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Abstract

Background: Diabetes Mellitus results in several serious complications and
among them foot problem is one of the commonly ignored complications.
This study is an attempt to find out the level of patient’s awareness and prac-
tice in Nepalese context. Objective: The aim of this study is to determine the
knowledge and practice of foot care among patients with diabetes in Nepal.
Methods: This is a six-month long cross-sectional study done in the General
Practice Clinic of Tribhuvan University Teaching Hospital. Diabetic patients
were given structure questionnaires on knowledge, foot care practices, and
demographic information. Results: Illiteracy was found be significantly asso-
ciated with poor knowledge and practice of foot care. Those who have no
education are more likely to have poor knowledge and foot care practice. The
odds of having poor knowledge is 6.414 (3.075, 13.379) in those who have no
education/primary education compared to those who have education and the
odds of poor foot care practice is 4.5180 (2.077, 8.411) in those who have no
education/primary education compared to those who have education with
significance of <0.001. Conclusion: This study has highlighted the need of
appropriate education intervention for the patients with diabetes who have no
education background to prevent from foot complications. Health education
materials such as graphics, photos are needed to make them comprehensible
for the illiterate patients.
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1. Introduction

Diabetes Mellitus (DM) is a metabolic disorder that is characterized by chronic
hyperglycemia; it is a common and potentially disabling chronic disease [1] [2].
This non-communicable disease is a global public health threat that has in-
creased dramatically over the past two decades [3] [4]. The global prevalence of
diabetes has nearly doubled since 1980, rising 4.7% to 8.5% in the adult popula-
tion [5].

Diabetic foot ulcer (DFU) is a full thickness wound penetrating through the
dermis located below the ankle in a diabetes which can become infected it is un-
treated [6]. Foot ulcer is one the major complications diabetes patients have
which can be prevented with good care of feet. Triad of neuropathy, angiopathy,
and trauma will make the patients of Diabetes Mellitus vulnerable to diabetic
foot ulcer [7]. People with diabetes have a 25% lifetime risk of developing foot
ulcers, which can develop into chronic non-healing ulcers [7] [8].

Diabetes complications, such as DFU and amputation, have a negative impact
on quality of life (QOL) [9] [10]. Most lower limb amputations in patients with
diabetes are preceded by a foot ulcer, whose risk factors apart from peripheral
vascular disease (PVD) and peripheral neuropathy (PN), are barefoot walking,
inappropriate footwear, poor foot hygiene and delay in seeking medical atten-
tion [11]. Study conducted in Nepal found 58% prevalence of diabetic sensory
peripheral neuropathy [12]. Foot complications increase the risk for amputation
in diabetes by 12.3 folds as compared to the normal population [13].

Study has shown that majorities of people with diabetes do not receive guide-
line-recommended foot care, including regular foot examinations [14]. All pa-
tients, if given proper guidance and education regarding foot care, should be
able to make significant improvements in their foot care [15]. It has been esti-
mated that up to 50% of the major amputations in diabetic patients can be pre-
vented with effective education [6].

There are limited studies done in Nepal on foot care among diabetic patients.

Therefore, this study will help to assess the knowledge and practice of foot care.

2. Materials and Methods

1) Study design and population: This is an observational cross-sectional
study conducted at General Practice Clinic of Tribhuvan University Teaching
Hospital, Kathmandu, Nepal. Participants of the study are those who are diag-
nosed with diabetes and being treated in the Hospital.

2) Sample size: To avoid the selection bias all diabetic patients attending GP
clinic during the study period were enrolled in the study. A total of 196 diabetic
patients were included in this study.

3) Tools: Structured research questionnaire developed by diabetes research
group, University of Newcastle was translated into Nepali language. It included
11 questions related to knowledge and 11 questions of practices of foot care. The

Nepali version was pilot tested in 15 diabetic patients for the validity and relia-
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bility of structured questionnaires. Minimal revisions had to be done after the
pilot study.

