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Awareness of foot care among patients with diabetes
attending a tertiary care hospital

SHYAM KISHORE, ASHISH DATT UPADHYAY, JYOTSNA V.P.

ABSTRACT
Background. The prevalence of diabetes in India is rising.

It is also occurring at a younger age. Ulcers on the foot in
patients with diabetes are a common cause of amputations and
are largely preventable. We assessed the awareness of foot care
among patients with diabetes attending a tertiary care hospital
in northern India and whether this varied with the level of
healthcare availed, i.e. primary, secondary or tertiary.

Methods. A scored questionnaire was designed based on
foot care practices advised by the American Diabetes Association
as part of the national diabetes education programme. It was
administered to 400 patients and a total foot care score was
calculated and correlated with various variables.

Results. Only 50 of 400 patients (12.5%) had received
previous foot care advice from healthcare professionals, and
193 (48.2%), 28 (7%) and 179 (44.8 %) patients were
being taken care of by primary, secondary and tertiary
healthcare systems, respectively. Almost one-quarter of patients
were uneducated. The mean foot care score in all three groups
was 5 of a maximum of 14, which was poor.

Conclusion. The awareness of foot care among people
with diabetes is low among those attending all levels of
healthcare: primary, secondary and tertiary. It is necessary to
educate people about foot care, lack of which will lead to a
huge financial and health burden due to preventable
complications of diabetes.
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INTRODUCTION
The prevalence of diabetes has risen to epidemic proportions all
over the world, more so in India.1 There is also a trend towards
diabetes occurring at a younger age.2 Diabetic foot is a complication;
its treatment is labour- and cost-intensive as it requires dressings,
debridement, administration of insulin, intravenous antibiotics,
hospitalization and a multidisciplinary approach. Slow wound
healing due to diabetes prolongs treatment. Foot ulcers due to
diabetes are the commonest cause of foot amputations. However,
most such foot ulcers can be prevented by educating people with
diabetes.

Foot care education has not been given the importance it

deserves,3 and many patients realize the need for foot care only
after they develop an ulcer or need to have an amputation, which
could have been prevented.

We assessed the awareness of foot care among patients attending
our tertiary care hospital in northern India and whether the
awareness varied with the level of healthcare, i.e. primary,
secondary and tertiary, that they had been availing. We also
correlated this with the demographic and clinical profile of
patients to determine factors affecting foot care, so that a strategy
for foot care education could be developed.

METHODS
The study was approved by our institute ethics committee and 400
people >30 years of age, with a diagnosis of diabetes based on the
American Diabetes Association (ADA) criteria4 were included.
The study included new and follow-up patients visiting the
endocrinology outpatient department (OPD) as well as those
admitted to the ward.

Informed consent was taken from all the patients. Those excluded
were: (i) patients who did not agree to complete the questionnaire;
(ii) patients with cognitive/hearing impairment; and (iii) patients
with previous or present foot ulcer. Details of the age, sex,
duration, educational level, socioeconomic status, history of foot
care education by the healthcare provider, and level of healthcare
being availed (primary, secondary or tertiary) were noted.

Primary level of care was defined as the first level of contact
between individuals and families with the health system. In India,
primary healthcare is provided through a network of subcentres
and primary health centres in rural areas, whereas in urban areas,
it is provided through health posts and family welfare centres.

Secondary healthcare referred to a second tier of the health
system, in which patients from primary healthcare were referred
to specialists in district hospitals and community health centres.

Tertiary healthcare referred to specialized consultative care
provided on referral from primary or secondary healthcare.
Specialized intensive care units, advanced diagnostic support
services and specialized medical personnel are the key features of
tertiary healthcare. In India, under the public health system,
tertiary care service is provided by medical colleges and other
medical research institutes.

A questionnaire with 14 items relating to different aspects of
foot care was prepared. These questions were based on foot care
practices advised by the ADA as part of the national diabetes
education programme.5 This questionnaire aimed to analyse foot
care knowledge/practice of all patients. Five endocrinologists in
our department scrutinized and approved the questionnaire (Box 1).

