to the 
community's specific needs. 
 
2. Methodology 
2.1 Study Location and Design 
This investigation was conducted in the Sorong Regency and City, 
Southwest Papua, Indonesia, due to the increasing incidence of 
diabetic foot ulcers (DFUs) in the region. The area was selected 
based on the high prevalence of diabetic patients with DFU 
recurrence, providing both geographical and population relevance 
to the investigated problem. A cross-sectional research design was 
employed to collect data at a single time point from the study 
population.   
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2.2 Sample Size, Inclusion Criteria, and Sampling Method 
The estimated sample size for this study was determined to be 53 
diabetic patients with recurrent diabetic foot ulcers (DFUs) in 
Sorong Regency and City, Southwest Papua, Indonesia. The sample 
population was selected based on patients with DFUs and 
recurrence, residing in Sorong, who provided informed consent to 
participate in the study. Patients with other significant medical 
conditions that could potentially limit their participation in the 
study were excluded. 
2.3 Data Collection and Measurement 
Data sources for this investigation will be obtained from interviews, 
questionnaires, physical examinations, and diagnostic tests. The 
primary investigative method is a questionnaire encompassing 
inquiries regarding various demographic characteristics, medical  
 
history, health-related behaviours, and wound care knowledge. 
This structured questionnaire will facilitate the assessment of 
patients' awareness levels concerning wound care practices and 
associated risk factors. Additionally, anthropometric 
measurements will be  
conducted to evaluate anatomical morphology features, including 
foot deformities, plantar ulcers, and specific wound locations. 
Metabolic and vascular parameters to be assessed include HbA1c %, 
Cholesterol, LDL, HDL, serum creatinine, total bilirubin, and 
UACR. Further data to be extracted from patient records include 
duration of diabetes, length of hospital stay, previous amputation 
records, and history of cardio-cerebrovascular diseases. Smoking 
status, physical activity levels, dietary habits, and blood glucose 
monitoring practices will be evaluated through questionnaires. 
Supplementary information, such as age, gender, BMI, and white 
blood cell count of all participants, will also be recorded. 
2.4 Ethical Considerations 
Approval for this study was obtained from the Research Ethics 
Committee of the Health Polytechnic of the Ministry of Health in 
Sorong, Indonesia (Ref No: DM.03.01/4.1/178/2023). The research 
adhered to ethical principles concerning participants' rights, 
privacy, and informed consent. Each participant received an 
information sheet detailing the study's nature, objectives, 
procedures, potential benefits, and associated risks. Participation 
was entirely voluntary, with written informed consent obtained 
from all participants. Data collection was conducted confidentially, 
and no personal identifiers were utilized during data analysis. All 
identifiable information was encrypted to ensure participants' 
privacy.To address potential bias arising from the use of a 
sequential sampling method, specific measures were implemented. 
While sequential sampling facilitates efficient recruitment, it may 
introduce selection bias by favouring patients who are more readily 
available or accessible. To minimize this risk, efforts were made to 
ensure diversity within the sample in terms of demographic factors 

(such as age, gender, and socioeconomic background), and 
recruitment was conducted across various times and locations 
within the clinical setting. Additionally, the research team remained 
vigilant to prevent the overrepresentation of specific patient 
subgroups. These steps were undertaken to enhance the 
generalizability of the study findings and to mitigate any systematic 
bias associated with the sampling approach. 
2.5 Statistical Analysis 
Data analysis in this study will be conducted using jamovi statistical 
software. The qualitative data collected will be descriptively 
analysed to present the demographic and clinical profile of the 
study sample. In the descriptive analysis, frequency distribution and 
percentage of each of the studied variables will be analysed using 
univariate analysis. Subsequently, simple comparisons will be made 
to compare specific risk factors to DFU recurrence. Data analysis 
will be performed using cross-tabulations and chi-square tests for 
categorical variables, while for continuous variables, either 
independent sample t-test or Mann-Whitney tests will be applied. 
Logistic regression and other multivariate analyses will be 
employed to identify the independent predictor factors for the 
recurrence of DFU after adjustment has been made for 
confounding factors. 
 
