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Introduction
Diabetes mellitus  (DM) is one of  the most common chronic 
diseases across the world. WHO estimates 60% of  diabetic 
population will be from developing countries of  Asia by 2025. 
Currently, India is a country with second highest number of  
people with type 2 DM.[1] In tandem with the rise of  DM is its 
associated complications. Some of  the important complications 
include coronary artery disease, nephropathy, retinopathy, 
microalbuminuria, and neuropathy. Among these complications, 
diabetic neuropathy is one of  the most common and serious 
complications. Ethical Approval Done, dated 10th April 19.

Among the complications of  diabetes, those that occur in the 
foot are considered the most preventable. A rural Indian study 
cited that the prevalence of  diabetic foot occurring as a result 
of  diabetic neuropathy among outpatient and inpatient diabetics 
was found to be 10.4% and around 8.7%, respectively; diabetic 
foot people majorly suffered from foot ulcer or blisters in the 
1st year of  onset.[2] The annual incidence of  new foot ulcer in 
patients with diabetes is 2.2%, with incidence increasing to 5.8% 
in 3 years.[3,4] The lifetime incidence of  developing a foot ulcer 
is estimated to be as high as 25%.[5,6]

Poor knowledge and poor foot care practices were identified as 
important risk factors for foot problems in diabetes. Hence, in 
order to minimize, if  not totally prevent, foot complications, 
it is important that appropriate and timely foot self‑care be 
emphasized to patients with diabetes.[7] It has been observed that 
about 10–15% of  people with diabetes will develop a foot ulcer 
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at some point and have shown that about 5–24% of  the foot 
will progress and finally lead to limb amputation.[8] Facilitators 
of  foot self‑care practices, such as patient education, appear to 
be reserved for individuals who have already developed foot 
complications.[9]

Primary healthcare is the most essential type of  care provided 
to the patient, it is the first contact healthcare and tends to be 
the immediate first aid for the patient; the care is either provided 
by the grass route healthcare worker or is provided as self‑care 
by the patient himself. In any situation it is of  paramount 
importance that the person concerned needs to be well aware and 
trained to correctly assess and subsequently dispense of  proper 
management and care for the concerned pathology. This study 
will assess patients’ knowledge and practice of  diabetic foot care, 
and help educate the patients pertaining to the same with the 
aim to reduce morbidity related to DM and its complications 
specifically regarding the diabetic foot care by providing 
intelligence, education, and awareness among the patients.

Aim and Objectives

Aim
To educate patients of  DM regards the disease and its associated 
complications, specifically pertaining to diabetic foot care.

Objectives
‑	 To assess the awareness of  patients regards their understanding 

of  DM and its associated complications and their awareness 
of  diabetic foot care though pretest questionnaire.

‑	 To sensitize patients of  DM with regards the disease and its 
complications with special emphasis on diabetic foot and 
associated complications.

‑	 To train patients in regards to the awareness and knowledge 
of  diabetic foot care.

‑	 To assess the impact of  understanding among patients in 
regards to DM and diabetic foot care post sensitization 
through posttest questionnaire.

Methodology
Study type
Observational study.

Study duration
Two Months.

Study design
Cross‑sectional study.

Study population
The present study was carried out among patients diagnosed 
with DM and follow‑up diabetic patients attending the Surgery 
and Medicine OPD at a rural tertiary care hospital. The 
selected patients were explained the study and their consent for 
participation was taken.

Phase 1: Assessing awareness
The patient were assessed in terms of  his/her awareness in 
regards to DM as a disorder along with its complications. The 
patient was also asked specifically regards the diabetic foot lesions 
and foot care.

Phase 2: Intervention
Tutoring the patients on how to assess the severity of  DM; how 
to understand the emanating and expected complications of  DM. 
Understanding specific complications regards to the foot care. 
Training patients regards foot care, inclusive of  the techniques 
and methodology of  foot care.