The questionnaire was translated into Hindi. Each positive
reply was scored as 1 and each negative reply was scored as 0. A
‘yes’ indicated awareness of foot care, whereas a ‘no’ indicated its
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absence. Thus, the total score could vary from 0 to 14 depending
on the number of questions answered correctly. Individual and
total scores were analysed and correlated with different parameters.

Statistics

Considering foot care awareness of 20.5%,3 a precision of 4% and
confidence interval of 95%, we required a sample size of 391.
Therefore, 400 patients were enrolled. The data were analysed
using Stata12 and are presented as mean (SD) and frequency (%).
Foot care score was correlated with various variables by t-test, and
one-way ANOVA. Univariate and stepwise multivariable
regression analyses were done to find associated factors of foot
care. A p value <0.05 was considered statistically significant.

RESULTS
Of the 400 patients, 216 (54%) were men, about a quarter (24%)
patients had no formal education, 17.2% had studied up to the
primary level, 31% had completed their education till Class X and
27.7% were graduates. Nearly half the patients (48.2%) had been
receiving treatment at the primary level, 7% at the secondary level
and 44.7% at the tertiary level. Only 12.5% had received any form
of foot care education (Table II).

The worst scored questions (Table II) were those pertaining to
daily inspection of foot, proper trimming of nails, awareness
about special shoes for foot ulcer patients and knowledge about
keeping interdigital spaces dry (<10% positive responses).
Questions about keeping feet moisturized, avoiding crossing of
legs, awareness regarding adequate glycaemic control, avoid
walking barefoot, and removal of callus also scored poorly (<50%
positive responses).

The foot care score was grouped into three categories: poor (0–
6), satisfactory (7–9) and good (10–14). Based on the above
scoring system, 72.2% scored poor, 25.8% scored satisfactory and
only 2% scored good for foot care.

Increasing duration of diabetes and male gender had a positive
correlation with awareness about foot care (=0.025, 95% CI 0.1–
0.04). However, after multivariate analysis it did not remain an
independent factor of foot care awareness.

With improvement in the educational status, foot care awareness
increased significantly but there was no significant difference in
the foot care score among those who had received only primary
education or were uneducated.

Those being treated at the primary healthcare level had a
significantly lower level of awareness than those who were
receiving treatment at secondary and tertiary levels of healthcare.
There was no significant difference between the secondary and
tertiary healthcare levels (Table III). However, even patients who
were receiving healthcare from secondary and tertiary levels of
care had poor mean foot care scores (Table III).

Previous foot care education was positively associated with
foot care awareness (=2.48, 95% CI 2.01–2.98). A higher monthly
income was associated with better foot care awareness. Patients

Box 1: Questionnaire

1. Do you self-inspect your foot daily and look for any
new red spots/cuts/swelling/blisters?

2. Do you wash your feet daily?
3. Do you apply a lotion/moisturizer on the top and

bottom of your feet?
4. Do you trim your toenail straight and file edges?
5. Do you know that you should not walk barefoot?
6. Do you check the inside of your shoes before wearing

them?
7. Do you protect and keep your feet away from too hot/

too cold temperature?
8. Do you keep your blood glucose under control?
9. Do you know that you should not smoke?

10. Do you know that you should not cross your legs for
long periods?

11. Do you know that you should not cut/use chemicals
to remove callus?

12. Do you know that if people with diabetes develop an
ulcer, they should use special shoes?

13. Do you use talcum powder to keep the skin between
your toes dry to prevent infection?

14. Do you wear shoes/slippers both indoors and outdoors?

TABLE I. Demographic characteristics of the study population (n=400)

Characteristic Frequency (%)

Total Women Men

Level of formal education
Uneducated 96 (24) 73 (76.1) 23 (23.9)
Primary 69 (17.2) 40 (57.9) 29 (42.1)
Class X 124 (31) 40 (32.3) 84 (67.7)
Graduate 79 (19.7) 21 (26.5) 58 (73.5)
Postgraduate 32 (8) 10 (31.3) 22 (68.7)

Received foot care advice from a healthcare professional
Yes 50 (12.5) 24 (48) 26 (52)
No 350 (87.5) 160 (45.7) 190 (54.3)

