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Abstract

Introduction: A right approach to diabetes can reduce morbidity, mortality, and the burden of costs among diabetics. It
is important to gather information about the knowledge, attitudes, and practices of people with diabetes to develop
effective health education and diabetes control awareness programs. Objectives: To assess the knowledge, attitudes, and
practices of patients suffering from type 2 diabetes. Materials and Methods: A prospective observational study was
conducted with 100 type 2 diabetics of either gender, who were admitted in the general medicine ward and consented to
participate in the study. A suitable 26-item semi-structured questionnaire was designed, with “Yes” and “No” as response
options. Each appropriate answer was assigned a score of 1. Results: In total, 56%, 42%, and 2% of the subjects showed
a good, moderate and poor knowledge grades, respectively. Regarding attitude, 64% and 36% of the patients exhibited
good and poor grades, respectively. Only 31% of the participants achieved a good practice grade, 59% secured average
while 10% of them got poor grades. The overall KAP results of 43% of the patients was good, 55% scored average
whereas 2% scored poor grades. Assessment of the overall KAP grade with the demographic variables showed that there
is a statistically significant association of the grades with the education, occupation, and socioeconomic status (P<0.05).
Conclusion: It is necessary to provide appropriate health education and individual counseling to ensure that each patient
with diabetes has sufficient information and that he/she is motivated to lead a better life.
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Introduction

and their families [4]. Since a majority of the diabetics

Diabetes Mellitus is linked to high rates of morbidity
fall within 45-64 years age group, it can threaten the

and mortality [1]. The global prevalence of diabetes in
adults was 6.4% in 2010, and it is expected to increase

to 7.7% by 2030 [2]. India is considered as the diabetes country [S]. Awareness of and a right approach to
capital of the world [3]. diabetes can significantly reduce the morbidity and

earning abilities and financial productivity of the

mortality, and can cut down the burden of health care

Being a developing nation, India has a huge economic costs among diabetics.

burden to overcome to control the morbidity and
mortality associated with diabetes. In 2010, it was
reported that only 19% of the Indian population was
covered by state and central government sponsored
health insurance policies, which indicates that the
burden of health care costs directly falls upon patients

The acquisition of information about the Knowledge,
Attitudes, and Practices (KAP) of diabetic population is
therefore important for developing efficient health
education and diabetes control awareness programs.
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Methodology

Study Area- Department of Pharmacology, Sri Aurobindo Medical College and Postgraduate Institute, Indore (M.P.)
Study Population- Patients admitted in our hospital with type 2 diabetes during the study period
Study Duration- Study was conducted from February 2015 to January 2016.

Sample Size- Considering the worldwide prevalence of diabetes as 6.4%, we calculated the sample size with a 5%
margin of error [2]. The resultant sample size was 92; hence, we recruited 100 patients for the study.

Study Design- Prospective, non-randomized, observational study.

Inclusion Criteria

« Patients aged above 20 years, of either sex.
« Patients suffering from type 2 diabetes mellitus, with or without co-morbidities.
* Patients willing to provide voluntary written informed consent.

Exclusion Criteria

* Patients aged below 20 years.
* Patients suffering from type 1 diabetes mellitus or gestational diabetes.
* Patients not willing to provide voluntary written informed consent.

Procedure- The study was explained to the patients in detail in the language understood by them. After receiving their
verbal consent to participate, their voluntary written informed consent was acquired prior to getting the questionnaire
filled.

We included 100 patients who were admitted in the general medicine ward for type 2 diabetes mellitus and were willing
and consented to participate in the study. The patients’ age varied, and the sample included patients of both genders. A
suitable semi-structured questionnaire was designed based on similar validated studies [6-10].The designed questionnaire
was developed in English, translated to the local vernacular language Hindi, and retranslated to English. Prior to the
commencement of the main study, the questionnaire was pretested on 5 patients to examine its suitability and validity.
There was a total of 26 questions in the questionnaire, with 14, 4, and 8 items on knowledge (Table 1), attitude (Table 2),
and practice (Table 3), respectively. Response options were “Yes” and “No,” and a score of 1 point was awarded for each
appropriate answer.

Table-1: Questionnaire for assessing knowledge.

