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Abstract

Foot deformities have long been recognized as significant risk factors contributing to the
development of foot ulcers in individuals with diabetes mellitus. Diabetic foot complications,
particularly diabetic ulcers, are known to cause a substantial decline in the overall quality of life
for affected patients. This research contributed to identify and analyze various types of foot
deformities observed in diabetes mellitus patients, along with evaluating their potential
contribution to the incidence of diabetic ulcers, in Wound Care Clinic Pontianak. This research
employed a cross-sectional study design, utilizing a total sampling method. A total of 40 patients
who visited the clinic during December 2024 were included in the sample. The data collection
instrument consisted of an observational sheet for foot deformities, supported by visual guides
featuring representative images. Photos of patients' feet were taken using a cellphone camera,
capturing views from anterior, posterior, or lateral angles as necessary. These images were then
compared to reference images representing five foot deformities: hallux valgus, hammer toe, claw
toe, mallet toe, and Charcot foot. Among the findings, claw toe emerged as the most prevalent
deformity, highlighting its significance as a key risk factor in the development of diabetic ulcers.
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1. Introduction

One of the serious complications that often
occur due to diabetes is diabetic ulcers. Diabetic
ulcers involve partial or complete damage to the
skin, which can extend to the underlying tissue,
tendons, muscles, bones, or joints in individuals
with diabetes. This condition arises as a result of
persistently high blood sugar levels (Wang et al.,
2022, Monteiro-Soares et al., 2020). If a diabetic
ulcer remains untreated for a prolonged period and
fails to heal properly, it can become infected.

Diabetic foot ulcer is a serious complication
of diabetes, associated with high mortality,
morbidity, and significant medical costs (Moore et
al., 2021). Diabetic foot problems can also lead to
job loss or reduced income for patients, hinder their
education, and damage social relationships. These
issues can also indirectly impact their psychological
well-being and overall environment. Therefore, risk
factors must be identified and monitored to prevent
diabetic foot complications (Polikandrioti et al.,
2020).

Infected foot ulcers often lead to gangrene
and may ultimately result in the amputation of the
lower extremities (Dayya et al., 2022). The
prevalence of diabetic ulcers is reported to be quite
high in various countries. Globally, the prevalence
reaches 6.3% (Jodheea-Jutton et al., 2022). One of
the risk factors contributing to the development of
diabetic ulcers is foot deformity. Foot deformities
increase pressure on the foot, and when combined
with neuropathy, they further elevate the risk of
developing diabetic ulcers (Armstrong et al., 2023,
Dewi & Hinchliffe, 2020).

Foot deformities have been identified as a
risk factor for foot ulcers in individuals with
diabetes. Diabetic foot complications, such as
diabetic ulcers, can negatively impact the quality of
life of those affected (Polikandrioti et al., 2020).
Structural deformities in the feet of diabetic patients
are often the underlying cause of diabetic ulcers
(Primadhi & Herman, 2021).

Some deformities commonly found in
diabetic feet include hallux valgus and hammer toe
(Mekonnen et al, 2021). In addition, other
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deformities such as claw toes, mallet toes, and
Charcot foot are also frequently observed in
individuals with diabetes. These deformities can
alter foot biomechanics, increase pressure on
certain areas, and eclevate the risk of foot ulcers
(Ababneh et al., 2020, Tsaklis & Tentolouris, 2024)

Several previous studies have examined the
risk of diabetic ulcers in patients with type 2
diabetes and have identified foot deformities as one
of the contributing factors (Rossboth et al., 2021).
This study focuses on patients with foot deformities
who have a higher risk of developing diabetic
ulcers. However, few studies have provided a
detailed explanation of the specific types of foot
deformities commonly experienced by patients and
their associated risks. In this context, it is important
to conduct further research on the types of foot
deformities in patients with diabetic ulcers to
predict which types of deformities have a higher
incidence of ulcers.

2. Method

This study explores the relationship between
different types of foot deformities as risk factors
and the incidence of diabetic ulcers. It also analyzes
the extent to which foot deformities contribute to
the risk of ulcers in patients with Diabetes Mellitus.
The research design used was cross-sectional, and
the sampling technique applied was total sampling,
involving 40 patients who visited the diabetes
wound care clinic in December 2024.

