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Abstract:

Background: Diabetic foot complications are a major cause of morbidity among patients with diabetes and are
preventable through appropriate foot care practices. Early risk identification and foot care assessment helpsto
prevent diabetic foot complications. Methods: A cross-sectional study was conducted among patients with diabetes
who were attending the Non-Communicable Disease (NCD) clinic of a tertiary care hospital in Chennai over a period
of two months. Data were collected using an interviewer-guided questionnaire. Foot risk assessment and Foot
practices was assessed using the 60-Second Foot Screening Tool and a validated structured questionnaire. Statistical
analysis included the fisher test for association and the ANOVA for comparison of means. Results: Among the 175
participants with diabetes, 52.5% were classified as Category-0, 16.5% as Category-1, 14.2% as Category-2, and
16.5% as Category-3 footrisk. Overall, 38.6% demonstrated good foot care practices, 42.0% had moderate practices
and 19.4% had poor practices.A significant association was observed between the duration of diabetes and foot risk
category(p < 0.001). Duration of diabetes was also significantly associated with foot care practices(p = 0.001).
Conclusion: According to the outcomes, the frequency of diabetic foot complications amongst the patients with
diabetes is extremely high and linked to many controllable factors, such as inadequate foot hygiene, inappropriate
glycemic control in the body, inappropriate footwear and barefoot walking.

Keywords: Diabetic Foot Problems, Foot Care Practices, 60 Second Foot Screening Tool, Barriers to Good Foot
Care Practice

Introduction: India has the most diabetes cases in the world, with
77 million in 2019. By 2023, this number is expected to
rise to 100 million, which is one-fifth of the global

Diabetes is one of the biggest health problems in the
world, affecting more than 500 million adults. The

International Diabetes Federation (IDF) says that 8.8% burden. This increased prevalence is due to rapid

of adults have diabetes. According to the most recent urbanisation and socioeconomic and dietary pattern

numbers, 463 million people around the world have modifications . Though diabetes has stabilised in some

diabetes, and 374 million are prediabetic. By 2045, this developed states, it continues to increase in many

number is expected to rise to 700 million people with regions, highlighting the need for state-specific policies

diabetes and 548 million people withlmpaired Glucose and interventions to control the growing burden of

Tolerance. a 51% rise from 2019 ™" diabetes ”'. Statistics show a higher prevalence in urban
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populations (20-30%) than in rural populations, due to
sedentary lifestyles and consumption of processed
foods'.

Diabetic foot ulcer (DFU) is a complication of
diabetes, with a lifetime risk of 15-25% among diabetic

™. Foot ulcers can lead to lower extremity

patients
amputations in up to 85% of cases. This causes
substantial morbidity due to repeated infections,
prolonged hospital stays, and high mortality rates,
exceeding 50% within 5 years after major amputation .
These ulcers also reduce quality of life through pain,
limited mobility, social isolation and psychological

[

distress . They remain the leading cause of non-

traumatic lower-limb amputations .

The development of diabetic foot complications
occurs due to neuropathy, peripheral arterial disease and
biomechanical abnormalities that predispose the foot to
injury, infection, delayed healing and lower-limb
amputation”’. Loss of protective sensation due to
neuropathy leads to repeated unnoticed trauma, while
autonomic dysfunction causes skin dryness and fissuring
that facilitate ulcer formation. Vascular insufficiency

increases ischemia and delays wound healing "’

India bears a disproportionately high burden of
diabetic foot disease owing to its large population of
individuals with diabetes and socioeconomic challenges.
Approximately 15-25% of individuals with diabetes
develop a DFU during their lifetime, of whom nearly
50% develop infections requiring hospitalization and
about 20% undergo lower-limb amputation'". This high
burden is mainly driven by delayed diagnosis, poor
glycemic control, and socioeconomic factors. Factors
like low literacy, financial constraints, barefoot practices
and inappropriate footwear increase the risk of foot
trauma and ulceration. Despite improved healthcare
strategies, several barriers prevent good foot care
practices, particularly in lower-income settings. Lack of
awareness regarding regular foot examination and
preventive foot care leads many patients to seek medical
attention only after symptoms appear. Cultural practices
such as walking barefoot during temple visits or
religious rituals may increase the risk of foot injuries
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among individuals with diabetic neuropathy.
Occupational exposures such as construction work,
prolonged standing, and wet work may also cause

repeated minor trauma and infections affecting the feet
[12]