4) Ethical considerations: The study was approved by the Institutional Re-
view Board of the Institute of Medicine. Written informed consent was obtained
from the participants and then, the questionnaire was given to the participants.
Illiterate patients received assistance from the clinic nurse to answer the ques-
tionnaire.

5) Outcome variable: Poor knowledge and poor foot care practice were two
outcome variables. There were 11 questions on knowledge of diabetes, based on
that score for knowledge of foot care was created ranging from 0 to 11, similarly
score for foot care practices were created based on their foot care practice rang-
ing from 2 to 10. Knowledge score and practice score were classified into two
categories good and poor. Score 270% (8 - 11) was considered as good whereas
score <70% (1 - 7) was considered as poor.

6) Exposure variable: The main predictor of the interest was poor education
(Illiteracy). The two categories of the education were no/primary education (Il-
literate) and secondary/higher (literate).

7) Covariates: Some of the covariates of the study were gender and age. Age
was categorized into two groups ie. the age greater or equal to 50 years and the
age less than 50 years.

8) Statistical analysis: Data were reviewed and verified before performing
any statistics to prevent human errors. SAS® 9.4 was used to perform all analysis
of the study. P-value less than 0.05 was considered as significance level. Descrip-
tive statistics was performed to get frequency and percentage distribution of
demographic factors. Chi-square test was used to compare the differences be-
tween two score groups according to knowledge and practice. Furthermore, lo-
gistics regression was performed to determine the association between education

with knowledge and practice.

3. Results

Demographic characteristics are depicted in Table 1. The total number of par-
ticipants was 196, out of which 53.06% were aged >50 years. The age range of
age of the participants was 30 to 85. Out of total study population, 108 (55.10%)
were male and 88 (44.90%) were female. More than half of the study population
(63.78%) were not educated at all or had primary education whereas only
36.32% had secondary or higher education. Twenty six percent of them had
hypertension as well. About 17% of participants have both hypertension and
dyslipidemia along with diabetes.

Responses on foot care knowledge are tabulated in Table 2. The mean know-
ledge score was 7.03 (6.6057 + 7.4555). About one fourth (24.49%) did not know
that they need to look after foot since they might injure due to inability to sense,
and one third of the patients (33.67%) of the patients did not know they might
get ulcers if foot is not cared properly. About two-third (64.29%) of the diabetes
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Table 1. Characteristics of patients in the study (n = 196).

Characteristics
Age (mean +* SD)
<50 years

=50 years

Sex

Male

Female

Education
None/primary
Secondary or higher
Comorbidity
Hypertension
Dyslipidemia
Chronic Obstructive Pulmonary Disease (COPD)
Hypothyroidism

None

Frequency (N)
52.9 +12.10 years
92 (46.94%)

104 (53.06%)

108 (55.10%)

88 (44.90%)

125 (63.78%)

71 (36.22%)

52 (26.53%)
10 (5.10%)
4 (2.04%)
3 (1.53%)

69 (35.20%)

Table 2. Response on foot care knowledge questionnaire (n = 196).

Questions related to knowledge of foot care among

Know/Correct Don’t know/Incorrect

diabetic patient (%) (%)
DM patients should take medication regularly because 8418 15.82
they liable to get DM complication ’ ’
DM patients should look after their feet because they may
. - . 75.51 24.49
not feel a minor injury to their feet
DM patients should look after their feet because wounds
. . . 81.12 18.88
and infection may not heal quickly
DM patients should look after their feet because they may
66.33 33.67
get a foot ulcer
DM patients should not smoke because smoking causes
. . . 69.90 30.01
poor circulation affecting the feet
How often do you think you should inspect your feet 81.12 18.88
If you found redness/bleeding between your toes what is
. 35.71 64.29
the first thing you do
Even if you have never had a corn/ hard skin lesion, what
. 26.53 73.47
would you do if you had one
How often do you think your feet should be Washed 76.53 23.47
What temperature of water do you think you should wash
. 32.14 67.86
your feet in
How often do you think you should inspect the inside of
i o 73.98 26.02
your footwear for objects or torn lining
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patients did not know what is the first thing to do when they find redness/
bleeding between their toes? Likewise, 67.86% were unaware of water tempera-
ture that they should have to clean their feet. Most of the patients (73.47%) had
no knowledge on what should be done if they develop corn/hard skin lesion.