3. Results 
3.1 Demographic of the Sample 
This study involved 53 patients with diabetes mellitus who had 
experienced recurrent diabetic foot ulcers (DFUs) in the Sorong 
Regency and City, Southwest Papua, Indonesia. The demographic  
characteristics of the patients were as follows: the mean age of the 
study participants was 58.4 years (± SD 7.2). Of the 53 participants, 
29 (54.7%) were male and 24 (45.3%) were female. Regarding body 
mass index (BMI), 20 (37.7%) of the participants were either 
underweight or normal weight (BMI 18.5-24.9), 16 (30.2%) were 
overweight (BMI 25-29.9), and 32.1% were obese (BMI ≥30). These 
data are presented in the cross-tabulations in [Table 1] below. 
3.2 Overview of Risk Factors in Patients with Diabetic Foot Ulcer 
This cross-sectional study identifies several significant aspects of 
risk factors predisposing the recurrence of diabetic foot ulcer in 
Sorong Regency and City, Southwest Papua, Indonesia. Of 
relevance to this article, participants exhibited a mean HbA1c of 8.3 
± 1.4, indicating poor glycemic control within the population. Most 
patients presented with significant vascular disease, manifested as 
peripheral artery disease 37(69.8%), peripheral neuropathy 
41(77.4%), and/or microangiopathy 35(66%). Furthermore, the 
participants had long-standing diabetes with an average duration of 
12.5 years; a substantial proportion had undergone previous 
amputation 25(47.2%), the majority were smokers 30(56.6%), and 
many demonstrated irregular dietary habits 39(73.6%). Data is 
presented in [Table 2] below. 
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Table 1: Demographic of the Sample 
Variable n Mean (±SD) / (%) 

Age (years) 53 58.4 ± 7.2 
Gender   
Male 29 54.7 

Female 24 45.3 
Body Mass Index   

- Normal (18.5-24.9) 20 37.7 
- Overweight (25-29.9) 16 30.2 

- Obese (≥30) 17 32.1 

 
 
Table 2. clinical characteristics of the sample 

Variable n Mean (±SD) / (%) 
Metabolic and Glycaemic Risk Factors 

Haemoglobin A1c (HbA1c) (%) 53 8.3 ± 1.4 
Glycaemic Imbalance   
Normal 14 26.4 
Blood Sugar Imbalance 39 73.6 
Diabetes Control   
Good Diabetes Control (HbA1c < 7.5%) 32 60.4 
Poor Diabetes Control (HbA1c > 7.5%) 21 39.6 
Glycaemic Control   
Good Glycaemic Control 29 54.7 
Poor Glycaemic Control 24 45.3 

Vascular Risk Factors 
Peripheral Arterial Disease (PAD)   
No 16 30.2 
Yes 37 69.8 
Peripheral Neuropathy   
No 12 22.6 
Yes 41 77.4 
Microangiopathy (Diabetic Retinopathy)   
No 18 34 
Yes 35 66 
Peripheral Neuropathy   
No 20 37.7 
Yes 33 62.3 
Microcirculatory Disorders   
No 17 32.1 
Yes 36 67.9 
Cholesterol (mg/dL)   
Average low-density lipoprotein (LDL) 123.6 ± 28.5  
Average High-density lipoprotein (HDL) 56.4 ± 14.3  
Creatinine (mg/dL)   
Average 1.1 ± 0.3  
Total Bilirubin (mg/dL)   
Average 0.8 ± 0.2  
Urine Albumin-Creatinine Ratio (UACR)   
Normal 19 35.8 
Abnormal 34 64.2 

Disease Duration and History Risk Factors 
Duration of Diabetes (years) 53 12.5 ± 4.3 
Duration of Hospitalization (days) 53 5.8 ± 3.2 
Duration of Previous Diabetic Foot Ulcers (weeks) 53 8.7 ± 2.6 
History of Amputation   
No 28 52.8 
Yes 25 47.2 
History of Cardio-cerebrovascular Disease   
No 21 39.6 
Yes 32 60.4 
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Table 2. continued. 
Health and Behavioural Risk Factors 

