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Abstract

Original Article

Introduction

Diabetes is one of the leading causes of death and disability 
worldwide, impacting people irrespective of age, gender, 
and nationality.[1] According to the global burden of disease, 
diabetes mellitus (DM) has resulted in 70.9 million DALYs, 
viz., disability‑adjusted life year  (a standardized metric to 
measure the overall burden of the disease in a population) 
in 2019, which is 2.8% of the total global DALYs.[2] South 
Asia, which is home to approximately a quarter of the world’s 
population, is undergoing an epidemiological transition with 
an explosion in the prevalence of noncommunicable diseases 
like diabetes. It was reported by the Indian Council of Medical 
Research that the diabetes epidemic had stabilized in developed 
states of India, but it was increasing in many other states.[3] As 
per the study published in 2023, in India, the prevalence of 
diabetes is 10.1 crores.[4] According to National Health Family 

Survey‑5 2023, around 10.7% of Karnataka’s population has 
diabetes. In Bangalore, 19.4% of women and 21.3% of men 
suffer from diabetes.[5]

International Diabetes Federation estimates that by 2045, 
approximately 783 million people will be living with 
diabetes. The key contribution to the rise of type‑2 diabetes is 
urbanization, a decrease in physical activity, and an increase in 
the prevalence of obesity and overweight. However, diabetes 
can often be prevented, and its impact can be reduced by 
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taking preventive measures, early diagnosis, and proper care 
for patients with the condition.[6] Knowledge, Attitude, and 
Practice  (KAP) studies gather information on what people 
know, feel, and do regarding a particular topic within a specific 
community. Understanding these three entities can enable more 
efficient policies to be implemented by policymakers.[7] This 
study was devised to gather data about knowledge of diabetes 
and the role of Ayurveda and Yoga in diabetes among people 
visiting allopathy and Ayurveda hospitals situated in urban 
and rural parts of Bangalore of Southern India. This paper 
has focused on the determination of the correlation between 
knowledge, attitude, and practice and to identify the gap 
between them.

Materials and Methods

Subjects and methods
A multi‑centric hospital‑based analytical cross‑sectional study 
was conducted using a simple random sampling method to 
recruit 1200 subjects from two Allopathic hospitals and two 
Ayurveda hospitals  (each center 300 subjects) situated in 
urban and semi‑urban/rural parts of Bangalore, Karnataka, 
India [Figure 1]. It was initiated after obtaining approval from 
Institutional Ethical Committee (F.No. 6‑5/2022‑CARI/BNG/
ETHI.COMMI./2404 date February 9, 2023) and was also 
registered in CTRI (CTRI/2023/03/050478 on March 9, 2023). 
The data collection was done from February 2023 to June 2023.

Questionnaires
A comprehensive questionnaire was developed to assess KAP 
regarding the influence of Ayurveda and Yoga on diabetes 
management. Since no validated questionnaires existed 
on this specific topic, our questions were structured based 
on literature reviews and patient‑based queries frequently 
encountered by Ayurveda physicians. The questionnaire 
comprised 21 questions evaluating knowledge, 18 assessing 
attitude, and 13 examining practices. The knowledge section 
included questions related to the fundamentals of diabetes 
such as causative factors, symptoms, potential complications, 

prevention, and management approaches related to Ayurveda 
and Yoga; the attitude section focused on common myths 
about diabetes and individual’s perspective on diabetic care 
and their confidence in using Ayurveda and Yoga for its 
management; practice section addressed questions regarding 
self‑care practices and medical care routines followed for 
the prevention or management of diabetes and also practice 
of using health products shown in media. It was approved 
by the panel of the expert advisory committee of the Centre 
of Excellence in Madhumeha and the Institutional Ethical 
Committee of the institute. All subjects who were willing to 
give consent to participate, who were above the age of 18 years 
and visiting the respective hospital as a caregiver or patient, 
were approached for the survey. The social workers issued 
the survey form to the eligible respondents, who could read 
and write it to fill it out. Subjects who required help to read 
or understand the questionnaires were interviewed and the 
answers were filled by the social workers who were trained to 
administer the questions in a standard manner. All the answers 
were transferred to a digital format.

