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Abstract:

Background: Diabetic foot ulcer (DFU) is one of the most serious complications of diabetes mellitus and is a
leading cause of non-traumatic lower limb amputations worldwide. Several demographic, lifestyle, clinical, and
metabolic factors contribute to the progression of DFU and increase the risk of amputation. Early identification
of these factors is essential to improve patient outcomes and reduce the burden of limb loss.

Methods: A hospital-based observational study was conducted among 80 patients diagnosed with diabetic foot
ulcers. Data were collected using a structured data collection form including demographic characteristics,
lifestyle factors, comorbid conditions, clinical parameters, ulcer severity, treatment adherence, and laboratory
values. Statistical analysis was performed using descriptive statistics, chi-square tests, and multiple regression
analysis.

Results: Among the 80 patients, 53 (66.25%) underwent amputation. Higher amputation rates were observed
among patients with peripheral arterial disease (79.1%), obesity (93.3%), long-term diabetes (73.5%), severe
neuropathy (69.4%), and higher Wagner grades (87.5%). Poor medication adherence and poor foot-care
practices were also associated with increased amputation risk.

Conclusion: The findings suggest that DFU-related amputation is influenced by multiple clinical and
behavioral factors. Early diagnosis, proper glycemic control, improved foot care practices, and
multidisciplinary management are essential to reduce amputation risk among diabetic patients.
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INTRODUCTION:

Diabetes mellitus is a lifelong metabolic disease
which causes people to experience high blood
sugar levels because their bodies cannot properly
produce or use insulin. The disease has become one
of the most critical health problems in the world
because its occurrence rate keeps rising and its
related health issues continue to grow. Among the
various complications of diabetes, diabetic foot
ulcer (DFU) is one of the most serious and
disabling conditions. The condition of DFU occurs
because three medical conditions, which include
peripheral neuropathy and peripheral vascular
disease and infection, create an environment that
leads to tissue destruction and impaired wound
healing.[*2 The treatment of these ulcers requires
an extended duration of medical intervention
because their inadequate care brings about major
health problems that need immediate attention.
Worldwide, diabetic foot ulcers affect a substantial
number of diabetic patients while they create major
health issues and financial burdens for the
healthcare system.Fl

Diabetic foot ulcer serves as the primary reason
diabetic patients require hospital admission while it
accounts for most non-traumatic lower limb
amputations that occur throughout the world. It is
estimated that approximately 15-25%  of
individuals with diabetes will experience a foot
ulcer at some point during their lifetime. The
development of DFU occurs due to three major
factors which include poor glycemic control and
extended diabetes duration and peripheral
neuropathy and vascular complications. The risk of
ulcer formation and its progression increases
because of lifestyle factors which include smoking
and alcohol consumption and poor foot hygiene
and insufficient patient knowledge. The early
identification of risk factors together with their
effective management constitutes vital actions
which protect against serious complications while
enhancing patient results.5!

The development of diabetic foot ulcers advances
through various clinical and demographic elements
that include a patient's age, gender, socioeconomic
background, and work profession. Patients from
low socioeconomic backgrounds face restricted
healthcare access which results in their health
conditions remaining undiagnosed and untreated
for extended periods.®1 The combination of
hypertension and cardiovascular disease and
obesity and peripheral arterial disease creates
additional health problems that disrupt blood flow
and slow down the process of wound recovery.
Systemic  complications arise from  severe
infections and inflammation, which also lead to
higher chances of patients needing surgical
procedures that might result in amputation. [®
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Amputation is considered one of the most severe
medical results that can occur from diabetic foot
ulcers because it causes major physical and mental
health and social life problems for patients. The
identification of amputation risk factors plays a
crucial role in developing effective preventive
methods and enhancing clinical treatment
procedures.’l The study of how demographic
factors and lifestyle habits and existing medical
conditions and disease severity and laboratory
results interact provides healthcare professionals
with a method to identify patients who have a high
risk of developing health issues. The current study
study aims to investigate the factors that lead to
amputations in patients with diabetic foot ulcers
while identifying the predictors which affect their
treatment results and disease progression. %

METHODOLOGY:

Study Design : The present study was conducted

as a hospital-based observational study to assess

the factors associated with amputation among

patients with diabetic foot ulcer (DFU).