Monthly income (`)
Dependant (no income) 127 (31.8) 92 (72.4) 35 (27.6)
<10 000/month 77 (19.2) 26 (33.8) 51 (66.2)
10 001–20 000/month 52 (13) 21 (40.3) 31 (59.7)
20 001–30 000/month 48 (12.0) 17 (35.4) 31 (64.6)
>30 000/month 96 (24.0) 28 (29.2) 68 (70.8)

Level of care
Primary 193 (48.2) 92 (47.7) 101 (52.3)
Secondary 28 (7) 5 (17.9) 23 (82.1)
Tertiary 179 (44.8) 87 (48.6) 92 (51.4)

TABLE II. Distribution of positive and negative responses to each
question (n=400)

S.No. Response to question (awareness about) Yes (%)

1. Daily inspection of feet  26 (6.5)
2. Daily washing of feet  392 (98)
3. Moisturization of feet  116 (29)
4. Proper trimming of toenails  20 (5)
5. Do you know that you should not walk barefoot?  157 (39.3)
6. Checking the inside of shoes prior to wearing  263 (65.7)
7. Protection of feet from extremes of temperature  225 (56.3)
8. Blood glucose control  175 (43.8)
9. Do you know that you should not smoke?  328 (82)

10. Crossing of legs  42 (10.5)
11. How to remove callus  117 (29.2)
12. Special shoes for foot ulcer patients 12 (3)
13. Use of talcum powder in interdigital space 6 (1.5)
14. Do you wear shoes/slippers both indoors and outdoors?  241 (60.3)
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receiving primary, secondary and tertiary healthcare had a mean
score of <6, which was poor. The mean foot care score in all
the three groups was 5.4 of a maximum of 14, which was poor
(Table III).

DISCUSSION
We found that nearly three-quarters of our patients had poor foot
care scores and only 2% had a good score. Less than 1 in 10
patients inspected their feet daily and less than half stated that they
had good glycaemic control. This is not an encouraging scenario
and will likely lead to many preventable events, related to diabetic
foot ulcers, occurring in our patients.

Managing foot ulcers in people with diabetes is time-consuming
as well as cost- and labour-intensive. Foot ulcers and amputations
can be reduced by increasing awareness of foot care.6 Appropriate
implementation of foot care strategies reduces the risk of
amputation by 49%–85%.7 To achieve this effect, we must
emphasize on awareness of foot care.

The International Consensus on the Diabetic Foot (International
Working Group on the Diabetic Foot, 2011)8 recommends that
diabetic foot education should be provided over a period of
several sessions and include a combination of methods, for
example verbal and written instructions.

However, just over 10% of our patients had received any
education related to foot care. This could be due to their low
educational background, low socioeconomic status, infrequent
visits to hospital and/or insufficient foot care education being
imparted by the healthcare team.

Compared to our study, a higher level of foot care education
was seen among patients with foot ulcers in another study from

India.9 This could be because that study included patients with
foot ulcer whom we excluded.

Diabetes foot care knowledge and practice have been found
lacking to varying extents in other studies from India.3,7,10,11 As
shown earlier,7,12 there was an increase in awareness of foot care
with an increasing duration of diabetes. Patients with a higher foot
care score had a higher educational level. This too was similar to
other studies.7,12 In our study, poor awareness of foot care was
significantly associated with female gender, lower educational
and socioeconomic status and shorter duration of diabetes.

Barefoot walking, particularly in the house, is common in
India. Patients with diabetes should be warned about the chances
of injury and an ulcer associated with walking barefoot as
peripheral neuropathy develops. In a study done at a specialized
diabetes clinic in Mumbai, 45% of patients gave a history of
walking barefoot indoors.13 This was more than that in our study
(39.7%).

In a systematic review14 to assess the impact of effectiveness of
patient education on the prevention of foot ulcers in patients with
diabetes mellitus, it was found that the patient’s education had a
short-term positive effect on foot care knowledge and behaviour.
The long-term impact could not be assessed due to the poor
methodological quality of studies selected for the review and the
lack of long-term studies.