Sampling
This multi‑centric analytical cross‑sectional study employed 
simple random sampling to recruit 1200 subjects from 
two Allopathic and two Ayurveda hospitals in Bangalore, 
Karnataka, India. The sample size for the study was calculated 
using standard statistical methods, considering an average of 
50% KAP in the population. Each hospital served as a cluster, 
and 300 subjects were randomly selected from each cluster. 
This design effect due to clustering was considered in sample 
size calculations to ensure a margin of error of not more than 
4%. The sampling frame included patients and caregivers 
visiting the hospitals who were above 18 years old and willing 
to provide consent.
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Data handling and statistical analysis
Data were entered into an Excel spreadsheet and organized 
for statistical analysis. Analysis of data was carried out using 
STATA software version 18.01 from StataCorp LLC, Texas, 
United States. The independent variables were gender, age, 
marital status, education, religion, occupation, income, mental 
stress, dietary habits, physical activity, family history of DM, 
and known cases of DM. KAP scores were the dependent 
variables. The rationale for selecting these independent variables 

Central Ayurveda Research
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(allopathy urban)
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Figure 1: Study sites of knowledge, attitude, and practice study
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was based on their potential impact on diabetes management 
and KAP scores, as supported by existing literature. KAP 
scores were determined by assigning 1 point for each correct 
answer and 0 point for incorrect or “not sure” answers. The 
overall KAP scores of respondents were calculated using the 
original Bloom’s cutoff point: scores between 80% and 100% 
were considered good, scores between 60% and 79% were 
classified as moderate, and scores below 60% were deemed 
poor. The data were analyzed using frequency distributions 
for categorical variables, and mean ± standard deviation for 
continuous variables was then provided. The strength of all 
independent variables on KAP variables was assessed using 
odds ratio (OR) and confidence intervals  (CIs). A P < 0.05 
and <0.001 was considered statistically significant. Finally, 
the Pearson correlation coefficient was used to determine the 
correlations between KAP.

Results

Characterization of the study population
The sample consisted of 51.7% of females, 92.7% Hindu and 
had a mean age of 43 ± 14.8. Out of the total study participants, 
about 1024 (85.3%) are ever married. Approximately 17.08% 
of the surveyed population was illiterate and about 32.67% 
graduated. Many of the respondents (47.8%) were professional 
workers, while 46.4% were unemployed and a smaller 
proportion was engaged in fieldwork. More than half the family 
had > 20,000 monthly incomes. Most respondents  (93.6%) 
reported being physically active in a moderate way, whereas 
fewer reported being inactive. Only 60  (5%) respondents 
reported experiencing severe stress (mental pressure on the 
majority of the days), while 229  (19.08%), 659  (54.9%), 
reported no stress  (occasional mental pressure) and less 
stress  (sometimes mental pressure), respectively. A  family 
history of diabetes was not present in 61.5% of the 
respondents. More than half of our study participants were 
not diabetic [Table 1].

Table  2 presents the ordinal logistic regression analysis of 
KAP toward diabetes. Age was not significantly associated 
with knowledge or practice, but respondents aged 40–49 
had lower attitude scores  (Adjusted  [OR] =0.59, 95% 
CI  =  0.39–0.88, P  <  0.05). Male respondents had lower 
knowledge scores (AOR = 0.92, 95% CI = 0.69–1.22), while 
unmarried respondents had lower knowledge (AOR = 0.62, 95% 
CI = 0.40–0.97, P < 0.05) and practice scores (AOR = 0.57, 
95% CI = 0.37–0.88, P < 0.05). Education level was positively 
associated with knowledge (AOR = 2.47, 95% CI = 1.69–3.61, 
P < 0.001) and practice scores (AOR = 2.23, 95% CI = 1.53–
3.27, P < 0.001). Moreover, the positive association between 
education level and KAP scores highlights the importance 
of education in diabetes management. These insights can 
inform the development of tailored strategies to enhance 
diabetes knowledge, attitudes, and practices among vulnerable 
populations. Fieldwork occupation was linked to lower 
knowledge (AOR = 0.41, 95% CI = 0.25–0.67, P < 0.001) 
and practice scores  (AOR  =  0.57, 95% CI  =  0.35–0.93, 

P < 0.05). Higher family income was positively associated with 
knowledge (AOR = 1.25, 95% CI = 0.98–1.60) and practice 
scores (AOR = 0.67, 95% CI = 0.52–0.85, P < 0.001). Physical 
activity and mental stress levels also showed significant 
associations with KAP scores. Respondents with a family 

Table 1: Sociodemographic characteristics of respondents

Variables Total (1200), n (%) 
Age (mean±SD) 43±14.8
Gender

Male 579 (48.25)
Female 621 (51.75)