Study Setting and Duration :The study was

carried out in the selected tertiary care hospital

during the defined study period. Patients attending

the outpatient department or admitted to the

hospital with diabetic foot ulcers were included in

the study.

Study Population and Sample Size : A total of 80

patients diagnosed with diabetic foot ulcer were

included in the study. All eligible patients who met

the inclusion criteria during the study period were

recruited.

Inclusion Criteria

1. Patients aged 18 years and older diagnosed with
diabetic foot ulcers.

2. Patients with or without a history of lower limb
amputation.

3. Patients willing to provide informed consent
and participate in the study

Exclusion Criteria
1. Patients with amputations due to non-diabetic
causes (ex: trauma or congenital conditions).
2. Patients with incomplete medical records or
unwilling to participate in the study
Data Collection : Data were collected using a
structured data collection form. Information
regarding demographic characteristics (age, gender,
occupation, and socioeconomic status), lifestyle
factors (smoking and alcohol consumption),
comorbid conditions (hypertension, cardiovascular
disease, and peripheral arterial disease), and
clinical characteristics (BMI, duration of diabetes,
peripheral neuropathy score, and Wagner ulcer
grade) was recorded.
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Laboratory and Clinical Assessment: Relevant
laboratory parameters such as HbAlc levels, white
blood cell (WBC) count, and hemoglobin levels
were obtained from patient medical records. The
severity of diabetic foot ulcers was evaluated using
the Wagner grading system.

Statistical Analysis: The collected data were
compiled and analyzed using appropriate statistical
methods. Descriptive statistics such as frequency

RESULTS:
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and percentage were used to summarize the data.
The Chi-square test was used to evaluate the
association between variables and amputation
outcomes. In addition, multiple regression analysis
was performed to identify independent predictors
of amputation among DFU patients. The results
were presented in tables with relevant statistical

values.

Table 1: Distribution of DFU Patients According to Demographic Characteristics

Variable DFU Patients n (%) Amputation n (%)
Total 80 (100) 53 (66.25)
Age Group
Young Adult (18-44) 8 (10) 5 (62.5)
Middle Aged Adult (45-59) 30 (37.5) 23 (76.6)
Older Adult (>60) 42 (52.5) 25 (59.5)
Gender
Male 69 (86.2) 46 (66.6)
Female 11 (13.7) 7 (63.6)
Occupation
Highly Skilled 5 (6.25) 2 (40)
Semi-Skilled 20 (25) 10 (50)
Low Skilled 55 (68.75) 41 (74.5)
Socioeconomic Status
Middle Class 39 (48.75) 24 (61.53)
Poor 41 (51.25) 29 (70.73)

A total of 80 diabetic foot ulcer (DFU) patients were included in the study, of whom 53 patients (66.25%)
underwent amputation. The majority of patients belonged to the older age group (>60 years) (42; 52.5%), while
the highest amputation rate was observed in middle-aged adults (23; 76.6%). Male patients represented 69 cases
(86.2%), with 46 amputations (66.6%). Most patients were low-skilled workers (55; 68.75%), showing the
highest amputation rate (41; 74.5%), particularly among those from poor socioeconomic status (29; 70.73%).

Table 2 : Association of Lifestyle Factors with Amputation in DFU Patients

Lifestyle Factor DFU n (%) Amputation n (%) | G | p value
Alcohol Consumption
Alcoholic 44 (55) 31 (70.4) 13.30 0.005
Non-Alcoholic 36 (45) 22 (61.1)
Smoking Status
Smoker 43 (53.75) 29 (67.4) 13.71 0.01
Non-Smoker 37 (46.25) 24 (64.8)
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Lifestyle factors showed a notable association with amputation among DFU patients. Alcohol consumption was
reported in 44 patients (55%), among whom 31 patients (70.4%) underwent amputation, compared to 22
amputations (61.1%) among 36 non-alcohol users. This association was statistically significant (> = 13.30, p =
0.005). Similarly, 43 patients (53.75%) were smokers, of whom 29 (67.4%) underwent amputation, while 24
amputations (64.8%) occurred among non-smokers, indicating a slightly higher risk among smokers (2 = 13.71,