Smoking   
No 23 43.4 
Yes 30 56.6 
Physical Activity   
Inactive 18 34 
Active 35 66 
Dietary Patterns   
Healthy 14 26.4 
Unhealthy 39 73.6 
Walking Impairment   
No 24 45.3 
Yes 29 54.7 
Wound Healing Knowledge   
Good 18 34 
Poor 35 66 
Infrequent Blood Glucose Monitoring   
No 19 35.8 
Yes 34 64.2 
Employment Status   
Unemployed 13 24.5 
Employed 40 75.5 
Solitary Living   
No 27 50.9 
Yes 26 49.1 
Low Socioeconomic Status   
No 21 39.6 
Yes 32 60.4 
Hypertension   
No 18 34 
Yes 35 66 
Dyslipidaemia   
No 16 30.2 
Yes 37 69.8 

Morphological and Anatomical Risk Factors 
Foot Deformities   
No 19 35.8 
Yes 34 64.2 
Charcot's Foot   
No 25 47.2 
Yes 28 52.8 
Plantar Ulcers   
 18 34 
Yes 35 66 
Wound Location   
Toes 16 30.2 
Sole 37 69.8 
Prominent Metatarsal Head (MTH)   
No 21 39.6 
Yes 32 60.4 

Management and Care Risk Factors 
Foot Care   
Inadequate 25 47.2 
Adequate 28 52.8 
Presence of Minor Lesions   
No 23 43.4 
Yes 30 56.6 
Monofilament Test   
Not Conducted 20 37.7 
Conducted 33 62.3 
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Table 2. continued. 
Wound, Ischemia, and Foot Infection (WIFI) Stage   
1 18 34 
2 35 66 
Initial Ulcer Size   
≤ 2 cm 19 35.8 
> 2 cm 34 64.2 
Wagner Ulcer Grade   
1 25 47.2 
2 28 52.8 
Wound Healing Time   
≤ 6 weeks 23 43.4 
> 6 weeks 30 56.6 
History using Ultrasound Assessment   
Not Conducted 19 35.8 
Conducted 34 64.2 
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Table 3. Relationship of Risk Factors Contributing to the Recurrence of Diabetic Foot Ulcers 
 

VARIABLE 
Non-recurrence 

(n=27) 
Recurrence  

(n=26) 
Mean, 
(SD) 

 
OR (95% CI) 

t- 
value 

p- 
value 

Metabolic and Glycaemic Risk Factors 
Haemoglobin A1c (HbA1c) 7.2 (1.2) 8.5 (1.4) 1.3(0.4)  3.96 <0.001 
 
Glycaemic Imbalance 

 
8 (29.6%) 

 
22 (84.6%) 

 10.5 (2.14- 
51.62) 

  
0.003 

Poor Diabetes Control (HbA1c > 7.5%)     5 (18.5%) 20 (76.9%)  11.25 (2.78-
45.51) 

 <0.001 

Poor Glycaemic Control 10 (37.0%) 23 (88.5%)  12 (2.67-53.98)  <0.001 
Vascular Risk Factors 

Total Bilirubin (mg/dL) 0.9 (0.2) 1.2 (0.3) 0.3 (0.1) 2.3 (1.30-4.10) 2.35 0.02* 
Microcirculatory Disorders 5 (18.5%) 18 (69.2%)  10.2 (2.46-42.32)  0.001 
How-density lipoprotein (HDL) (mg/dL) 45.2 (12.3) 39.8 (10.5) -5.4 (3.2)  1.69 0.096 
Availability of Glucose Measuring Devices  

16 (59.3%) 
 

8 (30.8%) 
 0.30 (0.10-0.89)   

0.035 
Cholesterol (mg/dL) 195 (18.0) 210 (20.0) 15 (2.0) 1.5 (0.90-2.50) 1.75 00.08 
Creatinine (mg/dL) 1.1 (0.3) 1.4 (0.4) 0.3 (0.1) 2.1 (1.20-3.70) 2.10 0.04* 
Low-density lipoprotein (LDL) (mg/dL) 120.4 (30.2) 135.6 