The instrument used in this study was a foot
deformity observation sheet, accompanied by
guided images of foot deformities. Data collection
was conducted using a cellphone camera to capture
images of foot deformities. Images were taken from
at least one of three possible angles, anterior view,
posterior view, or lateral view, as needed to
facilitate interpretation. The captured images were
then compared with the reference guide, which
included five types of foot deformities: hallux
valgus, hammer toe, claw toes, mallet toe, and
Charcot foot, each represented by a single reference
image to aid in analysis.

The instrument, in the form of a foot
deformity guide image, was tested for validity
through expert judgment by consulting with
specialists experienced in wound care and research
related to diabetes mellitus and diabetic ulcers. This
consultation was conducted to ensure that the
instrument aligned with relevant theories and
research objectives, making it suitable for data
collection. This research was conducted in January
2025 at the Wound Care Clinic Pontianak.

The collected data will be processed and
analyzed. The first stage involves a univariate
analysis to understand the overall distribution of
foot deformity types. Next, an analysis will be

conducted to identify which risk factors associated
with different types of foot deformities are linked to
the incidence of diabetic ulcers in patients. This
research was reviewed and approved by the Ethics
Committee of Health Research, STIKes Yarsi
Pontianak  under  ethical permit number:
006/KEPK/STIKes.YSI/1/2025.

3. Results and Discussion

Table 1 shows that the majority of
respondents were male (42,5%), with a middle age
of 45-59 years and most had suffered from diabetes
mellitus for 5-10 years (50%). Previous research
suggests that men have a higher risk of developing
diabetes than women. A study conducted by
scientists from the University of Glasgow,
Scotland, involved 51,920 men and 43,137 women,
all of whom were type 2 diabetes sufferers with a
body mass index (BMI) above the overweight
threshold. The study results showed that men
developed diabetes at an average BMI of 31.83
kg/m?, whereas women developed it at an average
BMI of 33.69 kg/m? This difference in risk is
attributed to body fat distribution, as men tend to
accumulate fat in the abdominal area, increasing the
risk of central obesity, which contributes to
metabolic disorders (Yosa & Wibowo, 2023).
Previous research found different results, indicating
that the female gender was associated with the
incidence of foot deformities. Reports from
previous studies also explained that women
experienced a higher incidence of foot deformities
compared to men (Lacopi et al., 2023). Women
tend to adopt a more modern lifestyle than men,
particularly in terms of footwear choices. Women's
shoes are often designed with a pointed front,
limiting the space available for toe movement.

Based on age characteristics, individuals
aged 40—60 years have a high risk of developing
diabetes mellitus. This phenomenon may be due to
the physiological decline that occurs after the age
of 40, contributing to an increased risk of
angiopathy. Additionally, in older age, the wound
healing process tends to be slower, which may be
caused by a decline in blood vessel function and an
increased risk of infection (Nanayakkara et al.,
2021). In line with the results of other studies,
Kossioris et al., (2019) stated that the average age
of the total sample was 64.9 years. Their study
examined diabetes mellitus patients who
experienced foot deformities, whether or not they
had undergone amputation. Similarly, the research
by Sutkowska et al., (2019) found that the average
age of patients in their study was 64.6 years. Also
reported that the average age of individuals
suffering from diabetic foot deformities was 61
years. According to researchers, the risk of
developing deformities increases with age because
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individuals have a reduced ability to care for
themselves, particularly their feet.

A long history of diabetes mellitus can be a
contributing factor to foot deformities. Previous
research states that individuals who have had
diabetes mellitus for >5 years are nearly twice as
likely to develop ulcers compared to those with a
disease duration of less than 5 years (Rubio et al.,
2020). As the disease progresses and
microangiopathy develops, diabetic neuropathy can
trigger foot wulcers, deformities, and even
amputation (Edmonds et al., 2021).

Table 1. Characteristics of research respondents
based on gender, age, and suffered from diabetes
mellitus (n=40)

Variable f %
Gender

Man 24 60.0%
Women 16 40.0%
Age

Adult (26-44 years) 7 17.5%
Middle age (45-59 years) 17 42.5%
Elderly age (60-74 years) 16 40.0%
old (75-90 years) 0 0
Very old ( >90 years) 0 0
Suffered from diabetes

<5 years 4 10.0%
5-10 years 20 50.0%
>10 years 16 40.0%

Table 2 shows the distribution of
characteristics of the most common type of foot
deformity, namely Claw Toe, which was found in
14 respondents (35%). The research result also
shown that Claw Toe is the most common type of
foot deformity in patients with diabetes mellitus
(DM). These findings align with the fact that nerve
damage is a major factor in the pathogenesis of
diabetic foot deformities, with the most distal
extremities, such as the toes, being the first to be
affected (Kimura et al., 2020).