Sr No Knowledge questions % of patients with appropriate answers
1 Do you know you are suffering from diabetes? 100%
2 Do you know that more individuals are diagnosed with 86%

diabetes nowadays?
3 Do you know the normal range of blood glucose level? 38%
4 Does diabetes run in families? 46%
5 Is obesity a risk factor for the development of diabetes? 70%
6 Are you aware of hypoglycaemia and its symptoms? 97%
7 Do you know that diabetes can affect your eyes? 55%
8 Do you know that diabetes can affect your kidneys? 62%
9 Are you aware of diabetic foot? 94%
10 Is diabetes a contagious disease? 96%
11 Does exercise and physical activity affect blood sugar levels? 86%
12 Is a diet with limited carbohydrates beneficial in diabetes? 99%
13 Can diabetes be permanently cured? 84%
14 Should you stop taking medication if your blood glucose level 70%
comes to normal?
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Table-2: Questionnaire for assessing attitudes.

Sr No Attitude questions % of patients with appropriate answers
1. Do you think it is necessary to monitor blood glucose 98%
levels regularly?
2. Do you believe in following a controlled diet? 94%
3 Are you willing to exercise daily? 49%
Are you willing to take your medicines regularly? 69%

Table-3: Questionnaire for assessing practices.

Sr. No. Practice questions % of patients with appropriate answers
1. Do you visit the doctor for regular check-ups? 98%
2. Do you have a glucometer? 19%
3. Do you check your blood sugar at least once a month? 2%
4. Do you include fruits in your diet every day? 74%
5. Does your meal include green leafy vegetables and salad? 95%
6. Do you go for eye check-ups at least every six months? 41%
7. Do you check your feet daily for any wound or injury? 55%
8. Do you take your medicines as prescribed? 98%

Data Collection Method- The predesigned questionnaire was used for collecting data.

Statistical Analysis- The associations of the demographic variables with the knowledge, practice, and attitude levels
were calculated using the Pearson chi-square test. P <0.05 was considered as statistically significant.

Financial Inputs and Funding- The cost of the study was completely borne by the researchers. As this was a survey, no
additional test/procedure or investigation was conducted as a part of the study. Hence, there was no financial burden on
the patient or on the institution.

Ethical Considerations- The present study protocol was approved by our Institutional Ethics Committee before the
commencement of the study. Additionally, prior to the collection of any information from the patients, their written
voluntary informed consent was obtained. Only the data on the study variables were analyzed, and all the personal
information of the patients was kept confidential.

Results

Majority of the patients belonged to the 51-60 years age group (40%), followed by the 41-50 years group (36%). Their
mean agewas 54.96+8.88 years. Majority of the patients were males comprising of 56%; rest 44% were females. The
male: female ratio was 1.27:1. Further, 19% of the patients were illiterate, majority of them had a poor level of education
(up to primary or secondary schooling), while only 32% of them had completed their graduation or post-graduation. This
pattern was observed because our institute generally caters to patients from the poor socioeconomic strata. With reference
to occupation, 21% patients were housewives, 11% were engaged in farming, 17% were engaged in business, 6% were
laborers, and majority of the patients were engaged in a service (45%). Further, 8% of the patients had a poor
socioeconomic status, 34% belonged to the lower class, majority of them (56%) belonged to the middle class, and only
2% of them were in the upper class.

Knowledge of Diabetes (Table 4)- The total possible score of 14 on the knowledge scale was classified as good (11-14),
average (6—10), and poor grades (0-5). Majority of the subjects (56%) exhibited a good grade of knowledge scores, 42%
had an average knowledge grade, and 2% had a poor knowledge grade. All patients reported that they were aware of their
diabetes diagnosis. Most of the patients (86%) agreed that more people were being affected by diabetes. However, only
38% of the subjects had sufficient knowledge about normal blood sugar levels. Majority of the patients (54%) were
unaware about the genetic predisposition to diabetes, but 70% of the patients knew that obesity was a major risk factor
for the development of diabetes. A total of 97% of our patients were aware of hypoglycaemia and its symptoms. Further,
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55% and 62% of the subjects were aware that diabetes could adversely affect their eyes and kidneys, respectively. Most
of the patients (94%) knew about diabetic foot. As many as 96% of the individuals were aware that diabetes mellitus is
not a contagious disease. A great majority of the subjects (86%) also knew that exercise and physical activity had a
significant impact on the blood glucose level. Approximately all patients (99%) were aware that a diet low in
carbohydrates was beneficial for the control of diabetes, and 84% of the patients knew that diabetes can be controlled but
not cured. Finally, 70% of the patients were aware that medications should not be stopped completely even when blood
sugar is normalized, in contrast to 30% of those who thought otherwise.