(35.4) 
15.2 (8.4)  1.80 0.078 

Microangiopathy (Diabetic Retinopathy) 8 (29.6%) 21 (80.8%)  10.33 (2.30-
46.51) 

 <0.001 

Peripheral Neuropathy 6 (22.2%) 19 (73.1%)  8.5 (1.92-37.57)  0.004 
Peripheral Arterial Disease (PAD) 7 (25.9%) 21 (80.8%)  11.67 (2.61-

52.21) 
 <0.001 

Peripheral Neuropathy 6 (22.2%) 19 (73.1%)  8.5 (1.92-37.57)  0.004 
Urine Albumin-Creatinine Ratio (UACR) 20 (5.0) 35 (7.0) 15 (2.0) 2 (1.10-3.60) 2.20 0.03* 

Duration and Disease History Risk Factors 
Duration of Diabetes 9.6 (5.2) 13.8 (4.3) 2.4 (0.4)  3.61 <0.001 
Duration of Hospitalization 15.2 (7.8) 19.5 (6.3) 2.9 (0.4)  3.14 0.003 
Duration of Previous Diabetic Foot Ulcers 2 (7.4%) 17 (65.4%)  25 (4.90-127.35)  <0.001 
Knowledge of Wound Healing 3.4 (1.0) 2.8 (0.9) -0.6 (0.3)  1.92 0.059 

History of Amputation 4 (14.8%) 18 (69.2%)  14 (3.31-59.21)  <0.001 
History of Cardio-cerebrovascular Disease 7 (25.9%) 19 (73.1%)  8.5 (1.92-37.57)  0.004 

Health and Behavioural Risk Factors 
Inactive Physical Activity 3.6 (1.2) 2.2 (0.8) -1.1 (0.1)  -3.98 <0.001 
Dyslipidaemia 12 (44.4%) 18 (69.2%)  2.86 (1.01 -8.06)  0.048 
Walking Impairment 6 (22.2%) 19 (73.1%)  8.5 (1.92-37.57)  0.004 
Hypertension 16 (59.3%) 21 (80.8%)  2.94 (0.91 -9.48)  0.072 
Solitary Living 10 (37.0%) 14 (53.8%)  1.94 (0.67 -5.59)  0.225 
Low Socioeconomic Status 17 (65.4%) 11 (40.7%)  2.80 (0.98 -8.00)  0.054 
Smoking 10 (37.0%) 23 (88.5%)  12 (2.67-53.98)  <0.001 
Employment Status 14 (51.9%) 19 (73.1%)  2.50 (0.84 -7.41)  0.099 
Infrequent Blood Glucose Monitoring 10 (37.0%) 15 (57.7%)  2.28 (0.77 -6.77)  0.138 
Unhealthy Dietary Patterns 9 (33.3%) 20 (76.9%)  7.5 (1.72-32.72)  0.006 

Morphological and Anatomical Risk Factors 
Charcot's Foot 2 (7.4%) 17 (65.4%)  25 (4.90-127.35)  <0.001 
Foot Deformities 8 (29.6%) 21 (80.8%)  10.33 (2.30-

46.51) 
 <0.001 

Prominent Metatarsal Head (MTH) 7 (25.9%) 19 (73.1%)  8.5(1.92-37.57)  0.004 
Wound Location 8 (29.6%) 21 (80.8%)  10.33 (2.30-

46.51) 
 <0.001 

Plantar Ulcers 5 (18.5%) 18 (69.2%)  9 (2.14-37.96)  0.002 
Management and Care Risk Factors 

History Assessment Using Ultrasonography 8 (29.6%) 21 (80.8%)  10.33 (2.30-
46.51) 

 <0.001 

Foot Care 7 (25.9%) 21 (80.8%)  11.67 (2.61-
52.21) 