Responses on foot care practices are tabulated in Table 3. The mean practice
score was 5.31 (4.9990 + 5.6235). Half of the diabetes patients (50.51%) did not
receive advice on footwear and 61.22% did not measure their feet measured
when they bought footwear last. Some of the other poor foot care practices were;
68.88% of the respondents do not wash their feet with warm water, 30.61% walk
barefoot regularly, 26.53% do not inspect their footwear before wearing, and
25.51% do not wash their feet regularly.

Knowledge and practice scores are significantly correlated (p-value < 0.0001)
with correlation coefficient of 0.85541. Since knowledge and practice scores are
positively correlated it suggests that if knowledge score increases practice score
increases and vice versa. From the Pearson correlation coefficient, we can con-
clude that knowledge and practice score have strong relationship.

Chi square test was performed to compare the proportion of variables of in-
terest (education, age, and gender) by knowledge and practice score. Both expo-
sure and outcome variables were categorized into 2 groups. For both knowledge
and practice scores, 270% score set as good and <70% as poor groups. There was
significant difference between illiterate and literate participants by knowledge
score as well as practice score. Out of 196 diabetic patients who have no formal
education are more likely to have poor knowledge compared to those who have
secondary/higher education (63.20% vs. 22.54%, p-value < 0.0001). Also, pa-
tients with no/primary education are more likely to have poor foot care practice

compared to those who have secondary/higher education (57.60% vs. 23.94%,

Table 3. Response on foot care practice questionnaire (n = 196).

Questions related to practice of foot care among diabetic patient Yes (%) No (%)
Do you Inspect feet regularly 80.61 19.39
Do you wash feet regularly 74.49 25.51
Do you wash feet with warm water 31.12 68.88
Do you trim toe nails straight across 82.65 17.35
Do you measure your feet size when last you bought Footwear 38.78 61.22
Did you receive advice when you last bought footwear 49.49 50.51
Did you ever inspect inside of footwear 73.47 26.53
Do you regularly walk barefoot 30.61 69.39
Do you clean nails with sharp instrument 13.78 86.22
Do you add irritants to water before feet cleaning 3.06 96.94
Do you wear elasticated socks 53.61 46.39
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p-value < 0.0001). Gender was found to be significant on both knowledge and
practice score. Females tend to have poor knowledge (60.23% vs. 38.89%,
p-value < 0.0029) and practice (55.68% vs. 37.04%, p-value < 0.0093) compared
to males. However, age did not have any significant effect on knowledge and
practice of study population. The comparison analysis is shown in Table 4.

The multivariate logistic regression was performed to find the association be-
tween demographic factors and knowledge and practice score (Table 5). The
main predictor of poor practice of foot care among diabetic patient was found to
be educational level.

Those who were not educated had odds of 6.414 (3.075, 13.379) of having
poor knowledge compared to those who have secondary/higher education. The
odds of poor foot care practice in patients with no/primary education was 4.180
(2.077, 8.411) compared to those with secondary/higher education. Therefore,
diabetic patients with no education are more likely to have poor knowledge and
poor practice of foot care. No significant association was seen between age and

gender with knowledge and practice score.

4. Discussion

This study shows about half of the study patients do not have good knowledge
and practice on foot care which indicates they are at higher risk of foot compli-
cations. This study also illustrates the lack of education is significantly associated
with poor foot care knowledge and practice. The finding of this study supports
the study done in Nepal by Agrawaal where educational status was significantly
associated with awareness of foot care [16].

Diabetic patients lack knowledge on what to do when there is red-

ness/bleeding between toes, temperature to wash feet, and what to do if there is

Table 4. Differences in knowledge and foot care practice according to level of education (n = 196).