In this study, five types of diabetic foot
deformities were analyzed, four of which focused
on toe deformities, namely hallux valgus, hammer
toe, claw toe, and mallet toe. Claw toe deformity
was recorded as the most common, with a
prevalence of 35% among 40 respondents, while
the incidence of diabetic ulcers was 39.4%. This
finding is consistent with research conducted by
Debeattista et al., (2021) which reported that 68% of
ulcers occurred on the toes. This observation is
highly significant, considering that the toes of
diabetic patients undergo various structural
changes, primarily due to glycosylation the
accumulation of glucose in soft tissues which
negatively affects the elasticity of tendons,
ligaments, and muscles. As a result of these

limitations, toe deformities, particularly claw toe,
hammer toe, mallet toe, and hallux valgus, have
been shown to have a higher incidence in
individuals with ulcers. Furthermore, this
deformity, combined with the limited blood supply
to the toes due to the small lumen of the digital
artery, makes the toes particularly vulnerable to
ulceration when subjected to pressure from
footwear and/or the deformity itself.

The results of this study showed that the
most common type of foot deformity among
patients was Hallux valgus. Previous research
found that data analysis from 55 respondents
showed that 16 respondents had foot deformities.
The most common deformity found in patients was
Hallux valgus, with a total of 10 cases (Dismore,
2022). Hallux valgus develops due to a deformity
of the bones in the big toe joint (first metatarsal).
The big toe grows abnormally, tilting towards the
other toes. A multiplanar deformity, including a
rotational component, has been recognized over the
past 5 to 10 years in individuals experiencing it.
Pronation of the metatarsal bones has been
identified as the cause of the rounded appearance of
the metatarsal heads, while supination pressure has
been found to be beneficial for achieving better
deformity correction (Wagner & Wagner, 2020).
Using CT scans, up to 87% of hallux valgus cases
show pronation of the metatarsal bones,
highlighting the multiplanar nature of the
deformity. This pronation explains the observed
shape of the metatarsal bones and the medial
malposition of the sesamoid bones in radiological
studies, which has been identified as one of the
most significant factors contributing to recurrence
after treatment (Najefi et al., 2022).

Table 2. Frequency distribution of foot deformity
types experienced by diabetes mellitus patients

(n=40)
Variable f %
Foot deformity types
Hallux valgus 9 22.5%
Hammer toes 8 20.0%
Claw toe 14 35.0%
Mallet toe 7 17.5%
Charcot Foot 2 5.0%

Another type of foot deformity examined in
this study was Charcot foot, which was identified in
one respondent, accounting for 5% of the total
patients who experienced ulcers. The low number
of Charcot foot cases in this study can be attributed
to the limited number of respondents and the
relatively low prevalence of this deformity. In a
study conducted by Edmonds et al., (2021), it was
reported that among patients with diabetes, there
was one case of Charcot neuroarthropathy for every
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680 individuals. Further analysis revealed one case
for every 333 individuals with diabetes.

Table 3 shows the previous history of ulcers.
More than half of the respondents in this study
(57.5%) had a history of previous ulcers. This
finding aligns with research conducted by Ouyang
et al, (2021) which demonstrated a relationship
between a history of previous ulcers and the
incidence of diabetic foot wulcers. Similarly,
research by Badahdah et al., (2024) reported that
49.1% of the 57 respondents suffered from
recurrent diabetic foot ulcers.

Furthermore, research found that diabetes
mellitus patients with a history of previous ulcers
have a 3.25 times greater risk of experiencing
chronic complications in their feet. This may be due
to a lack of awareness among diabetes patients
regarding ulcer prevention, which is often
exacerbated by  smoking  habits, further
deteriorating their health condition.

A history of ulcers or previous amputations
is not the sole factor contributing to ulcer
development (Gong et al., 2023). If an individual
sustains an injury while experiencing uncontrolled
blood sugar levels, microorganisms can easily
invade and persist for an extended period. This
condition arises due to high glucose levels, which
create an ideal environment for microbial growth,
compounded by a weakened immune system,
thereby increasing the risk of infection (Arora et al.,
2021).

