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Background: The burden of diabetes and its foot complications is increasing in India. Prevention of these complications through foot
care education should be explored. The objective of our study was to assess the risk factors of poor diabetic foot care and to find
the effectiveness of health education in improving foot care practice among diabetes patients. Materials and Methods: A structured
pre-tested questionnaire was administered to the outpatients of a rural health center with type 2 diabetes. Awareness regarding
diabetes, care of diabetes and foot care practice ware assessed and scored. Individual and group health education focusing on foot
care was performed. Foot care practice was reassessed after 2 weeks of education. Results: Only 54% were aware that diabetes
could lead to reduced foot sensation and foot ulcers. Nearly 53% and 41% of the patients had good diabetes awareness and good
diabetes care respectively. Only 22% of the patients had their feet examined by a health worker or doctor. The patients with poor,
satisfactory and good practice scores were 44.7%, 35.9% and 19.4% respectively. Low education status, old age and low awareness
regarding diabetes were the risk factors for poor practice of foot care. Average score for practice of foot care improved from 5.90 + 1.82
to 8.0 + 1.30 after 2 weeks of health education. Practice related to toe space examination, foot inspection and foot wear inspection
improved maximally. Conclusion: Foot care education for diabetics in a primary care setting improves their foot care practice and is
likely to be effective in reducing the burden of diabetic foot ulcer.
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INTRODUCTION

Currently, there are an estimated 366 million people
affected with diabetes mellitus globally." India is estimated
to have 61.3 million diabetics, which is projected to cross
100 million by the year 2030.1" Along with the rising
prevalence of diabetes, an increase in its complications is
expected. Diabetes along with its complications is expected
to result in increasing morbidity, mortality and health
expenditure due to the requitement of specialized care.”
Furthermore, amputations due to diabetic foot ulcer are
characterized by loss of productivity, which adds to the
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economic burden of diabetes.” The prevalence of diabetic
foot ulcer among outpatient and inpatient diabetics in a
rural Indian study was found to be 10.4%.!

Diabetic foot ulcer is a result of microvascular and
neuropathic complications in diabetics. Studies such as
the United Kingdom Prospective Diabetes Study have
shown that proper control of blood glucose through diet,
exercise and medications prevents the development of
microvascular complications.”! Furthermore, the practice
of diabetic foot care including daily foot examination and
use of appropriate footwear is considered important in its
early detection and prevention of complications. People
with poor knowledge and practice regarding diabetic foot
care are known to have a higher incidence of diabetic
foot ulcers.”! On the other hand, simple health education
measures can improve both the knowledge and practice
regarding diabetic foot care.ll Adoption of foot care
practice after education has also been shown to reduce foot
problems such as corns and callosities and promote healing
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of foot ulcers.® However, there is a dearth of studies
in India, which assess the effect of health education on
diabetic foot care practice of patients, especially in primary
care setting, Thus, the objective of our study was to assess
the risk factors for poor diabetic foot care and to determine
the effectiveness of health education in improving diabetic
foot care practice in a rural outpatient setting;

MATERIALS AND METHODS

Study design and setting

Obur study design was cross-sectional with before and after
comparison for diabetic foot care. We surveyed all the
diabetic patients attending the weekly afternoon chronic
disease clinic at our Institute Rural Health Center during
March 2013. Patients visit the clinic every 2 weeks. A total
of 103 diabetes patients were taking treatment at the
health center at the time of the study. We administered
a structured and pre-tested questionnaire to the patients.
The diabetic foot care was reassessed after 2 weeks of
health education.

Study instrument

The questionnaire consisted of four sections pertaining
to awareness regarding diabetes, practice of diabetes care,
practice of self-care of feet and feet examination details.
The survey instrument on diabetic feet care was modified
from a questionnaire prepared from the recommendation
of the diabetes UK and used in previous studies.”'" It was
administered by the investigator and MBBS interns who
were adequately trained to ensure uniform data collection
in the local language.