P=000) Table 3 : Impact of Comorbid Conditions on Amputation
Comorbidity ‘ DFU n (%) Amputation n (%) ‘ 12 p value
Hypertension
Hypertensive 38 (47.5) 27 (71) 41.36 0.001
Non-Hypertensive 42 (52.5) 26 (61.9)
Cardiovascular Disease
Yes 21 (26.25) 13 (61.9) — —
No 59 (73.75) 40 (67.7)
Peripheral Arterial Disease (PAD)
Yes 48 (60) 38 (79.1) 15.51 0.003
No 32 (40) 13 (40.6)

Comorbid conditions played a significant role in DFU-related amputations. Among 38 hypertensive patients
(47.5%), 27 patients (71%) underwent amputation, compared with 26 amputations (61.9%) among 42 non-
hypertensive patients, showing a statistically significant association (3> = 41.36, p = 0.001). Peripheral arterial
disease (PAD) was present in 48 patients (60%), of whom 38 (79.1%) underwent amputation, while only 13
amputations (40.6%) occurred among 32 patients without PAD, indicating a strong relationship (y2 = 15.51, p =

0.003).

Table 4 : Clinical Characteristics Associated with Amputation

Clinical Factor DFU n (%) Amputation n (%)
BMI Category
Underweight 13 (16.25) 6 (46.1)
Normal 20 (25) 10 (50)
Overweight 17 (21.25) 9 (52.9)
Obese 30 (37.5) 28 (93.3)
Duration of Diabetes
Newly Diagnosed 1(1.25) 0
6 months-5 years 23 (28.75) 14 (60.8)
>5 years 53 (66.25) 39 (73.5)
Peripheral Neuropathy Score
0-3 8 (10) 3(37.5)
>4 72 (90) 50 (69.4)

Clinical characteristics significantly influenced the risk of amputation. Among the BMI categories, obese
patients (>30 BMI) accounted for 30 cases (37.5%), with the highest amputation rate (28; 93.3%). In contrast,
underweight patients showed a lower amputation rate (6; 46.1%). Regarding diabetes duration, 53 patients
(66.25%) had diabetes for more than 5 years, with 39 amputations (73.5%). Severe peripheral neuropathy (score
>4) was present in 72 patients (90%), among whom 50 patients (69.4%) underwent amputation.
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Table 5 : Ulcer Severity and Treatment Factors Associated with Amputation

Variable DFU Amputation
Wagner Grade

Grade 1 4 1 (25%)

Grade 2 18 9 (50%)

Grade 3 21 14 (66.6%)

Grade 4 21 15 (71.4%)

Grade 5 16 14 (87.5%)

Medication Adherence

Low 43 35 (81.3%)
Medium 27 15 (55%)
High 10 3 (30%)

Foot Care Practices

Poor 46 39 (~85%)

Good 34 14 (~41%)

Ulcer severity and patient behavior were strongly associated with amputation outcomes. The risk of amputation
increased with higher Wagner grades, rising from 25% in Grade 1 (1/4 patients) to 87.5% in Grade 5 (14/16
patients). Medication adherence also influenced outcomes; 35 of 43 patients (81.3%) with low adherence
underwent amputation, compared with 15 of 27 patients (55%) with moderate adherence and 3 of 10 patients
(30%) with high adherence. Poor foot-care practices were also linked to higher amputation rates.

Table 6 : Laboratory Parameters Associated with Amputation

Parameter ‘ DFU ‘ Amputation
HbA1c Levels
Controlled 3(3.75%) 1 (33.3%)
Moderate 36(45%) 22 (61.1%)
Poor Control 41(51.25%) 30 (73.1%)
White Blood Cell Count
Leukopenia 2(2.5%) 1 (50%)
Normal 43(53.75%) 26 (60.3%)
Mild Elevation 19(23.75%) 13 (68.4%)
Moderate Elevation 13(16.25%) 10 (76.9%)
Severe Elevation 3(3.75%) 3 (100%)
Hemoglobin Levels
Normal 3
Mild Anemia 16 9
Moderate Anemia 43 28
Severe Anemia 18 15

Laboratory parameters indicated a strong relationship between metabolic control, infection, and amputation risk.
Among 41 patients (51.25%) with poor glycemic control, 30 patients (73.1%) underwent amputation, compared
with 22 amputations (61.1%) among patients with moderate HbALc levels. Increasing white blood cell (WBC)
counts were associated with higher amputation rates, reaching 100% among patients with severe elevation (3/3).
Additionally, severe anemia showed high amputation prevalence, with 15 amputations among 18 patients.
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Table 7 : Multiple Regression Analysis Showing Predictors of Amputation in Diabetic Foot Ulcer Patients