Table-4: Association of demographic variables with knowledge grades

(N=100).
Demographic Variables Knowledge Grades Total X2 values P value
Poor Average Good
0-5) (6-10) (11-14)
Age:
35-40 years 0 1 1 2
41-50 years 1 14 21 36 .
51-60 years 0 14 26 40 9-600, DF=8 0.294
61-70 years 1 7 7 15
>70 years 0 6 1 7
Gender:
Female 2 22 20 44 5.303, DF=2 0.071
Male 0 20 36 56
Education:
Illiterate 2 16 1 19
Primary education 0 14 11 25 5
Secondary education 0 10 14 24 45.208, DF=8 0.000*
Graduate 0 2 22 24
Post graduate 0 0 8 8
Occupation:
Business 0 5 12 17
Farming 0 6 5 11 .
Housewife 1 12 8 21 21.387, DF=8 0.006%
Laborer 1 5 0 6
Service 0 14 31 45
SES:
Poor class 1 6 1 8
Lower class 0 23 11 34 28.487, DF=6 0.000%*
Middle Class 1 13 42 56
Upper Class 0 0 2 2

N- Sample size, *- P value significant, DF- Degrees of Freedom, SES- Socioeconomic Status.

A comparison of knowledge level based on demographic variables revealed a statistically significant association between
education, occupation, and socioeconomic status (P<0.05). Thus, these three demographic variables impact the
knowledge score of the patients. However, no statistically significant association was seen with reference to age and
gender (P>0.05).

Attitude towards Diabetes (Table 5)- Out of the total possible score of 4, scores of 0—2 were classified as poor and
those of 3—4 were classified as good grade. Majority (64%) of the patients exhibited a good attitude grade, while 36%
exhibited a poor attitude grade. Approximately all patients (98%) thought that the regular monitoring of blood glucose
levels was necessary. Only 6% of the subjects did not want to follow a controlled diet plan, whereas the remaining 94%
believed in following a diet plan. In this study, half (50%) of the subjects had a negative attitude towards exercise.
Finally, majority of patients (69%) were found to be willing to take their medications regularly.
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Table-5: Association of demographic variables with attitude grades

(N=100).
Demographic Variables Attitude Grades Total )(2 values P value
Poor (0-2) Good (3-4)
Age:
35-40 years 1 1 2
41-50 years 13 23 36 0.630, DF=4 0.960
51-60 years 13 27 40
61-70 years 6 9 15
>70 years 3 4 7
Gender:
Female 14 30 44 0.596, DF=1 0.440
Male 22 34 56
Education:
Illiterate 11 8 19
Primary education 11 14 25 9.035. DF=4 0.060
Secondary education 8 16 24 ’
Graduate 4 20 24
Postgraduate 2 6 8
Occupation:
Business 5 12 17
Farming 0 : - 2.676, DF=4 0.613
Housewife 7 14 21
Laborer 3 3 6
Service 15 30 45
SES:
Poor class 6 2 8
Lower class 13 21 34 10.974, DF=3 0.012%*
Middle Class 15 41 56
Upper Class 2 0 2

N- Sample size, *- P value significant, DF- Degrees of Freedom, SES- Socioeconomic Status.

An analysis of attitude grades with reference to demographic variables revealed a statistically significant association
between attitude and the socioeconomic status of subjects (P<0.05). Thus, socioeconomic status impacts the attitudes
toward diabetes. However, no statistically significant association was observed with reference to age, gender, education,
and occupation (P>0.05).

Practices among Diabetics (Table 6)-Out of the total possible score of 8, scores ranging from 0-3 were classified as
poor, those of 4-6 were classified as average, and those of 7-8were classified as good grades. Majority (59%) of the
patients exhibited average practice grade followed by 31% who had a good practice grade, and the rest 10% who had a
poor practice grade. Almost all the patients in the present study (98%) visited the doctor regularly. Most of them (72%)
reported that they monitored their blood sugar levels regularly; however, only 19% of them possessed a personal
glucometer. Majority of the patients included fruits (74%) and green vegetables (95%) in their daily meals. Further, only
41% of the patients reported having regular eye check-ups (at least every six months) while 55% of the patients
monitored their feet daily for any injury. Almost all the subjects (98%) were compliant with the prescribed medications.