Finally, the patients were classified as having high-risk
feet based on one of the five following criteria of the
National Diabetes Education Program: Lack of protective
sensation (sensory neuropathy), absent pedal pulses,
foot deformity, current or past foot ulcer and history of
foot amputation."! For testing sensory neuropathy, 10 g
monofilament was applied on the plantar aspect of digits
and the ball of great toe.

Health education

Following the questionnaire, each patient received
face-to-face health education regarding self-care by
the interns. This included advice for diet, exercise
and regular medication and blood glucose checking,.
A ten-point education specific to diabetic foot care was
also given. The total time allotted for the individual
education session was 5-6 min. Group education by
flipchart display and demonstration regarding foot
cleaning, drying and foot examination was also done by
nursing students for all patients. We assessed the foot

care practice score after 2 weeks of initial data collection
and health education.

Statistical analysis

The binary yes/no responses were converted into diabetes
awareness and diabetes care scores, each ranging from
0 to 5 and diabetic foot care score ranging from 0 to 10.
Diabetes awareness score and diabetes care score were
divided into poor (0-3) and good (4-5) categories. Similarly,
we divided the diabetic foot care score into poor (0-5),
satisfactory (6-7) and good (8-10) categories.'"” Type of
footwear use was also asked.

We explored the association of poor diabetic foot care
practice with factors such as gender, low education status,
old age, low income and low awareness and low diabetic
care scores by calculating odds ratios. A P value of less
than 0.05 was considered to be significant. Mann-Whitney
U test was used to compare the baseline foot care scores
across two categories. We used McNemar test to assess
improvement in individual items of foot care practice
following health education. We used Wilcoxon test to assess
change in diabetic foot care practice score after health
education. Mann-Whitney U test and Wilcoxon test were
used, as the scores were not following a normal distribution.

REsuLTs

Diabetes awareness

We covered 103 diabetics, consisting of 55 women and
48 men. Mean age of the patients was 54.8 + 11.8 years.
Only around half (54.4%) were aware that diabetes could
cause reduced foot sensation leading to ulcers. Most of the
patients were aware that diabetic feet could be prevented
by diet, exercise and regular medication (91.1%) and
that diabetic foot needed special care (85.7%). Around
two-thirds (63%) of the patients were aware that diabetes
could affect the various organs of the body. Only around
one-third (33.0%) were especially aware that diabetes could
lead to damage of the nerves. Considering these points,
half of our patients (53.4%) were having good diabetes

awareness score.

Diabetes care

The majority (58.3%) of patients followed diet-control
and 45.6% patients did physical activity in addition to their
routine work. Around three-fourth (75.7%) were having
their blood glucose checked at least once in 3 months.
A doctor or health worker had examined the feet of only
22.3% of the patients. Overall, 40.7% patients had a good
diabetic care score comprising of regular blood glucose
monitoring, foot examination at health center, compliance
to diet and exercise and avoidance of smoking,
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Foot care practice

Figure 1 shows that around half (47.6%) of the patients
did not inspect their feet daily or their footwear regularly.
The use of footwear outdoors was found among 97.1%
of the patients, whereas indoor footwear use was found in
7.6% patients. Around 96.1% of patients reported that their
footwear was fitting properly and 84.5% reported that they
change their footwear whenever it gets damaged. Washing
and drying of feet was present in 80.6% of the patients
and healthy nail trimming using a curved nail clipper was
found in 72.8% of the patients. However, only 22% of the
patients used oil or moisturizers for their feet.

After scoring, 44.7%, 35.9% and 19.4% of the patients had
a poot, satisfactory and good diabetic foot care practice at
the baseline. The use of slippers (chappals), sandal without
strap, sandals with a strap or floaters was 78.7%, 15.5% and
3.0% respectively. Nobody was wearing shoes or footwear
with therapeutic insole.

Risk factors for poor foot care practice

Low education status of patients was found to be associated
with both poor diabetes awareness as well as poor diabetes
care (P values 0.017 and 0.006, Chi-square test). Patients
older than 60 years were at risk of having a poor diabetic
foot care [Table 1]. However, there was no association with
the duration of diabetes. Table 1 also shows that illiteracy,
poor diabetic awareness score and poor diabetic care were
associated with poor foot care practice.