Phase 3: Assessing intellectual impact
Post‑sensitizing and tutoring, the patients were evaluated 
regards their awareness of  DM as a disease and its associated 
complications, they were assessed regards their ability to identify 
foot lesions as well as their approach toward foot care, associated 
with pathologic lesions.

Confidentiality was maintained throughout the research. The 
study was conducted after clearance from the Institutional Ethics 
Committee (IEC).

Selection criteria
Inclusion criteria
•	 New cases, diagnosed with DM.
•	 Known cases (follow‑up cases) of  DM.
•	 Cases with complications of  DM without diabetic foot.
•	 Cases with diabetic foot.
•	 Non‑medical background.

Exclusion criteria
•	 Patients not willing to train for diabetic foot care.
•	 Patients with complicated diabetic foot pathology.
•	 Patients with acute metabolic diabetic complications.
•	 Patients who were directly or indirectly associated with 

medical profession.

Data collection instrument
Nottingham Assessment of  Functional Foot Care Questionnaire 
on Knowledge of  Foot Care was utilized as a tool for assessment 
among patients.[10]

Sample size
The study comprised of  184 patients diagnosed with DM. The 
sample size is based on the Krejcie and Morgan methodology 
of  calculation of  sample size.[11]

Data analysis
Data analysis was carried by Statistical Package SPSS 
(version  25.0, IBM Corporation) and Microsoft Excel 2016 
(Microsoft Corporation). The study assessed the pretest 
and posttest forms to analyze the patients learning gain, 
based on the training imparted to the patient for diabetic foot care.
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Observations
PRETEST SCORE:

Table 1: Table showing the affirmative responses per 
question in the pre‑test questionnaire

Question Response
Diabetes mellitus Complications 86
Diabetic foot injury 52
Diabetic foot wound & infection 53
Diabetic foot ulcer development 52
DM pts. Neurological sensations 49
Claudication and gangrene 46
Limb deformities 49
Smoking association 49
Frequency to inspect feet 49
Foot‑bleeding/redness/callosity inform physician 49
Frequency to wash feet 49
Foot wear inspection 50
Irritants in water to wash feet 49
Temperature to clean feet 50
Type of  socks to wear 48

POSTTEST SCORE:

Table 2: Table showing the affirmative responses per 
question in post‑test questionnaire

Question Response
Diabetes mellitus Complications 100
Diabetic foot injury 99
Diabetic foot wound & infection 100
Diabetic foot ulcer development 100
DM pts. Neurological sensations 96
Claudication and gangrene 87
Limb deformities 97
Smoking association 96
Frequency to inspect feet 93
Foot‑bleeding/redness/callosity inform physician 98
Frequency to wash feet 96
Foot wear inspection 96
Irritants in water to wash feet 80
Temperature to clean feet 91
Type of  socks to wear 89

Results

The present study was conducted in all genders between 
the age groups of  21 yrs and 78 years, the study conducted 
surveillance and assessment among patients of  DM through 
pretest and posttest questionnaire. Results were calculated 
as per the pretest and posttest scores achieved based on the 
questionnaire [Tables 1 and 2].

The assessment was based on absolute learning gain, relative 
learning gain, normalized learning gain [Graphs 1 and 2].

Mean Pretest Score = 13.91 ± 11.49

Mean Posttest Score = 24.68 ± 2.02

Mean % Pretest Score = 53.50 ± 44.19

Mean % Posttest Score = 94.42 ± 10.45

I) Absolute learning gain = [(% posttest) ‑ (% pretest)]

=94.42 – 53.50 = 40.92%

II) Relative learning gain = [(% posttest) ‑ (% pretest)]

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ × 100

Graph 1: Bar graph showing affirmative responses to the pre‑test 
questionnaire

Graph 2: Bar graph showing affirmative responses to the post test 
questionnaire

Graph 3: Graph showing comparison between Pre‑test and Post test 
score on the affirmative response on questionnaire
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(% pretest)