Predictor B Std Error Beta t p
Constant 8.431 6.616 — 1.274 0.206
Duration of Hypertension -0.255 0.180 -0.164 -1.410 0.163
HbAlc -0.581 0.982 -0.068 -0.592 0.555
Duration of Diabetes 0.147 0.148 0.115 0.989 0.326

The regression analysis was done to see whether
duration of hypertension, HbAlc levels, and
duration of diabetes could predict the risk of
amputation in diabetic foot ulcer patients. The
results showed that none of these factors alone had
a strong or statistically significant effect on
amputation. Duration of hypertension showed a
small negative effect (p = 0.163), HbAlc levels
also showed a weak relationship (p = 0.555), and
duration of diabetes showed a slight positive trend
(p = 0.326). However, these results were not
significant. This suggests that amputation risk in
diabetic foot patients depends on many combined
factors, such as infection severity, blood circulation
problems, nerve damage, and ulcer stage.

DISCUSSION:

The present study included 80 diabetic foot ulcer
(DFU) patients, among whom 53 patients (66.25%)
underwent amputation, indicating a high burden of
severe diabetic foot complications. The majority of
patients belonged to the older age group (>60
years) (42; 52.5%), while the highest amputation
rate occurred in middle-aged adults (23; 76.6%).
Male patients accounted for 69 cases (86.2%), with
46 amputations (66.6%), suggesting higher
susceptibility among men. Similar findings were
reported in a large meta-analysis involving 6505
DFU patients, which showed that male sex
significantly increased amputation risk (OR 1.30).
Another population-based study of 918 DFU
patients also reported that most DFU cases occur in
middle-aged and elderly patients, highlighting the
influence of age and demographic factors on DFU
outcomes. 442

Socioeconomic and occupational factors were also
associated with DFU outcomes in the present
study. Most patients were low-skilled workers (55;
68.75%), and 41 of them (74.5%) underwent
amputation,  while  patients  from  poor
socioeconomic status showed a higher amputation
rate (29; 70.73%). Limited access to healthcare,
delayed treatment, and poor awareness may
contribute to the progression of diabetic foot ulcers
in these populations. Previous research conducted
in India involving 162 DFU patients reported that

social and clinical factors such as hypertension,
neuropathy, and poor healthcare  access
significantly  increased the likelihood of
amputation. Another clinical study examining risk
factors in diabetic foot wounds also emphasized
that underlying health conditions and delayed
clinical management contribute to higher
amputation rates in vulnerable patient groups. 314

Lifestyle factors such as smoking and alcohol
consumption were also associated with amputation
in this study. Among 44 alcohol users (55%), 31
patients (70.4%) underwent amputation, which was
significantly higher compared to 22 amputations
(61.1%) among non-alcohol users (y*> = 13.30, p =
0.005). Similarly, 43 patients (53.75%) were
smokers, and 29 of them (67.4%) underwent
amputation, slightly higher than non-smokers (24;
64.8%) (x> =13.71, p=0.01). Smoking can worsen
blood circulation and delay wound healing, which
increases ulcer severity. Previous studies have
reported similar findings, showing that smoking
significantly increases the risk of amputation in
DFU patients. Another study on diabetic foot
complications also identified vascular impairment
and infection severity as major contributors to limb
|OSS.[15‘16]