High risk feet

Six patients were found to have high risk feet. Three
patients had foot ulcers with peripheral neuropathy while
another three had only neuropathy. Thus, the prevalence
of diabetic foot ulcer was found to be 2.9% while that of
sensory neuropathy was 5.8%. Diabetes awareness score
was found significantly higher among high-risk patients

compared with low-risk patients (4.83 vs. 3.09, P < 0.02,
Mann-Whitney U test). Foot care practice was found better
among patients with high risk feet compared with those
with low risk feet; however, this was not found significant
(7.0 vs. 5.84, P = 0.224, Mann-Whitney U test).

Effect of health education on foot care practice

Of the 103 patients who participated in baseline data
collection and health education, only 60 could be contacted
after 2 weeks. This was due to one of the next scheduled
clinic visits falling on a holiday. Thus, dropout rate for

Table 1: Association of demographic variables as
plausible risk factors for poor practice of diabetic foot
care among 103 patients at baseline

Patient No. with poor foot Odds P value
characteristics care practices ratio
N/ total (%)
Age (years)
>60 24/41 (58.5) 2.57 (1.14-5.77)  0.023*
<60 22/62 (35.5) - -
Gender
Female 29/55 (52.7) 2.03(0.92-4.50) 0.80
Male 17/48 (35.4) - -
Per capita income
(Rs./month)
<1000 22/52 (42.3) 0.83(0.38-1.80) 0.628
>1000 24/51 (47.) - -
Education status
llliterate 27/48 (56.3) 6.0 (1.52-23.64) 0.010*
Up to 8 years 16/38 (42.1) 3.39(0.83-13.81)  0.088
>8 years 3/17 (17.6) - -
Diabetes duration
<5 years 30/61(49.20) 1.57 (0.71-3.50)  0.27
>5 years 16/38 (42.1) - -
Diabetes
awareness score
Poor 27/48 (56.3) 2.44 (1.10-5.40) 0.027*
Satisfactory 19/55 (34.5) - -
Diabetes care score
Poor 35/61(57.4) 3.79 (1.61-8.92)  0.002*
Satisfactory 11/42 (26.2) - -
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Figure 1: Diabetic foot care practice of 103 diabetic patients at baseline

Loc

I Indian Journal of Endocrinology and Metabolism / Jan-Feb 2014 / Vol 18 | Issue 1 I



Saurabh, et al.: Effectiveness of foot care education

reassessment of foot care practice was 42%. The percentage
of females among those who dropped out and those who
were reassessed was 51.2% and 55% and mean ages were
52.4 £ 10.3 and 56.5 * 11.9 years, respectively. Diabetic
foot care at baseline was similar in both the drop outs
and returning patients as 46.5% and 43.3% had low foot
care scores respectively. However, illiterates were higher

among returning patients compared to those who dropped
out (55.0% vs. 34.9%, P = 0.0437).

Out of these 60 returning patients, practice of 47 had
improved, 12 had no improvement and one patient showed
a reduction of score. The average foot care score at baseline
was 5.90 £ 1.82 which improved to 8.0 £ 1.30 after
2 weeks of health education (P < 0.001, Wilcoxon test).
Table 2 shows that foot care practices related to toe space
examination, foot inspection and footwear inspection
improved maximally (50.0%, 48.3% and 35% respectively).
However, practice related to outdoor and indoor footwear
use did not improve even after education.

DiscussioN

The awareness regarding diabetes leading to foot ulceration
was similar to that of a Saudi study." The fact that most
of our patients knew that diabetic feet needs special care
was a positive finding. However, around half the patients
had a poor overall knowledge regarding diabetes, which was
similar to the findings of earlier studies mostly in tertiary
care settings. 114

Out of all the factors assessed in diabetic care, foot
examination was found to be the least satisfactory with
only 22% having been examined. Regular blood glucose
monitoring and compliance to diet and life-style advice
were found to be comparatively better. This is in line with
an earlier finding that foot care and health education were
least suggested by doctors.l"” This shows a need to bring
foot examination in diabetic care at primary care level by
training the health workers and doctors.