Marital status
Ever married 1024 (85.33)
Never married 127 (10.58)
Separated/widow/widower 49 (4.08)

Religion
Christian 8 (0.67)
Hindu 1113 (92.75)
Muslim 79 (6.58)

Education
Illiterate 205 (17.08)
Primary school 175 (14.58)
Secondary school 428 (35.67)
College and above 392 (32.67)

Occupation
Professional and semi-professional 574 (47.83)
Fieldwork 69 (5.75)
Unemployed 557 (46.42)

Nature of physical activity
Moderate 1124 (93.67)
Sedentary 69 (5.75)
Strenuous 7 (0.58)

Level of mental stress
No stress 229 (19.08)
Less stress 659 (54.92)
Medium stress 241 (20.08)
High stress 60 (5)
Extreme stress 11 (0.92)

Dietary habits
Mixed diet 1056 (88)
Ovo-vegetarian 6 (0.50)
Vegetarian 138 (11.50)

Family history of diabetes
No 738 (61.50)
Yes 457 (38.08)
Don’t know 5 (0.42)

Monthly income of the family
<20,000 458 (38.17)
20,000–50,000 656 (54.67)
50,000–100,000 66 (5.50)
>100,000 20 (1.67)

Known case of diabetes
Yes 387 (32.25)
No 809 (67.42)
Don’t know 4 (0.33)

SD: Standard deviation
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Table 2: Ordinal logistic regression of knowledge, attitude, and practice toward diabetes

Variables Knowledge Attitude Practice

AOR 95% CI AOR 95% CI AOR 95% CI
Age

20–29 Reference Reference Reference
30–39 1.08 0.74–1.57 0.83 0.57–1.22 0.86 0.60–1.24
40–49 1.00 0.67–1.50 0.59* 0.39–0.88 1.18 0.80–1.73
50–59 1.17 0.76–1.79 0.66 0.43–1.03 1.30 0.86–1.97
60–69 0.75 0.46–1.22 0.65 0.39–0.08 1.14 0.71–1.82
70 and above 0.80 0.41–1.54 0.43* 0.21–0.82 1.79 0.94–3.39

Sex
Male 0.92 0.69–1.22 1.08 0.81–1.44 0.94 0.71–1.24
Female Reference Reference Reference

Religion
Christian Reference Reference
Muslim 0.69 0.17–2.78 0.56 0.11–2.70 0.74 0.18–2.96
Hindu 1.40 0.36–5.30 0.97 0.21–4.41 0.98 0.26–3.68

Marital status
Married Reference Reference Reference
Not married 0.62* 0.40–0.97 0.75 0.47–1.19 0.57* 0.37–0.88
Widow/widower 1.37 0.73–2.55 1.43 0.77–2.67 0.96 0.51–1.77

Education
Illiterate Reference Reference Reference
Primary 1.60* 1.06–2.41 0.97 0.65–1.47 1.45 0.96–2.17
Secondary 1.45* 1.03–2.04 0.94 0.66–1.33 1.71* 1.20–2.41
College above 2.47** 1.69–3.61 1.036 0.70–1.52 2.23** 1.53–3.27

Occupation
Desk work Reference Reference Reference
Fieldwork 0.41** 0.25–0.67 0.87 0.51–1.48 0.57* 0.35–0.93
Unemployed 0.86 0.63–1.17 1.03 0.76–1.39 1.19 0.88–1.59

Monthly income
<20,000 Reference Reference Reference
20,000–50,000 1.25 0.98–1.60 0.89 0.69–1.14 0.67** 0.52–0.85
50,000–100,000 1.08 0.63–1.85 0.86 0.48–1.51 0.42** 0.25–0.72
≥100,000 2.16 0.85–5.46 1.99 0.78–5.09 1.52 0.61–3.81

Dietary behavior
Nonvegetarian Reference Reference Reference
Ovo-vegetarian 0.54 0.11–2.48 0.95 0.15–6.06 1.75 0.38–8.06
Vegetarian 1.03 0.71–1.50 0.70 0.47–1.03 1.51* 1.05–2.18

Physical activity
Moderate Reference Reference Reference
Sedentary 3.18** 1.79–5.62 1.51 0.91–2.51 0.31** 0.19–0.52
Strenuous 0.16* 0.042–0.66 0.21* 0.046–0.99 0.35 0.08–1.53