=94.42–53.50 × 100 = 76.48%

53.50

III) Normalized gain g = [(% posttest ‑ % pretest)]

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

[100‑(% pretest)]

= [ 94.52–53.50 ] =0.88 (High Gain)

(100–53.50)

Effectiveness of  intervention was determined using the range 
of  “Normalized gain g” as follows:

•	 0–0.29 ‑ Low Gain
•	 0.30–0.69 Medium gain
•	 0.70–1.0 – High gain

Discussion

Globally, nearly 415 million people have DM, majority of  the 
patients belong to the middle‑income and low‑income countries. 
In India, nearly about 70 million people have diabetes, with a 
projected number of  diseases being around 125 million cases by the 
year 2040.[12] The diabetic foot as a complication of  DM accounts 
for around 6% of  all the associated complications in individuals 
suffering from type 1 DM. The diabetic foot complications in 
patients is inclusive of  foot ulcers, wound infections, gangrene. 
Around 0.03–1.5% of  the patients suffering with DM tend 
to develop gangrene and subsequently resulting in limb  (foot) 
amputation. This seriously deteriorates the quality of  life among 
the patients and hence it becomes most imperative for the patient 
to be educated and made aware regarding the complications of  
diabetic foot and knowledge to take care of  foot.[13]

Uncontrolled diabetes causes neuropathy and peripheral arterial 
disease through various complex metabolic pathways. Development 
of  foot ulcers are triggered by neuropathic sensory loss superadded 
with peripheral vascular disease. A  systematic review reported 
a prevalence of  0.003–2.8% for diabetes‑related peripheral 
neuropathy and 0.01–0.4% for diabetes‑related peripheral arterial 
disease. Foot ulcers, gangrene, osteolysis, fractures, dislocation, and 
deformities are caused by the combination of  sensory neuropathy, 
vasculopathy, mechanical variabilities like load on the joints/foot, 
metabolic abnormalities, and repeated microtrauma.[14]

DM being a complex disease and of  chronic persistent behavior, 
it becomes imperative that the patients and the healthcare 
providers should be well aware of  certain important aspects 
of  the disease to provide appropriate primary healthcare or 
selfcare. The concerned persons (healthcare providers as well 

as patients) need to know that glycemic control is the most 
important aspect to control the development and progression 
of  diabetes and its associated complications  (macro and 
microvascular complications). To achieve the controlled glycemic 
state in any diabetic individual, there needs to be continuous 
primary healthcare, proper self‑management, as well as clear 
management strategies, hence it becomes mandatory for the 
patients and healthcare providers to be updated regarding 
day‑to‑day management of  diabetic foot complications and 
care.[15] The present guidelines for diabetic foot care are based on 
“Standard treatment guideline formed by the Ministry of  Health 
and Family Welfare of  India—The diabetic foot: Prevention and 
management in India 2016”.[16] The guidelines recommend the 
physicians to assess the patient’s general condition.

The best recommended way to prevent complications like 
diabetic foot fall into two important aspects, first aspect being 
is to educate the patients and spread awareness among patients 
pertaining to DM‑related complications and how to develop foot 
care strategy. Patients of  DM need to be educated and made 
aware of  certain important aspects pertaining to diabetes. Second 
aspect is to promote healthcare among these diabetic patients 
through follow‑up and frequent check‑ups.