Assessment of practice grades with the demographic variables revealed a statistically significant association of practice
grades with the education, occupation, and socioeconomic status of the patients (P<0.05). Thus, these three demographic
variables were found to influence the practice score of the patients. However, no statistically significant association was
observed with reference to age and gender (P>0.05).
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Table-6: Association of demographic variables with practice grades

(N=100).
Demographic Variables Practice Grades Total X2 values P value
Poor Average Good
(0-3) (4-6) (7-8)
Age:
35-40 years 1 1 0 2
41-50 years 4 19 13 36
51-60 years 1 27 12 40 10-508, DF=8 0231
61-70 years 2 5 15
>70 years 2 4 1 7
Gender:
Female 4 30 10 44 2.922, DF=2 0.232
Male 6 29 21 56
Education:
Illiterate 4 15 0 19
Primary education 5 16 4 25
Secondary education 1 14 9 24 26306, DF=8 0001
Graduate 0 11 13 24
Postgraduate 0 3 5 8
Occupation:
Business 1 7 9 17
Farming 3 3 11
Housewife 2 16 3 21 17330, DF=S 00277
Laborer 2 4 0 6
Service 2 27 16 45
SES:
Poor class 1 7 0 1
Lower class 5 26 5 19.764, DF=6 0.003*
Middle Class 4 25 27 4
Upper Class 0 1 1 0

N- Sample size, *- P value significant, DF- Degrees of Freedom, SES- Socioeconomic Status.

Overall Knowledge, Attitudes, and Practices (KAP) Grades (Table 7)- Out of the possible overall KAP grades of 26,
score of 0—10 were classified as poor, those of 11-20 were classified as average, and those of 21-26 were classified as
good grades.

Only 2% of the patients had poor overall KAP grade, whereas 55% and 43% had average and good KAP grades
respectively.

An evaluation of overall KAP scores with the demographic variables revealed a statistically significant association of
overall KAP grades with the education, occupation, and socioeconomic status of the patients (P<0.05).

Thus, these three demographic variables were found to influence the overall KAP score of the patients. However, no
statistically significant association was observed in terms of age and gender (P>0.05).
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Table-7: Association of demographic variables with overall KAP grades

(N=100).
Demographic Variables Overall KAP Grades Total szalues P value
Poor Average Good
(0-10) (11-20) (21-26)
Age:
35-40 years 0 2 0 2
41-50 years 1 19 16 36 10.601, 0.225
51-60 years 0 20 20 40 DF=8
61-70 years 0 9 6 15
>70 years 1 5 1 7
Gender:
Female 1 29 14 44 ‘1;(1):1:; 0.134
Male 1 26 29 56
Education:
Illiterate 2 17 0 19
Primary education 0 18 7 25 39.080, 0.000*
Secondary education 0 13 11 24 DF=8
Graduate 0 5 19 24
Postgraduate 0 2 6 8
Occupation:
Business 0 6 11 17
Farmmg 0 8 3 11 43.585, 0.000%
Housewife 0 16 5 21 DF=8
Laborer 2 4 0 6
Service 0 21 24 45
SES:
Poor class 1 7 0 8
Lower class 1 26 7 34 231:6:22’ 0.000%*
Middle Class 0 21 35 56
Upper Class 0 1 1 2

N- Sample size, *- P value significant, DF- Degrees of Freedom, SES- Socioeconomic Status

Discussion

We conducted this survey to understand the status of
diabetes-related knowledge, attitudes, and practices in a
group of diabetic subjects. KAP study results usually
vary owing to the demographic characteristics,
questionnaire format, and data analysis used in the
study. The present findings suggest that majority (56%)
of the patients had good knowledge of diabetes, but they
lacked information about specific factors related to their
condition. Although considerable time had passed since
they were diagnosed with diabetes, and most checked
their blood glucose level regularly, majority of them
(62%) were unaware of the normal blood glucose
values. In other words, only 38% of our patients were
aware of the normal level of blood sugar, which is
similar to the findings reported by Al Bhimani et al. in
their study on knowledge and practices related to type 2
diabetes in Omani patients [10]. However, in a similar
KAP study conducted by Rathod et al. on the population

of Waghodia in Gujarat, the knowledge related to blood
sugar level was very high (82.45%) as compared to that
observed in our study[6]. Further, majority of our
patients (46%) were unaware that diabetes could be
hereditary, which is in consensus with the finding
(42.02%) reported by Shah et al. in their KAP study on
type 2 diabetes patients in the Saurashtra region of
Gujarat [7]. However, Rathod et al. finding differed
greatly because only 8.78% of their study subjects were
unaware of the same [6]. Additionally, 45% and 38% of
our patients were unaware of the eye and kidney
complications related to diabetes, respectively.