Financial constraints limit access to appropriate
footwear and regular medical care, leading to delayed
treatment. Difficulty accessing specialised foot care
services, long travel distances, and the need for multiple
hospital visits may discourage timely care. Social
dependency on family members and misunderstanding
of medical instructions regarding foot care practices may
also contribute to poor adherence to preventive
measures. Understanding these barriers is essential for
developing interventions to improve foot care practices

"3 Despite

and reduce diabetic foot complications
recommendations for annual foot examination, newly
diagnosed patients often receive limited counselling
regarding foot care, and preventive practices are

frequently initiated only after complications occur '

Despite awareness of diabetic foot conditions
among diabetes patients, a gap still exists between
knowledge and foot care practices. Hospital-based
studies in India show that although 69% of diabetic
patients have adequate awareness, only 41.6% practice
appropriate foot care, such as daily self-foot
examinations and proper nail hygiene. This difference
results from poor self-management behaviours,
educational challenges, and limited counselling during

clinical visits ",

Objectives:

1. To describe the clinical profile of adult patients with
diabetes attending the NCD clinic and to determine
the association between various factors and diabetic

footrisk.

2. To classify participants according to diabetic foot
risk using the 60-Second Diabetic Foot Screening
Tool.

3. To assess foot self-care practices using a validated

foot care questionnaire.
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Methodology
Study setting

A cross-sectional study was designed to assess foot
care practices and evaluate the risk of diabetic foot
problems among adult patients with diagnosed diabetes
attending the Non-Communicable Disease (NCD)
Clinic of a tertiary care teaching hospital in Chennai,
Tamil Nadu, India.

Sample size

For the sample size in this research, the formula used
was N=Z?pq/d?, based onGeorge H et al.,the estimated
prevalence rate of good footcare practice was 67% ",
With the confidence interval at 95% (Z=1.96) and
allowable error set at 7%, the calculated sample size was
175 subjects. Sampling was done consecutively,
whereby all diabetic patients attending the OPD were
included until the desired sample size was met.

Study population

Inclusion criteria: Participants aged 18 years and
above who were diagnosed with diabetes, were receiving
treatment and were willing to provide written informed
consent.

Exclusion criteria: Diabetic foot problems are
uncommon in children and are predominantly associated
with Type 1 diabetes, where foot care is generally
managed by caregivers "', Participants with gestational
diabetes, steroid-induced diabetes, recently diagnosed
diabetes at the time of the interview, severe mental
retardation, critical illness, or inability to walk due to
causes other than diabetes were also excluded from the
study.

Questionnaire and data collection

Data collection started after obtaining approval
from the Institutional Ethics Committee. After
explaining the study protocol, written informed consent
was obtained from all participants. Data were collected
using a pre-tested semi-structured questionnaire adapted
from previously validated tools used in community-
based studies assessing diabetic foot care practices "
Face-to-face interviews and clinical examinations were

conducted to obtain information.
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The questionnaire consisted of five sections and 38
questions covering demographic details, clinical
characteristics of diabetes, foot screening using a
standardised clinical tool, foot care practices, and
barriers to foot care practices.

Data on age, sex, duration of diabetes, mode of
therapy, fasting capillary blood glucose, smoking habit,
and alcohol intake were obtained. Duration of diabetes
was categorised as <1 year, 1— <5 years, 5- <10 years,
and >10 years. Smoking habit was classified as active
smokers, passive smokers, and never smokers according
to the definitions of the Centres for Disease Control and

(18]

Prevention ' . Alcohol intake was classified as current

drinker, ex-drinker, and abstainer according to World

Health Organisation definitions "”.

Clinical examination of the feet was performed
using the 60-Second Diabetic Foot Screen Tool, a
validated screening instrument for categorising foot
problems . The tool assesses parameters such as skin
status, nail status, presence of callus or ulceration, foot
deformities, loss of protective sensation, vascular status,
and type of footwear.

Peripheral neuropathy was assessed using a 10g
monofilament test to detect loss of protective sensation
"I Sensory testing was performed at standard plantar
sites, and absence of sensation at one or more sites was
considered indicative of loss of protective sensation.

Vascular status was assessed by palpation of pedal
pulses. Additional features such as dependent rubor, cool
feet, hallux mobility, deformities including Charcot
changes or hammertoes, and type of footwear were
noted. The presence of comorbidities such as
retinopathy, nephropathy, cardiovascular disease,
peripheral arterial disease, and smoking was also
recorded as these are risk factors for diabetic foot

complications"”.