There are five key elements that are vital for proper management 
of  diabetic foot which include as follows: 1. Good glycemic 
control, 2. regularly inspecting and examining foot at risk, 3. 
sensitizing and educating patients regarding diabetic complication 
and diabetic foot care, 4. to ensure at all times that patients use 
appropriate footwear, and 5. early referral and treating at risk 
individuals for diabetic foot complications.[17]

A Cochrane review comprising 11 randomized controlled trials 
suggested that foot education among diabetic individuals was of  
paramount importance and awareness among patients through 
the same resulted in major positive impact on the knowledge 
and patient’s approach on the same. This resulted in definitive 
reduction in patient morbidity and improved patient life style as 
well as the socioeconomic burden. The international Working 
group on diabetic foot acknowledges that all across the globe 
there is limited evidence on the efficacy of  patient education 
related to diabetic foot care and understanding.[18]

In the present study, the assessments were made based on a 
standardized pretest and posttest questionnaire. The study 
evaluated education and knowledge attained through evaluating 
the pretest and posttest scores and subsequently calculating the 
absolute learning gain, relative learning gain, and normalized 
learning gain [Table 3]. The mean pretest score was 13.91 ± 11.49 
and the mean posttest score was 24.68 ± 2.02 while the mean % 
pretest score was 53.50 ± 44.19 and the mean % posttest score 
was 94.42 ± 10.45 [Graph 3]. Based on the score, the absolute 
learning gain was 40.92%, the relative learning gain was 76.48%, 
and the normalized gain g was 0.88 (High Gain). Other studies 
similar to the present study related to awareness and education 
related to diabetic foot in patients with DM are as follows:
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In a study carried out by Jindasa and Jeewantha in Sri Lanka to 
determine the knowledge and practice of  diabetic foot care in 
patients with chronic diabetes, the researchers found that around 
38.2% patients with DM had to undergo amputations of  feet 
and around 82.7% had developed foot ulcers. On assessment 
carried on patients regarding awareness of  diabetic foot, 52.7% 
patients were aware regarding foot care strategies, however on 
asking whether they actually practice or follow it, 22.7% did 
not practice it. Hence, an important observation made by the 
study was simply educating the people and making them aware 
regarding diabetic foot complications and care did not help as 
many patients to practice or follow the same.[19]

In another study, a cross‑sectional regarding awareness of  
diabetic foot amont patients of  type 2 DM in Durban, South 
Africa carried out by Gole and Naidoo, very few patients (around 
22.2% patients) reported examining their feet, unfortunately they 
too examined their feet when they developed some complication. 
The study concluded awareness regarding diabetic foot disease 
needs to be better addressed was not to its optimal best as per 
the management and awareness guidelines of  diabetic foot.[20]

Muhammad Lufti et al. conducted a study to assess knowledge 
and practice of  diabetic foot care in a tertiary medical centre. The 
present study comprised of  a total of  157 patients, most of  the 
patients had a poor knowledge regarding diabetic foot care (58%) 
and on top of  that around 61.8% patients even practised poor 
diabetic foot care protocols. The study concluded that patients 
who reported having foot infections and wound were the ones 
who really did not follow good foot care practices.[21]

Alhuqayl et al. conducted a cross‑sectional survey pertaining to 
awareness of  foot care among diabetic patients. The study found 
out that around 46.7% patients were inadequate as far as their 
awareness of  diabetic foot care was concerned.[22]

Sabar et al. in their cross‑sectional study assessed the prevalence 
of  diabetic neuropathy and the knowledge and practice about the 
foot care. The study concluded that the diabetic complications 
inclusive of  diabetic foot was high among patients who had poor 
understanding regarding diabetic foot associated complications 
and understanding of  diabetic foot care. Majority of  patients had 
a knowledge score of  38% and a moderate amount of  practice 
regards to diabetic foot care around 40%.[23]

In a study carried out by Pinakin et al. showed that after sensitizing 
the patients in regards to complications associated with DM 
assessment was carried out, 27% patients of  patients had poor 
knowledge, whereas 50% patients had average knowledge 
and only 23% patients had good knowledge. Also akin to the 
knowledge gain majority of  people (around 51%) had an average 
to poor practice of  taking care of  diabetic foot and its awareness. 
The particular study suggested that immense work is needed 
to spread awareness and knowledge among diabetic people for 
proper care of  diabetic foot.[24]