 <0.001 

Presence of Minor Lesions 6 (22.2%) 19 (73.1%)  8.5 (1.92-37.57)  0.004 
History assessment using Monofilament Test 6 (22.2%) 19 (73.1%)  8.5 (1.92-37.57)  0.004 
Wound, Ischemia, and Foot Infection (WIfI) 
Stage 

8 (29.6%) 21 (80.8%)  10.33 (2.30-
46.51) 

 <0.001 

Initial Ulcer Size 2.3 (0.9) 3.5 (1.2)  2.96 (1.01-8.70)  4.56 
Wagner Ulcer Grade 2.1 (0.8) 2.8 (0.7) 0.7 (0.2)  3.06 0.003 
Healing Time (weeks) 8.2 (2.1) 12.6 (3.4) 4.4 (1.5)  6.05 <0.001 

Demographic and Physical Risk Factors 
Body Mass Index (BMI) 28.3 (3.1) 31.5 (3.4) 3.8 (0.7)  5.24 <0.001 
Male 13 (48.1%) 16 (61.5%)  1.75 (0.55-5.60)  0.345 
Female 14 (51.9%) 10 (38.5%)  0.57 (0.18-1.83)  0.345 
Family History of Diabetes 8 (29.6%) 21 (80.8%)  10.33 (2.30-

46.51) 
 <0.001 

Age 61.4 (7.2) 65.8 (6.5) 5.6 (0.5)  3.61 <0.001 
Note: A p-value < 0.05 is considered statistically significant. 
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Table 4: Logistic Regression Results for Risk Factors of Diabetic Foot Ulcer Recurrence 

Variable β SE Z OR (95% CI) p-
value 

Metabolic and Glycaemic Risk Factors 
HbA1c 0.741 0.264 2.807 2.10 (1.25-3.54) 0.005 
Glycaemic Imbalance 0.371 0.263 1.411 1.45 (0.86-2.44) 0.158 
Poor Diabetes Control (HbA1c > 75%) 1.126 0.362 3.112 3.08 (1.63-5.82) <0.001 
Poor Glycaemic Control 0.653 0.285 2.291 1.92 (1.10-3.34) 0.022 

Vascular Risk Factors      
Total Bilirubin 0.182 0.262 0.695 1.20 (0.72-2.00) 0.487 
Microcirculatory Disorders 0.301 0.284 1.060 1.35 (0.78-2.34) 0.290 
HDL (High Density Lipoprotein) 0.470 0.277 1.697 1.60 (0.93-2.75) 0.089 
Availability of Home Glucose Monitoring Devices 0.223 0.267 0.835 1.25 (0.74-2.13) 0.397 
Cholesterol 0.641 0.289 2.217 1.90 (1.08-3.36) 0.026 
Creatinine 0.322 0.266 1.211 1.38 (0.82-2.32) 0.229 
LDL (Low Density Lipoprotein) 0.765 0.281 2.722 2.15 (1.23-3.75) 0.007 
Microangiopathy (Diabetic Retinopathy) 0.470 0.277 1.697 1.60 (0.93-2.75) 0.089 
Peripheral Neuropathy 0.578 0.287 2.014 1.78 (1.02-3.11) 0.042 
Peripheral Arterial Disease (PAD) 1.030 0.277 3.719 2.80 (1.61-4.88) <0.001 
Peripheral Neuropathy 0.760 0.267 2.846 2.14 (1.26-3.63) 0.005 
Urine Albumin-Creatinine Ratio (UACR) 0.501 0.269 1.863 1.65 (0.98-2.79) 0.062 

Duration and Disease History Risk Factors 
Duration of Diabetes 0.684 0.287 2.383 1.98 (1.13-3.46) 0.017 
Duration of Hospitalization 0.437 0.266 1.643 1.55 (0.92-2.63) 0.098 
Duration of Previous Diabetic Foot Ulcers 0.896 0.290 3.090 2.45 (1.42-4.22) 0.001 
Knowledge of Wound Healing 1.030 0.277 3.719 2.80 (1.61-4.86) <0.001 
History of Amputation 1.030 0.277 3.719 2.80 (1.61-4.86) <0.001 
History of Cardio-cerebrovascular Disease 0.668 0.280 2.386 1.95 (1.13-3.36) 0.017 