The finding that patients with low educational status had
poor awareness regarding diabetes has also been found
in earlier studies done in Iran and Pakistan.'*'¥ Also
association between low educational status as well as low
diabetes awareness level was found with poor practice of
diabetic foot care, similar to another Pakistan study.'" This
suggests that education determines knowledge, awareness
as well as practice of diabetic patients.

Practice of daily foot inspection found in our study was
similar to that of earlier Nigerian and Saudi studies.""'?
Barefoot walking was surprisingly found much lower (3%)
in our study, compared with 62%, 38%, 18% and 10% in
Iranian, Nigerian, Saudi and Indian multicentric studies
respectively.'™'>37 This might be explained by high
awareness that diabetic foot need special care. However,
footwear use was heavily skewed in favor of slippers
(chappals) rather than sandals with strap, floaters or shoes
which provide better support to the feet. No use of shoes
was expected due to cultural reasons and a hot and humid
climate. However, absence of use of therapeutic footwear
points to a deficiency in care by the health-care providers.
Regular footwear inspection being done in only half of
our patients was similar to the findings of the Nigerian
and Saudi studies.""'” Overall, the deficiency in foot catre
practice of patients was similar to that of the Nigerian and
Pakistani studies where one-third to half of the patients
were found to have poor foot care practice.""!¥

The finding that patient education improved foot
care practice was also shown in an Iranian study and a
randomized controlled trial carried out in the UK.
However, there is insufficient evidence of the role of
patient education in reducing outcomes such as ulcer and
amputation incidence."'”) Furthermore in our study, the
points of diabetic foot care did not improve equally even
though education was given regarding all of them. Outdoor
footwear use didn’t improve as it was already high, whereas
indoor footwear use didn’t improve probably due to cultural
reasons. Also there was no improvement in healthy nail

Table 2: Diabetic foot care practice before and after 2 weeks of health education for 60 patients

Questions Yes response in Yes response in Improvement in P value on
pre-test, N (%) post-test, N (%) practice, N (%) McNemar’s test

Do you inspect your feet daily? 29 (48.3) 58 (96.7) 29 (48.3) <0.001
Do you examine your toe spaces daily? 22 (36.7) 52 (86.7) 30 (50.0) <0.001
Do you wash and dry your feet daily? 47 (78.7) 57 (95.0) 10 (16.7) 0.006
Do you use oil/moisturisers for your feet? 17 (28.7) 36 (60.0) 19 (31.7) <0.001
Do you wear footwear outdoors? 59 (98.3) 59 (98.3) 0 (0.0) 1.0

Do you wear footwear indoors? 5(8.3) 5(8.3) 0(0.0) 1.0
Does your footwear fit properly and is comfortable? 57 (95.0) 57 (95.0) 0(0.0) 1.0

Do you inspect footwear before wearing? 29 (48.3) 50 (83.3) 21(35.0) <0.001
Do you change your footwear if damaged/ill-fitting? 48 (80.0) 56 (93.3) 8 (13.3) 0.021
Do you trim your toenails using a curved clipper? 43 (71.7) 51 (85.0) 8(13.3) 0.021
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trimming probably because a single education session was
not sufficient to introduce this habit. Thus, diabetic foot
care education should be regularly reinforced at outpatient
clinic visits to be effective in the long run.

We had a limitation that turnout for post-test of foot care
practice was not adequate. Furthermore, the improvement
in clinical outcomes could not be studied due to the
cross-sectional nature of the study.

CoNCLUSION

We found that even 5-6 min of time devoted to individual
patient education improved their foot care practice. When
consistently reinforced, this education is likely to result in
healthy habit formation, which may prevent disability and
reduce medical expenditure in the long run. Furthermore,
a training program of more than 3,000 primary care
physicians in India showed that information on diabetic
foot care was found highly educative by participants.”” This
shows a clear demand for learning foot care education and
foot examination, among health providers. Thus integration
of sustainable patient education at primary care level will
be the most cost-effective way of reducing the burden of
its complications.”!l Allocation of resources and training
of health providers to ensure regular foot examination
and foot education must be a priority of any strategy to
control diabetes.
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