Level of mental stress
No stress Reference Reference Reference
Less stress 2.70** 1.99–2.70 0.74 0.54–1.02 2.79** 2.04–3.82
Medium stress 2.48** 1.73–2.48 0.55* 0.37–0.81 3.76** 2.58–5.48
High stress 2.54** 1.45–2.54 0.29** 0.16–0.54 5.67** 3.24–9.92
Extreme stress 3.99* 1.11–14.37 0.84 0.26–2.66 7.59** 2.38–24.1

Family history of DM
Yes 1.83** 1.43–2.35 1.06 0.83–1.36 1.22 0.96–1.55
No Reference Reference Reference
Don’t know 0.26 0.04–1.41 0.68 0.07–6.68 0.46 0.08–2.55

Known cases of diabetes
Yes Reference Reference Reference
No 0.68* 0.53–0.89 1.00 0.769–1.31 0.73* 0.56–0.95
Don’t know 1.75 0.23–13.0 0.80 0.111–5.83 0.92 0.16–5.19

*P<0.05 significance level, **P<0.001 significance level. AOR: Adjusted odds ratio, 95% CI: 95% confidence interval, DM: Diabetes mellitus
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history of diabetes had higher knowledge scores (AOR = 1.83, 
95% CI = 1.43–2.35, P < 0.001). Likewise, those who had 
higher family income had higher KAP respectively. These 
findings highlight the importance of demographic factors in 
shaping diabetes‑related knowledge, attitudes, and practices.

Distribution of knowledge, attitudes, and practices among 
participants
Approximately 49.58% of participants had a high knowledge 
score, whereas 27.75% and 22.67% had a moderate and 
poor knowledge score, respectively [Figure 2]. Over half of 
the respondents  (58.67%) had moderate attitudes, whereas 
13.42% had a poor attitude and only 27.92% had a good 
attitude. Finally, the practice levels were good among 20% 
and moderate in 47.5% of the participants.

Correlation between knowledge, attitude, and practice
The relationships between KAPs are shown in Table 3. We 
found a weak but significant positive correlation between 
knowledge and attitude score (r = 0.181), and knowledge and 
practice (r = 0.349). Individuals with greater knowledge about 
diabetes and its associated variables tended to demonstrate 
positive attitudes and better practices toward the management 
of diabetes and vice versa. However, there was no significant 
correlation between attitude scores and practice (r = 0.048).

Overall, the study participants demonstrated good knowledge, 
a moderate attitude, and practice regarding diabetes. A weak 
but statistically significant correlation was derived between 
knowledge and attitude as well as between knowledge and 
practice. However, no correlation was found between attitude 
and practice.

Discussion

This survey was conducted in hospitals following different 

systems of medicine situated in both urban and rural parts of 
Bangalore. The participant’s knowledge was assessed based on 
awareness of diabetes and the influence of Ayurveda and Yoga 
on diabetes. This study showed that 49.58% of the population 
had good knowledge, which is similar to other studies conducted 
in India.[8‑11] However, this is contrary to the studies done in a 
hospital in eastern India where diabetic patients had average 
knowledge.[12] Two other studies in Bangladesh also resulted 
in average scores of knowledge.[13,14] This may be attributed to 
the differences in the questionnaires used in both studies, as our 
study included questions specifically related to Ayurveda and 
Yoga. In our study, the health literacy of females was better 
when compared to males, which were akin to other studies where 
female knowledge was more satisfactory than that of males.[15,16] 
This emphasizes the prioritization of women’s health in the 
society. Education and supportive social norms have provided 
women with a valuable avenue to access health information. 
In older age groups, particularly those aged 40–49 and 70 and 
above, exhibited lower odds of having positive attitudes. This 
finding suggests a potential generational gap in perceptions or 
priorities regarding a disease, warranting further investigation 
into age‑specific interventions like organizing outreach programs 
catering to the needs of older people, or involving their caregivers 
in learning sessions to make them understand better. Subjects 
whose family members had diabetes had more knowledge than 
those without a family history. This is from the apparent fact 
that a family member’s disease becomes a topic of discussion 
at home and as a result, other members gain knowledge on the 
same. Education is most of the time an indicator of better KAP. 
Likewise, in our study, subjects who completed college and 
above education had better disease knowledge, positive outlook, 
and habits related to diabetes. This may be due to better access 
to information, awareness, and indulgence in self‑care practices 
promptly with a positive attitude.