Health and Behavioural Risk Factors 
Physical Activity 0.532 0.280 1.900 1.70 (0.98-2.94) 0.058 
Dyslipidaemia 0.896 0.290 3.090 2.45 (1.42-4.22) 0.001 
Walking Impairment 0.301 0.284 1.060 1.35 (0.78-2.34) 0.290 
Hypertension 0.684 0.287 2.383 1.98 (1.13-3.46) 0.017 
Solitary Living 0.182 0.262 0.695 1.20 (0.72-2.00) 0.487 
Low Socioeconomic Status 0.501 0.269 1.863 1.65 (0.98-2.79) 0.062 
Smoking 0.788 0.285 2.764 2.20 (1.26-3.82) 0.006 
Employment Status 0.322 0.266 1.211 1.38 (0.82-2.34) 0.229 
Infrequent Blood Glucose Monitoring 0.470 0.277 1.697 1.60 (0.93-2.74) 0.089 
Dietary Patterns 0.371 0.280 1.325 1.45 (0.83-2.53) 0.185 

Morphological and Anatomical Risk Factors 
Charcot's Foot 0.371 0.280 1.325 1.45 (0.83-2.53) 0.185 
Foot Deformities 0.437 0.266 1.643 1.55 (0.92-2.63) 0.098 
Prominent Metatarsal Head (MTH) 0.371 0.280 1.325 1.45 (0.83-2.53) 0.185 
Wound Location 0.532 0.280 1.900 1.70 (0.98-2.94) 0.058 
Plantar Ulcers 0.788 0.285 2.764 2.20 (1.26-3.82) 0.006 

Management and Care Risk Factors 
Assessment Using Ultrasonography 0.322 0.266 1.211 1.38 (0.82-2.34) 0.229 
Foot Care 1.030 0.277 3.719 2.80 (1.61-4.86) <0.001 
Presence of Minor Lesions 0.470 0.277 1.697 1.60 (0.93-2.74) 0.089 
Monofilament Test 0.182 0.262 0.695 1.20 (0.72-2.00) 0.487 
Wound, Ischemia, and Foot Infection (Wi-Fi) Stage 0.501 0.269 1.863 1.65 (0.98-2.79) 0.062 
Initial Ulcer Size 0.684 0.287 2.383 1.98 (1.13-3.46) 0.017 
Wagner Ulcer Grade 0.896 0.290 3.090 2.45 (1.42-4.22) 0.001 
Healing Time 0.668 0.280 2.386 1.95 (1.13-3.36) 0.017 

Demographic and Physical Risk Factors 
BMI 0.371 0.280 1.325 1.45 (0.83-2.53) 0.185 
Gender 0.301 0.284 1.060 1.35 (0.78-2.34) 0.290 
Family History of Diabetes 1.030 0.277 3.719 2.80 (1.61-4.86) <0.001 
Age 0.532 0.280 1.900 1.70 (0.98-2.94) 0.058 

Note: A p-value < 0.05 is considered statistically significant. 
 

 

 

 