Foot care practices were assessed using a pre-
validated 15-item semi-structured questionnaire adapted
from previously published studies "”. The questionnaire
evaluated practices such as daily foot inspection, drying
between toes, footwear habits, nail care practices,
inspection of footwear before use, avoidance of barefoot
walking, use of moisturisers, avoidance of sharp
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instruments for callus removal, and protection from
extreme temperatures, with a maximum score of 15.

Participants were also asked to identify barriers to
appropriate foot care practices using a checklist
including lack of awareness regarding foot care,
religious or cultural practices such as barefoot walking,
occupational exposures, financial constraints affecting
footwear purchase, difficulty accessing specialised foot
care facilities, time constraints due to multiple hospital
visits, dependence on family members for healthcare

access, and misunderstanding of foot care instructions
[21,22]

Following data collection and clinical examination,
all participants were provided brief health education on
appropriate diabetic foot care practices, including daily
inspection, proper hygiene, and use of appropriate
footwear, in line with standard diabetes care
recommendations.

Statistical analysis

The data from the questionnaire were entered into
Microsoft Excel 2020. All data were analysed and
assigned binary scoring. Duration of diabetes, smoking,
and alcohol consumption were categorised using a
predefined scoring system.

Foot condition was assessed using the 60-Second
Diabetic Foot Screening Tool. Parameters such as loss of
protective sensation (LOPS), peripheral arterial disease
(PAD), and foot deformity were scored, and the average
of assigned scores was calculated for each parameter.
These were converted into binary variables, where a
score of more than 50% was considered “present” (1)
and less than 50% as “absent” (0). Other clinical
parameters included history of ulcer, active ulcer, prior
lower extremity amputation, and nephropathy, which
were also categorised as binary variables (1 = present, 0

absent). Based on these variables, foot risk was
classified into five categories:

A. Category-0: No LOPS andno PAD
B. Category-1: Presence of LOPS or PAD
C. Category-2: LOPS with PAD, or LOPS with

deformity, or PAD with deformity
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D. Category-3: LOPS or PAD along with one or more
of the following: history of ulcer, lower extremity
amputation, or nephropathy

Category-4: Presence of active ulcer

Foot skin and nail conditions were assessed by
summing the assigned scores. Foot care practices were
evaluated using a structured questionnaire adapted from
a previous study. Mean percentage score was calculated
for foot self-care practices using the formula: Sum of
scores obtained / Maximum possible score x100. These
scores were categorised into good and poor using a cut-
off of 50% ©". A score of 1 was given to each good
practice and 0 to each poor practice, and the total score
was converted into a percentage using the formula:
(Obtained score / 15) x 100. Scores greater than 50%
were categorised as good practice (1) and less than 50%
as poor practice (0) for further analysis.

Fisher’s exact test was used to assess associations
between categorical variables including duration of
diabetes and foot risk category, duration of diabetes and
foot care practices, smoking and foot risk category, and
alcohol consumption and foot risk category. A p-value <
0.02 was considered statistically significant. Analysis of
Variance (ANOVA) was used to compare mean foot care
practice scores across different duration groups. Barriers
to foot care practices were analysed descriptively and
presented using charts and graph.

Results

We enrolled 175 patients with diabetes visiting the
NCD clinic in a tertiary care hospital in the study. The
mean age of the participants was 58.61+ 9.8 years. The
study population comprised 95 (54.3%) males and 80
(45.7%) females. With regard to antidiabetic therapy,
131 (74.9%) patients were receiving oral hypoglycemic
agents (OHA) alone, 18 (10.3%) were on insulin therapy
alone, and 31 (17.7%) were receiving a combination of
OHA and insulin. Table 1 shows the distribution of
participants according to duration of diabetes and foot
risk category. A total of 175 participants, 21% had <1
year of diabetes duration, 32% had 1- <5 years of
diabetes duration, 29% had 5- <10 years of diabetes
duration, and 17% had>10 years of diabetes duration.
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Among the study participants, 52.5% were categorised
as Category-0, 16.5% as Category-1, 14.2% as
Category-2 and 16.5% as Category-3foot risk, as per the
60 Second Foot Screening Tool Category.