Some subjects (30%) thought that they could stop
taking medication once their blood sugar level
normalized. Considering these findings, it is evident
that there is a need to provide information related to
these factors in future diabetes awareness programs.
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On the brighter side, all our patients (100%) were aware
that they were suffering from diabetes and
approximately all of them (99%) were aware of dietary
restrictions related to carbohydrates. A very high
percentage of our patients (97%) knew about
hypoglycaemia and its symptoms. Although a
substantial proportion of our sample patients (86%)
believed that exercising can be beneficial for diabetics,
the same was considerably higher in the study by
Rathod et al. (98.24%) [6]. In the current study, only
16% of the patients were unaware that diabetes cannot
be permanently cured, which was lower than that found
in the study by Shah et al. (38.23%)[7]. A significant
percentage of the subjects of the current study (70%)
were conscious of obesity as a risk factor for diabetes.

The overall attitudes of majority of the patients in the
present study (64%) were good. Further, a substantial
proportion of our participants (94%) believed in
following a controlled diet and 98% of them thought
regular blood glucose monitoring was important.
However, over 50% of the patients had a negative
attitude towards exercising and 31% of them were not
willing to take medicines on regular basis, which are a
cause of concern and these areas need to be highlighted
in diabetes education programs. When these results
were compared to similar studies conducted by other
authors (e.g., Bollu et al. and Rathod et al.)
inconsistencies were observed [6,11]. Specifically,
Bollu et al.reported that only 36% of their sampled
patients had a good attitude towards exercise, and only
24% were able to follow a controlled diet [11]. In
another study by Rathod et al.,73.68% of the individuals
had a positive attitude towards exercise and only around
35% of them were willing to follow a controlled and
planned diet [6].

In the context of practice, only 31% of our patients
scored above the average level, but it was encouraging
to note that a very high proportion of our patients (98%)
visited the doctor regularly and took the medicines as
prescribed. In our study, only 19% of the respondents
owned a glucometer; however, 72% of the subjects
reported that they checked their blood sugar at least
once a month. These results were very similar to those
reported in the study by Shah et al.,, wherein only
10.08% of the patients possessed a glucometer and
70.16% monitored their blood glucose level regularly
[7]. Majority of our patients consumed fruits (74%) and
green leafy vegetables (95%) regularly, whereas
significantly lower figures were reported in the study by
Shah et al., with only 31.93% and 54.21% of the
patients reporting the inclusion of green leafy

Original Research Article

vegetables and fruits in their daily diet, respectively [7].
In the present work, it was found that 55% of the
respondents monitored their feet daily for any wound or
injury, which was in consensus with the finding of 56%
reported by Shah et al. [7]. A considerably low
proportion of our subjects (41%) went for eye check-
ups every six months. Hence, it is necessary to provide
health education on eye complications of diabetes, to
prevent diabetes-associated blindness.

In the present study, 55% and 43% of the patients had
average or good KAP scores, respectively, which is a
satisfactory finding. Furthermore, education,
occupation, and socioeconomic status were found to
influence the overall KAP score of the patients. Other
authors (e.g., Shah et al., Al Bhimani et al.,and Al-
Maskari et al.,) have also found a close association
between literacy and KAP scores [7,10,12]. Thus,
results show beyond doubt that literacy is an important
factor which affects the knowledge, attitudes and
practices of the population.

Conclusion

KAP studies are necessary for designing efficacious
awareness and disease control programs. Diabetes is
associated with high morbidity and mortality. Here, the
onus is on the patients to control their disease, and
merely knowing about the diagnosis is not enough.
Hence, proper health education and individual
counseling should be practiced in various healthcare
setups to ensure that each patient with diabetes has
sufficient information and that they are motivated to
lead a better life. Although our study provides important
baseline data, it is associated with limitations such as
the limited sample size, the inclusion of inpatients
alone, and the incorporation of a single study Centre. To
provide sound health care, further related research
should be conducted, preferably on a larger scale, to
compare the changes in perceptions of the population.

What this study adds to the existing knowledge? Our
study shows that irrespective of the age and gender of
the subjects, there is a clear association of occupation
and socioeconomic status with diabetes awareness and
self-care. This depicts that awareness programs donot
reach the less privileged sections of the society
althoughthey need to be educated on the matters related
to health as much as the elite.
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