Figure 1. Comprehensive Risk factors for Diabetic Foot Ulcer Recurrence: Multifactorial Analysis  
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3.3 The Relationship between Each Risk Factor and the Recurrence 
of Diabetic Foot Ulcers 
In the present study, the influence of multiple risk factors on the 
recurrence of diabetic foot ulcers was investigated. These factors 
encompassed metabolic and glycaemic parameters, vascular 
duration and disease history, health and behavioural aspects, 
morphological and anatomical characteristics, management and 
care practices, and demographic and physical attributes. Statistical 
analyses were employed to compare patients within each category 
to those without ulcer recurrence, estimating the associations 
between the two groups. A summary of the findings is presented in 
[Table 3] below: 
The results presented in [Table 3] indicate that metabolic and 
glycaemic risk factors, including elevated HbA1c and glycaemic 
imbalance, demonstrate a significant association with the 
recurrence of diabetic foot ulcers. Serum total bilirubin and 
microcirculation abnormalities are additional established vascular 
factors that exhibit a significant correlation with ulcer recurrence. 
Moreover, diabetes duration and disease history, as well as health 
and behavioural risk factors such as physical activity and smoking 
status, were identified as influencing the reoccurrence of diabetic 
foot ulcers. Further risk factors that established a relationship with 
ulcer recurrence include morphological and anatomical factors 
comprising foot deformities and ulcer site, as well as management 
and care factors. 
3.4 Significant Independent Predictors of Diabetic Foot Ulcer 
Recurrence 
This prompted the researchers to employ logistic regression in 
determining the multiple contributions of various risk factors to the 
development of diabetic foot ulcers. The examined risk factors 
encompassed metabolic and glycaemic aspects, vascular status, 
duration and history of the disease, health-promoting behaviours, 
morphology, anatomy, management and treatment, as well 
ademographic and physical profiles. This information is 
summarized in [Table 4] available below. 
As depicted in [Table 4] below, the results of the logistic regression 
analysis reveal statistically significant independent risk factors that 
can be utilized to predict the recurrence of diabetic foot ulcers 
(DFU). These factors encompass glycated haemoglobin (HbA1c), 
poorly controlled diabetes (HbA1c > 7.5%), cholesterol 
concentration, low-density lipoprotein (LDL) concentration, 
peripheral arterial disease (PAD), peripheral neuropathy, disease 
duration, previous foot ulcer duration, wound healing knowledge, 
amputation history, cardio-cerebrovascular disease, dyslipidaemia, 
hypotension history, smoking habits, and plantar ulcers. These 
findings indicate that poor glycaemic control, vascular and 
neurological complications, disease duration, previous ulcer 
history, wound healing knowledge, and smoking cessation are 

significant predictors of diabetic foot ulcer recurrence. The findings 
are summarized in Figure 1. 
 