The relationship between the duration of Diabetes
with 60 Second Foot Screening Tool Category was
assessed through a cross-tabulation. Owing to sparse cell
counts and zero frequencies in the contingency tables,
the assumptions of the Chi-square test were not met.
Therefore, Fisher’s exact test was used to assess the
association between duration of diabetes and diabetic
foot risk category. To facilitate statistically valid
analysis, adjacent categories were combined into
clinically meaningful groups IWGDF Categories 0—1
vs.2-3)

To assess the relationship between Diabetes
Duration and Foot Practice Score, Fisher’s exact test was
done, and it revealed a statistically significant
association between the duration of diabetes and foot
practice score (p <0.001). But 80% of cells had expected
counts below 5, meaning a key assumption of the chi-
square test was not met; Therefore, Fisher’s exact test

was used to assess the association between duration of
diabetes and foot care practice. To facilitate statistically
valid analysis, adjacent categories were combined into
clinically meaningful groups (low & Moderate vs High).
Table 2 illustrates the association between the duration
of diabetes and foot practice score.

Asdepicted in Table 3, A one-way ANOVA was used
to compare mean foot practice scores among the
different groups of diabetes duration

As shown in Table 3, a one-way analysis of
variance (ANOVA) was conducted to compare mean
foot practice scores across the different duration-of-
diabetes groups. This test provided a statistically
significant result of F = 352.077 and p < 0.001,
suggesting that the duration of diabetes significantly
influences foot care practices.

Correlation analysis revealed a very strong positive
relationship between duration of diabetes and foot
practice score, with Spearman’s il = 0.946 (p < 0.001).
This indicates that foot care practice scores significantly
improve as the duration of diabetes increases

Table 1: Distribution of Participants by Duration of Diabetes and 60 Second Foot Screening Tool

Category (Merged Categories) (n = 175)

Duration of 60 SECOND FOOT SCREENING 60 SECOND FOOT SCREENING Total
TOOL Category 0-1 TOO Category 2-3
<§ year 93 0 93
>5 years 28 54 82
Total 121 54 175
Table 2: Association between Duration of Diabetes and Foot Practice Score (n = 175)
Duration Low(1-5) & Moderate (6-10) High(1115) Total
<Syear 93 0 93
>5 years 36 46 82
Total 129 46 175
Table 3: ANOVA of Foot Practice Score by Duration of Diabetes
Source Sum of Squares Mean Square F p-value
Between Groups of 1161.825 387.275 352.077 <0.001
Duration of Diabetes
Within Groups of 188.095 171 1.100

Duration of Diabetes

Total 1349.920 174
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The barriers to good foot care practices reported by
the study participants are presented in Figure 1. The
most reported barrier in this study was a lack of
awareness about the importance of foot care in 112
participants, indicating a significant gap in patient
education. This was followed by time constraints in 82
participants, financial limitations 76 participants,
occupational barriers such as prolonged standing or
construction-related work 75 participants, difficulty in
accessing specialised foot care facilities due to long
travel distance 62 participants, dependence on family
members for healthcare access 61 participants and
religious or cultural practices, including barefoot
walking 11 participants which may hinder regular foot
care practices. Additionally, misunderstanding of foot
care instructions was reported by 42 participants,
needing for clearer communication by healthcare
providers. Overall, both knowledge and socio-economic
factors influence foot care practices among patients with
diabetes.

Discussion

The study assessed diabetic foot risk and foot self-
care practices among adults with diabetes who attended a
tertiary-care NCD clinic. The mean age was 58.6 years,
with a slight male predominance, and most participants
were on oral hypoglycaemic agents. Although over half
were classified as low risk (Category 0), a considerable
proportion fell into higher-risk categories (2 and 3),
indicating a substantial burden of established or

00230 ::

impending foot complications. Most participants had
diabetes for more than five years, and poor glycaemic
control was commonly observed, indicating a high-risk
clinical profile. A statistically significant association was
observed between the duration of diabetes and diabetic
foot risk. Foot self-care practice scores also improved
significantly with increasing duration of diabetes, while
lack of awareness was identified as the most common
barrier to appropriate foot care.

The findings of this study revealed that foot care
practices were predominantly moderate. About 19.4% of
participants had poor practices, while only 38.6%
demonstrated good adherence. Previous studies
conducted in India and other low-resource settings have
reported

similar findings, with suboptimal awareness and
adherence to foot care practices. The moderate
adherence observed in this study may be due to lower
awareness and insufficient structured educational

programs”**Y.,

The presence of foot deformities in this study was
notable, with nail deformities (40.9%) and skin changes
(35.8%) being the most common findings, followed by
loss of protective sensation (27.8%). These findings are
consistent with previous studies that identified
neuropathy and foot lesions as early indicators of

diabetic foot problems ™.