Characteristics Poor foot care knowledge p-value Poor foot care practice p-value
Illiterate 63.20% 57.60%
<0.0001 <0.0001
Literate 22.54% 23.94%
Age > 50 47.12% 46.15%
0.6867 0.8236
Age < 50 50% 44.57%
Female 60.23% 55.68%
0.0029 0.0093
Male 38.89% 37.04%

Table 5. Association between demographic factors with knowledge and practice of foot care (n = 196).

Predictors Poor knowledge (Adjusted OR) p-value Poor practice (Adjusted OR) p-value
Illiterate 6.414 (3.075, 13.379) <0.0001 4.180 (2.077, 8.411) <0.0001
Age > 50 0.514 (0.264, 1.000) 0.0500 0.731 (0.390, 1.368) 0.3268

Female 1.636 (0.867, 3.088) 0.1290 1.542 (0.832, 2.857) 0.1690
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corn/hard skin lesion in the skin. Having no education is associated with poor
knowledge i.e. 63.20% of no education (illiterate) patients have poor knowledge.
Out of 196 patients, 23.98% have poor knowledge score (<50%). This finding is
consistent with the study done in Tanzania [15]. The higher the education more
knowledgeable patients seem to be; this may be because educated patients are
able to read and easily grasps the valuable information about foot care. Also,
they might be able to understand how important it is to prevent foot complica-
tions and to take care of their own health compared to those who are not edu-
cated.

In this study, 20.92% of patients have poor practice (<50% score), which re-
sembles with Gholap ef al study where 20% had poor practice [17]. In contra-
diction, 51 % of patients in Sutariya et al study and 49.4% of patients in Desalu
et al. study had poor practice [17] [18]. Some of the risky foot care practices pa-
tients reported in this study are not washing feet with warm water (68.88%), not
measuring the size of feet while buying foot wear (61.22%), wearing elasticated
socks (46.39%), and walking barefoot (30.61%).

We also found that male patients tend to have good knowledge and practice of
foot care compared to female patients. This result contradicts with the result of
Pollock et al study where females had significant higher knowledge score than
male [19]. This indicates females are more susceptible to have foot complica-
tions compared to males. However, odds ratio was not found to be significant
even there was differences in proportion between females and males by poor
practice score.

Communication between health care providers and patients can also help to
improve the patients. Patients who have poor foot care practices may have never
received any information regarding taking care of feet. Insufficient or no advice
from the doctors might have affected patients’ ability to take care of their feet.
Thorough examination and detail instructions for foot care from doctors and
nurses can influence patients’ self-examination along with proper care of feet.
Study conducted by Pollock et al has shown patients who received advice on foot
self-examination showed significantly greater practice of examining the feet [19].

This study emphasizes the importance of education to improve overall health.
Patients with DFU should be educated about risk factors and the importance of
foot care, including the need for self-inspection, monitoring foot temperature,
appropriate daily foot hygiene, use of proper footwear, and blood sugar control
[20]. Moreover, our study has highlighted the fact that education can signifi-
cantly increase the level of knowledge and good practice on foot care. Our study
results supported other studies done in different countries. The findings can be
used to develop education program for illiterate diabetic patients to prevent the

diabetes related foot complications.

5. Limitations of the Study

1) The study was conducted in university hospital, it may not represent the
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community situation which is important in terms of knowledge and practice.

2) This is a single center study. Large scale multicenter study is needed to
represent the national situation.

3) Age might be confounding factor. Young age group might be more edu-
cated and aware of disease condition.

6. Conclusion

Having no education/primary education was significantly associated with pa-
tient’s foot care knowledge and practice. To prevent foot complications and
amputation in diabetic patients, it is important to have foot care knowledge.
Both knowledge and practice are dependent on patients’ education. Since pa-
tients without education tend to have poor knowledge and practice, easily com-
prehensible health education and promotion program on foot care should be in-

cluded in all clinics taking care of diabetic patients.
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