As the family income increases, there is an improvement 
in KAPs related to diabetes. Wealth facilitates access to 
good quality education, health care and related resources 
and also contributes to an improved outlook on life. Ruben 
Silva‑Tinoco  et  al.[17] and various studies also concluded 
that socioeconomic gradients influence diabetes knowledge 
and practice. Although the knowledge and practice result of 
diabetic respondents were superior to nondiabetic subjects, 
their attitude was inferior. The nondiabetic population might be 
healthier, and their perspective on life might be more optimistic 
compared to a diabetic patient. Thus, we got a positive attitude 
among the nondiabetic population.

Knowledge alone is insufficient to combat a disease but attitude 
and motivation are also pivotal. In this study, more than half 
of the respondents had moderate attitude and only 27.92% 
had positive attitude. This contrasts with the findings of other 
study done in rural northern India,[9] where both knowledge 
and attitude were good. However, knowledge does not always 
result in change in behavior and it needs to be reinforced.[18]

The reduced willingness to engage in healthy maintenance has 
consecutively resulted in moderate practice (47.5%), with only 
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Figure  2: Distribution of knowledge, attitudes, and practices among 
participants

Table 3: Correlation of the level of knowledge, attitudes, 
and practice of participants

Indicators Pearson r P
Knowledge and attitude 0.181 <0.001*
Knowledge and practice 0.349 <0.001*
Attitude and practice 0.048 NS
*Significant correlation at P<0.001. NS: No significant correlation
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20% of the subjects following good self‑care practices. Since 
the government sector and rural region people were a part of the 
study, affordability, and inconvenience to get required medical 
attention and the psychological belief that regularly visiting the 
doctor or actively managing one’s health is unnecessary may 
have hindered them from adopting diabetic amicable practices. 
This result is identical to a study conducted in eastern India 
and eastern Bihar, where practice was not satisfactory.[19,20] 
However, it was contrary to a study done in a tertiary teaching 
hospital and private allopathy hospital in Bangalore, where 
self‑care practices were relatively more satisfactory than the 
domain of knowledge.[21,22] The significant association between 
marital status and practice highlights the importance of social 
support in promoting healthy behaviors. Future studies could 
explore the mechanisms underlying these associations and 
develop interventions that utilize social support systems to 
enhance diabetes management practices.

There was a weak but statistically significant positive 
correlation between knowledge and attitude as well as between 
knowledge and practice. Subjects with good knowledge had 
better attitudes and were more conscientious about indulgence 
in healthy practices. However, there was no relation between 
attitude and practice, which implies that attitudes do not 
necessarily translate directly into corresponding behaviors. 
This discrepancy suggests a gap between respondents’ attitudes 
and actual practices, potentially due to factors such as intentions 
versus actions, knowledge gaps, environmental influences, or 
specific behaviors not aligning with attitudes. These findings 
emphasize the importance of enhancing knowledge to promote 
favorable positive attitudes and practices regarding diabetes 
management, while also highlighting the necessity for further 
exploration into the complex relationship between attitudes and 
actual behaviors. As per the health belief model developed by 
the US Public Health Service, the paucity of consequences of 
complications of the disease among the subjects can lead to 
such outcomes. This could also be due to other impediments 
like time consumption, increased expense, or inconvenience to 
perform the recommended actions. This study indicates a lack 
of cues to prompt the decision‑making process for accepting 
the recommended health actions.[23]

Conclusions

This study demonstrates a wide gap between knowledge and 
attitude practice. People had good diabetes literacy but lacked 
motivation, and desire to perform disease‑specific lifestyle 
adjustments. There is a need to initiate self‑empowerment 
programs, community initiatives, and policy changes to improve 
the population’s outlook toward the disease and motivate them 
to practice a healthy lifestyle. By empowering individuals to 
make healthier choices and fostering environments that support 
those choices, we can work toward reducing the prevalence of 
diabetes and improving overall public health. This suggests that 
policies should not focus only on improving diabetic literacy; 
instead, greater emphasis should be placed on motivating the 
public to incorporate it into their daily routines and practices.

Limitations
As this survey was done in only four hospitals, the result 
may not be the true reflection of the population of Bangalore. 
However, there is scope for analyzing the difference of KAP 
between people visiting Ayurveda Hospital and Allopathy 
Hospital and also between urban and rural regions of Bangalore, 
which will be published as separate research articles.
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