Table 3. Frequency distribution previous history of
ulcers (n=40)

Variable f %
Previous history of ulcers

Having history 23 57.5%
No history 17 42.5%

In this study, patients with good knowledge
of diabetes mellitus had fewer diabetic wounds and
foot deformities. Despite the fact that most
respondents had a high level of education, they
were also proactive in seeking information and
learning about the disease they suffered from. As a
result, they paid close attention to reliable sources
of knowledge regarding diet management, physical
activity, consulting healthcare services, taking
medication regularly, and performing proper foot
care. Most respondents understood the importance
of foot care and maintenance, as they had received
extensive information about the high risk of foot
deformities in diabetes mellitus (DM) patients.
They were also aware that these deformities could
lead to complications such as ulcers and, in severe
cases, even amputation. Previous research has
explained that diabetic foot conditions pose a
significant physical and mental burden on patients.

However, these complications can be prevented
through  proper patient education, regular
preventive care, and appropriate treatment (Bus et
al., 2020).

Table 4 shows that the majority of
respondents experienced diabetic ulcers, with a
total of 34 respondents (85%). This finding is
consistent with research by Chang et al., (2020)
which reported that most diabetes mellitus patients
suffer from diabetic ulcers. Similarly, research
Bekele et al., (2020) revealed that diabetic ulcers
are the most common complication among diabetes
mellitus patients. According to Theocharidis &
Veves, (2020) a diabetic ulcer is a wound on the
feet of diabetic patients caused by peripheral and
autonomic nerve disorders. Several factors increase
the risk of diabetic ulcers in individuals with
diabetes, including sensory neuropathy, which
makes patients unaware of wounds on their feet;
ischemic disorders, which slow down the wound
healing process; and immune system disorders
(Manisha et al., 2024)

The prevalence of diabetic ulcers is recorded
at 15%, with the risk of amputation reaching
approximately 30% and a mortality rate of around
32%. In Indonesia, diabetic ulcers are the leading
cause of hospitalization, accounting for up to 80%
of hospital admissions. Approximately 13% of
diabetic foot wounds occur in hospitalized diabetes
patients, while around 26% of diabetes patients
receive outpatient care (Hidayat et al., 2022).

Table 4. Frequency distribution Incidence of
Diabetic Ulcers in Patients with Diabetes Mellitus

(n=40)
Variable f %
Incidence of Diabetic
Having an ulcers 34 85.0%
No ulcers 6 15.0%

The findings of this study indicate a weak
correlation between risk factors and the incidence
of foot deformities and diabetic ulcers among
patients with diabetes mellitus. This weak
correlation may be attributed to several factors,
such as the limited variation in respondents’
characteristics, relatively good patient awareness
regarding foot care, and the possible presence of
unmeasured confounding variables, including long
term blood glucose control, duration of diabetes, or
adherence to therapy. Furthermore, the use of
adapted instruments without local validity and
reliability testing may have affected the accuracy of
the measurements. Nevertheless, these findings
hold important implications for nursing practice,
particularly in strengthening preventive efforts
through foot care education, early screening for
deformity risk, and enhanced monitoring of foot
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conditions among diabetic patients in wound care
clinics.

4. Conclusions and Suggestions

Foot deformities particularly toe deformities
such as claw toe, hammer toe, mallet toe, and
hallux valgus play a significant role in the
development of diabetic ulcers among patients with
diabetes mellitus. These deformities arise from
structural changes caused by glycosylation, leading
to reduced soft tissue elasticity and increased
susceptibility to pressure injuries. Limited blood
supply to the foot further aggravates this condition.
The combination of deformity and compromised
perfusion in the digital arteries makes the toes
particularly prone to ulceration due to pressure
from footwear or the deformity itself.

Claw toe is the most common type of foot
deformity observed in patients with diabetes
mellitus. This finding is consistent with evidence
that nerve damage is a key factor in the
pathogenesis of diabetic foot deformities, with the
most distal extremities — such as the toes — being
the first to be affected. Hallux valgus, on the other
hand, results from bone misalignment in the first
metatarsophalangeal joint, causing the great toe to
deviate toward the other toes. Recent studies over
the past decade have identified this condition as a
multiplanar ~ deformity  involving  rotational
components. Pronation of the metatarsal bones
contributes to the rounded appearance of the
metatarsal heads, while supination pressure has
been shown to aid in correcting the deformity.

Nurses play a pivotal role in educating
patients with diabetes on proper foot monitoring to
prevent complications. Comprehensive  foot
assessments should include evaluation of footwear,
as inappropriate shoes can precipitate ulcer
formation. During visual inspection, areas between
the toes should be examined for ulcers, infections,
calluses, or nail abnormalities. Furthermore,
assessment of foot deformities is essential, as
neuropathic imbalances can lead to common
deformities such as hammer toe and claw toe.
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