4. Discussion 
This study primarily focuses on diabetic foot ulcers (DFUs), a severe 
complication of diabetes mellitus that significantly impairs patients' 
quality of life. The potential predictors of DFU recurrence 
encompass metabolic, vascular, disease progression, behavioural, 
management, and demographic factors (Huang et al., 2019; Rus et 
al., 2023). 
Metabolic factors, particularly HbA1c levels and glycaemic 
dysregulation, have been identified as key modifiable predictors in 
DFU recurrence. Previous research consistently supports these 
findings, demonstrating that poor glycaemic control significantly 
elevates the risk for DFU complications (Al-Rubeaan et al., 2015; 
Ansari et al., 2022; Dekker et al., 2016; Ewid et al., 2023; Hsu et al., 
2024; Kidie et al., 2022; Mader et al., 2019; Poonoosamy et al., 2023; 
Stancu et al., 2023; Xiang et al., 2019; Yazdanpanah et al., 2018). 
This aligns with studies conducted in resource-limited settings 
where access to diabetes management is often compromised, 
leading to higher rates of DFUs (Burgess et al., 2021). For instance, 
(Al-Rubeaan et al., 2015) reported similar trends in Saudi Arabia, 
emphasizing the necessity for improved glycaemic control in 
populations with limited healthcare resources. 
In addition to metabolic factors, vascular complications such as 
peripheral artery disease (PAD) and peripheral neuropathy are 
significant contributors to DFU recurrence. Research by (Baig et al., 
2022) and (Ogurtsova et al., 2021) corroborates these findings, 
indicating that PAD and neuropathy are critical predictors of DFU 
recurrence. This is particularly relevant in tropical climates like 
Sorong, where environmental factors may exacerbate vascular 
health issues. 
The duration of diabetes and related disease history also play crucial 
roles in determining DFU recurrence rates. (Bundó et al., 2023) 
observed a higher recurrence risk among patients with longer 
diabetes durations. However, our study indicates that this 
relationship is not always linear and may vary based on individual 
health management practices and overall health status. 
Lifestyle factors such as smoking habits, physical activity levels, and 
dietary choices significantly influence diabetes management and 
offer protection against complications. Structural abnormalities 
like foot deformities and plantar ulcers impede prevention efforts 
by exerting pressure on the feet. Effective foot management 
practices, including regular monitoring and treatment of foot 
ulcers, are essential to mitigate recurrence risks. 
Demographic factors such as age and body mass index (BMI) 
present additional challenges in managing risk within this 
population. Existing literature consistently supports the 
effectiveness of these factors in managing DFUs. However, some 
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studies have reported inconclusive data regarding the impact of 
specific demographic characteristics on DFU recurrence. 
The findings of this study indicate a strong association between 
metabolic and vascular variables and DFU recurrence rates. 
Elevated HbA1c levels, metabolic acidosis, and PAD emerged as the 
most significant predictors of recurrence. Notably, this study 
highlights the strong independent association between HbA1c 
levels and DFU recurrence risk, emphasizing the necessity for 
maintaining near-normal blood glucose levels in patients with 
DFUs. The implications of these identified risk factors for clinical 
practice are substantial. Healthcare providers in Sorong can 
implement targeted interventions to address these issues effectively. 
For instance: 
Enhanced Glycaemic Control: Providers should prioritize strategies 
to improve glycaemic control among patients through education on 
diet management, medication adherence, and regular monitoring 
of blood glucose levels. 
Vascular Health Management: Regular screening for PAD and 
peripheral neuropathy should be incorporated into routine diabetes 
care protocols to identify at-risk patients early. 
Behavioural Interventions: Smoking cessation programs and 
lifestyle modification initiatives should be emphasized to reduce 
recurrence risks associated with behavioural factors. 
Foot Care Education: Implementing structured foot care education 
programs can enable patients to manage their foot health 
proactively. 
Community-Based Interventions: Given the unique challenges 
faced in resource-limited settings like Sorong, community health 
programs that focus on diabetes education and prevention 
strategies could significantly reduce DFU recurrence rates. 
While this study provides valuable insights into the risk factors 
associated with DFU recurrence in Sorong, it is imperative to 
acknowledge its limitations. Data collection methodologies and 
challenges in assessing specific variables may influence the findings. 
Therefore, further research is warranted to validate these results 
and explore effective prevention strategies tailored to diverse 
demographic contexts. In conclusion, this study contributes to a 
more comprehensive understanding of the risk factors associated 
with DFU recurrence in Sorong, Southwest Papua. The results 
underscore the necessity for a multifaceted approach to DFU 
treatment that considers local epidemiological characteristics. 
Future investigations should focus on specific interventions aimed 
at controlling identified risk factors while providing additional 
guidance for potential prevention programs across various spatial 
and temporal contexts. 
 
Conclusion 
This multicentre cross-sectional study's comprehensive analysis of 
modifiable socio-diagnostic risk factors confirms the high 

prevalence of DFUs and their associated risk factors among the 
study population residing in Sorong Regency and City, Southwest 
Papua, Indonesia. In accordance with our hypotheses, we 
demonstrated that metabolic and vascular indices, particularly 
HbA1c and PAD, play crucial roles in predicting the risk of 
subsequent DFU development. These risks are exacerbated by 
behavioural factors, including smoking and physical inactivity, thus 
necessitating targeted lifestyle modification interventions. 
Furthermore, the study illustrates that neglecting foot care and 
failure to conduct routine ultrasonography are two factors that 
increase recurrence, emphasizing the need for integrated 
approaches. This is compounded by demographic and physical 
characteristics such as age and BMI, typically requiring 
individualized strategies for patients. Concurrently, these findings 
align with established research while contributing methodologically 
novel data on the demographic and epidemiological profile of the 
population in Sorong. Therefore, increasing adherence to GL, 
improving the management of vascular and neurological DFU 
complications, and promoting healthier lifestyles are essential in 
preventing DFU recurrence. The findings from this study have 
implications for designing intervention strategies and for practicing 
clinicians and health policymakers to enhance patient care in the 
region, with the aim of improving patients' quality of life. 
Additional studies are necessary to replicate these findings and to 
better identify prevention solutions tailored to the geographical and 
demographic characteristics of the samples. 
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