Aldawish et al. assessed the level of  awareness of  diabetic foot 
disease among patients with type 2 DM. A total of  99 patients 
were part of  the study. After sensitizing the patients, only 22.2% 
patients reported examining their feet, this examination was 
done by the patient only post‑development of  complications. 
All people who were better educated and exposed to foot care 
techniques definitely had statistically better outcome, and less 
development of  complication related to diabetic foot.[25]

A study was carried out by Kishore et al. about the awareness of  
foot care among patients with diabetes attending a tertiary care 
hospital, around 400 patients were subjected to a questionnaire 
to assess the knowledge and awareness regarding diabetic foot 
complications and foot care, only 50 patients out of  400, that 
is, 12.5% had received previous health education pertaining to 
diabetic foot disease and awareness regarding foot care, the study 
concluded that awareness regarding diabetic foot complications 
and foot care need to be more emphatically spread across the 
patients of  DM and also among healthcare workers so as to 
prevent complications importantly diabetic foot disease.[26]

Selvakumar et al. carried out a study on awareness and practice 
regarding foot self‑care among patients of  known type 2 DM 
in a rural area. In the particular study, 64.55% people were not 
aware regarding diabetes foot care and complications. Majority 
of  patients (around 74.2%) walk bare foot, 67.7% did not check 
their foot wear, around 54.8% did not cut their toenails properly. 
The study concluded that foot care awareness and knowledge 
regarding foot care need to be better spread across the society 
and that better education on the same will help prevent morbidity 
and mortality related to DM and its complications.[27]

The present study found that there was a major lack of  awareness 
among the general population at large in and around Wardha 
which is similar to the findings of  reports seen in other studies 
from different parts of  India with regards to the lack of  foot 

Table 3: Table showing Pre‑test and Post test score from 
affirmative responses

Questions Pre‑Test 
Response

Post‑test 
Response

Q. 1. Daibetic Complications 86 100
Q. 2. Diabetic foot injury 52 98.9
Q. 3. Diabetic foot wound and infection 52.5 99.5
Q. 4. Diabetic foot ulcer development 52.2 99.5
Q. 5. DM pts. Neurological sensations 48.6 95.7
Q. 6. Claudication and Gangrene 46 87
Q. 7. Limb deformities 48.8 96.7
Q. 8. Smoking association 49.1 96.2
Q. 9. Frequency to inspect feet 48.8 92.9
Q. 10. Foot bleeding/redness/callosity to 
inform physician

49.4 98.4

Q. 11. Frequency to wash to feet 48.6 96.2
Q. 12. Foot wear inspection 50 96.2
Q. 13. Irritants in water to wash feet 48.5 79.8
Q. 14. Temperature to clean feet 49.7 90.8
Q. 15. Types of  socks to wear 47.5 89.1
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care awareness among patients with diabetes. All over the country 
not much efforts have been taken to improve the condition of  
the diabetic individuals, hence there was a strong need for the 
present study.

Awareness regarding DM as a major non‑communicable 
disease and cause of  morbidity increased among patients after 
sensitization and education on the same. Patients were also made 
aware regarding diabetic foot complications and were educated 
on foot care techniques and precautions.

Conclusion

The study concludes that there is a considerable lack of  
awareness pertaining to DM and its associated complications 
among diabetic individuals. It becomes of  paramount 
significance to make the diabetic individuals well educated 
regarding primary healthcare and self‑care. The present study 
helped majorly increase the awareness and thereby educating 
the patients in regards to diabetic foot care. The study 
emphasizes the importance of  diabetic foot care as a key primary 
preventive strategy to decrease the overall burden of  the disease, 
psychological, economical, and decreasing an overall morbidity 
associated with diabetic foot.

The study strongly recommends that all physicians and 
paramedical staff  need to spread awareness and education 
related to the diabetic foot and its primary care which would 
help sensitize the patient, thereby making a major global impact 
on reduction of  morbidity and mortality related to diabetic foot 
and other complications on the whole.
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