In a meta-analysis to assess the effect of patient education on
prevention of foot ulcers in diabetes,15 five studies showed a
positive short-term effect of education on patient’s foot care
knowledge. One of these studies reported a statistically significant
positive impact of one hour of group education on foot care
awareness at one year of follow-up, in patients with a high risk of

TABLE III. Factors associated with foot care after regression analysis with unadjusted and adjusted
regression coefficient ()

Variable Correlation p value Unadjusted p value Adjusted
coefficient (γ)/ regression regression

mean (SD) coefficient coefficient
β (95% CI) β (95% CI)

Age 0.08 0.10 0.015 (–0.003–0.034) 0.107
Total duration of illness 0.13 0.006 0.04 (0.01–0.07) 0.005 0.025 (0.10–0.049)

Gender
Women 5 (2.02) 0.005 0.55 (0.16–0.94) 0.006
Men 5.5 (1.95)

Education
Uneducated 4.1 (1.7) 0.001
Primary 4.5 (1.7) 0.41 (–0.13–0.97) 0.138 0.36 (–0.13–0.85)
Class X 5.7 (1.8) 1.60 (1.17–2.13) 0.001 1.31 (0.86–1.76)
Graduate 5.9 (1.69) 1.84 (1.31–2.37) 0.001 1.38 (0.86–1.90)
Postgraduate 7.1 (1.7) 3.08 (2.36–3.79) 0.001 2.2 (1.5–2.88)

Foot care education
No 4.9 (1.7) 0.001 3.04 (2.5–3.55) 0.001 2.48 (2.01–2.95)
Yes 7.9 (1.4)

Monthly income (`)
Dependant 4.7 (1.99) 0.001
Up to 10 000 4.8 (1.93) 0.16 (–0.37–0.70) 0.547 0.58 (–0.39–0.50)
10 001–20 000 5.0 (1.98) 0.34 (–0.27–0.96) 0.279 –0.10 (–0.61–0.41)
20 001–30 000 6.3 (1.77) 1.59 (0.95–2.23) 0.001 0.65 (0.105–1.196)
>30 000 6.1 (1.92) 1.31 (0.80–1.82) 0.001 0.41 (–0.6–0.88)

Level of care
Primary 4.8 (1.93) 0.001
Secondary 5.8 (1.93) 1.04 (0.27–1.82) 0.008 0.65 (0.04–1.26)
Tertiary 5.7 (1.97) 0.93 (0.53–1.33) 0.001 0.53 (0.22–0.85)
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foot ulcer. This meta-analysis concluded that foot care awareness
was positively influenced by foot care education.

In a randomized controlled trial, to determine the effect of an
education programme about foot care in secondary prevention of
foot ulcers,16 it was observed that in patients with newly healed
foot ulcers, a single hour of patient education had a benefit in foot
care behaviour compared to only written instructions. There was
no change in the incidence of foot ulceration and amputation rate
after 12 months of follow-up. This 1-year period might be too
short to assess this type of effect.

We found that even though the number of people who had
received previous foot care education increased with the level of
healthcare being availed, it was inadequate with only 12.5%
giving a history of any form of foot care education being imparted
by healthcare providers. The mean foot care scores in each of the
levels of care, individually and as a whole, were poor.

Though there are reports from different parts of India of the
lack of foot care awareness among patients with diabetes,3,7,10,11

not much has been done to improve this situation. In a study from
Gujarat, the consultation time was <5 minutes for nearly 50% of
patients.10 Foot care was least suggested by doctors. Due to the
increasing load of diabetes, lack of time, lack of podiatrists and
diabetes nurses and educators in the present healthcare setup in
India, preventing and managing diabetic foot is a continuing
challenge.17 If strategies to disseminate foot care knowledge are
not formulated in time, it may lead to many preventable diabetic
foot conditions.

This being a cross-sectional study, the impact of foot care
education on changes in foot care practices and thereby ulcer
development (which requires follow-up) could not be investigated.
Nonetheless, this study gives an insight into the prevailing scenario
in disseminating foot care education among patients with diabetes
in India, so that measures may be taken to decrease preventable
diabetic foot ulcers. Since diabetic foot is preventable,
dissemination of knowledge regarding foot care at each level of
care needs to be improved.

In view of high levels of illiteracy and low socioeconomic
status, increasing patient load compounded by limitations of time,
funds and infrastructure of healthcare system, it might be a good
option to impart diabetes foot care education using audiovisual
aids at healthcare centres. This needs to be implemented at the
earliest.
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