Comorbid conditions were also strongly associated
with amputation outcomes. In the present study, 38
patients (47.5%) had hypertension, among whom
27 patients (71%) underwent amputation, which
was significantly higher compared with non-
hypertensive patients (26; 61.9%) (x> = 41.36, p =
0.001). Additionally, peripheral arterial disease
(PAD) was present in 48 patients (60%), and 38 of
them (79.1%) underwent amputation, whereas only
13 patients (40.6%) without PAD underwent
amputation (¥* = 1551, p = 0.003). PAD
significantly reduces blood flow to the lower
extremities, delaying wound healing and increasing
infection risk. Previous research involving 654
diabetic foot patients found that peripheral arterial
disease and anemia were major predictors of
amputation. Another study also identified PAD as
the most critical risk factor influencing major
amputation in DFU patients.[1718]
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Clinical characteristics such as obesity, long
duration of diabetes, and neuropathy also
influenced amputation risk in this study. Obese
patients accounted for 30 cases (37.5%), and 28 of
them (93.3%) underwent amputation, representing
the highest amputation prevalence among BMI
categories. Additionally, 53 patients (66.25%) had
diabetes for more than 5 years, with 39 amputations
(73.5%). Severe peripheral neuropathy (score >4)
was present in 72 patients (90%), among whom 50
patients (69.4%) underwent amputation.
Neuropathy leads to loss of protective sensation in
the foot, which increases the risk of unnoticed
injuries and infections. Previous studies have
confirmed that neuropathy and long duration of
diabetes significantly increase DFU severity and
amputation risk. Research has also shown that
ischemia and neuropathy together significantly
worsen DFU outcomes,[*9.20]

Ulcer severity and treatment adherence were
strongly associated with amputation outcomes in
the present study. The results showed that the risk
of amputation increased progressively with Wagner
ulcer grade, rising from 25% in Grade 1 (1/4
patients) to 50% in Grade 2 (9/18 patients), 66.6%
in Grade 3 (14/21 patients), 71.4% in Grade 4
(15/21 patients), and reaching 87.5% in Grade 5
(14/16 patients). This clearly indicates that
advanced ulcer severity significantly increases the
likelihood of limb loss. In addition, medication
adherence played an important role in treatment
outcomes. Among patients with low medication
adherence, 35 out of 43 patients (81.3%) underwent
amputation, compared with 15 of 27 patients (55%)
with moderate adherence and only 3 of 10 patients
(30%) with high adherence. These findings
highlight the importance of early ulcer
management and consistent treatment compliance
in preventing severe DFU complications.[?!l

Laboratory parameters and infection indicators
were also associated with increased amputation risk
in the present study. Patients with poor glycemic
control (HbALc) accounted for 41 cases (51.25%),
among whom 30 patients (73.1%) underwent
amputation, while patients with moderate control
showed 22 amputations (61.1%). Elevated infection
markers were also linked with poor outcomes. The
amputation rate increased with rising white blood
cell (WBC) counts, reaching 100% among patients
with severe WBC elevation (3/3 patients).
Additionally, anemia was commonly observed
among DFU patients, with 15 amputations among
18 patients with severe anemia, suggesting that
reduced oxygen-carrying capacity may impair
wound healing. Previous studies have also reported
that Wagner grade, elevated WBC levels, and poor
metabolic control significantly increase the risk of
amputation in diabetic foot ulcer patients.?2
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Multiple regression analysis was performed to
determine whether duration of hypertension,
HbAlc levels, and duration of diabetes
independently predicted the risk of amputation
among diabetic foot ulcer patients. The results
indicated that none of these variables were
statistically significant predictors of amputation.
Duration of hypertension showed a negative
association (B = —0.255, p = 0.163), while HbAlc
showed a weak negative relationship (B = —0.581,
p = 0.555). In contrast, duration of diabetes showed
a slight positive association (B = 0.147, p = 0.326).
However, all p-values were greater than 0.05,
indicating no statistically significant independent
effect. These findings suggest that amputation risk
in DFU patients is influenced by multiple factors
such as infection severity, peripheral arterial
disease, neuropathy, and ulcer grade rather than
single metabolic indicators alone.[?l

CONCLUSION:

The present study evaluated the factors associated
with amputation among diabetic foot ulcer (DFU)
patients. Among 80 patients included in the study,
53 patients (66.25%) underwent amputation,
indicating a significant burden of severe DFU
complications. The findings showed that several
factors were associated with higher amputation
risk, including older age, male gender, low
socioeconomic status, smoking, alcohol
consumption, hypertension, peripheral arterial
disease, obesity, long duration of diabetes, severe
neuropathy, and higher Wagner ulcer grades. In
addition, poor medication adherence, inadequate
foot-care practices, poor glycemic control, elevated
white blood cell counts, and anemia were also
linked with increased amputation rates. However,
regression analysis showed that duration of
hypertension, HbAlc levels, and duration of
diabetes were not independent predictors of
amputation, suggesting that DFU outcomes are
influenced by multiple interacting clinical and
behavioral factors.
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