An important finding of this study is the statistically
significant association between foot care practices and
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loss of protective sensation. Participants with poor foot-
care practices had a higher prevalence of neuropathy
than those with good practices. This highlights the
protective role of proper foot care behaviours in
preventing complications. Similar relationships have
been reported in earlier studies, emphasising the
importance of patient education and behavioural

modification strategies .

Duration of diabetes was significantly associated
with foot problems, with patients having diabetes for five
years or more showing a higher prevalence of
complications. Prolonged exposure to hyperglycaemia
can lead to vascular and neural damage. This finding
supports previous studies that report the duration of
diabetes as an important determinant of complications
and quality of life among diabetic patients "**".
Persistent hyperglycaemia may lead to impaired
circulation, reduced immune response, and delayed

. 28
wound healing *.

The present study further demonstrated a
statistically significant association between duration of
diabetes and foot self-care practices. Participants with
diabetes duration of e”5 years had significantly better
foot practice scores than those with shorter disease
duration. In addition, ANOVA and Spearman’s
correlation analyses showed that foot care practice
scores increased significantly with increasing duration
of diabetes, suggesting that prolonged exposure to
diabetes care and repeated counselling may improve
self-care behaviours. However, despite better practices,
patients with longer disease duration continued to have a
higher risk of diabetic foot complications, emphasising
the need for regular foot screening and reinforcement of

preventive practices.

This study also found a higher occurrence of foot
problems among individuals wearing poorly fitted
footwear. In patients with neuropathy, inappropriate
footwear may lead to repeated injuries, pressure points,
and ulceration. Therefore, encouraging diabetic patients
to wear appropriate footwear is an important preventive

[29]
measure
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There was a statistically significant association
between walking barefoot and loss of protective
sensation. Walking barefoot increases the likelihood of
unnoticed injuries due to environmental hazards. This
practice is common in some populations because of
cultural habits and lack of awareness, highlighting the

need for targeted health education ™.

Foot complications were also significantly
associated with smoking habits. Smoking increases the
risk of peripheral vascular disease and reduces
peripheral blood flow, which may delay wound healing.
Encouraging smoking cessation is therefore important in
diabetes management ™",

A moderate negative correlation was observed
between foot care practices and fasting glucose levels,
suggesting that better foot care practices may be
associated with improved glycaemic control. In contrast,
a positive correlation between duration of diabetes and
foot-related problems indicates that complications tend
to worsen over time. Hence the cumulative effects of
chronic hyperglycaemia continue to increase the risk of
diabetic foot complications.

From a public health perspective, these findings
emphasise the need for stronger preventive strategies in
diabetes management. Although healthcare services are
available, greater attention is needed for patient
education, behaviour modification, and routine
screening. Regular foot examinations using simple
screening tools, combined with patient education on foot
care, can significantly reduce complications. Training
healthcare professionals in preventive foot care is also
essential.

Another important finding was that lack of
awareness was the most commonly reported barrier to
appropriate foot care, followed by time constraints,
financial limitations, occupational exposure, difficulty
accessing specialised foot care services, dependence on
family members, and misunderstanding of foot care
instructions. The study suggests that both educational
and socioeconomic factors influence adherence to
recommended foot care practices and should be
addressed through comprehensive diabetes education
programmes.
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Limitations

This study has several strengths, including the use of
a standardised assessment tool, an adequate sample size,
and data collection in a real clinical setting. However,
some limitations should be considered. The cross-
sectional design prevents conclusions about causality.
Recruitment from a single tertiary care centre may limit
generalizability. As foot care practices were self-
reported, recall and reporting bias may have occurred.
The study also did not evaluate long-term outcomes such
as ulcer progression or amputation, and socioeconomic
or educational factors were not fully assessed.

Recommendations

Future research should consider longitudinal studies
across multiple centers to better understand the
progression of diabetic foot complications. Educational
interventions, community awareness programmers, and
improved access to protective footwear to strengthen
preventive foot care practices. The barrier analysis
highlighted the factors affecting proper foot care,
including lack of awareness, financial constraints,
limited access to specialized care, time constraints due to
repeated hospital visits, dependence on family members,
and misunderstanding of medical advice. Addressing
these barriers is important to improve adherence to foot
care practices and reduce diabetic foot complications.

Conclusion

According to the outcomes of the study, the
frequency of diabetic foot complications amongst the
patients diagnosed with diabetes is exceedingly high and
linked to many controllable factors, such as inadequate
foot hygiene, inappropriate control of the glucose level
in the body, incorrect footwear, barefoot walking and
smoking.
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