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Abstract

Introduction: Non-communicable diseases like diabetes mellitus (DM) pose a major global health threat,
with DM being the fourth leading cause of death. Despite advancements in diagnosis and management,
a gap remains between ideal treatment goals and outcomes. Raising awareness and understanding
Knowledge, Attitudes, and Practices (KAP) among diabetics is crucial for effective diabetes control and
reducing healthcare costs.

Aims and objectives: To assess the level of knowledge, attitude and practice [KAP] towards diabetes
among health care patients.

Methodology: The study included 289 subjects meeting the inclusion criteria of adults with type 2
diabetes, while excluding those under 18, with type 1 or gestational diabetes, or unwilling to consent.
Data was collected using a structured questionnaire after obtaining written informed consent.

Results: This study of 289 participants found that 52% were female and 47% male. Most were aged 51-
70 years, with 30.1% having higher secondary education a majority (86.5%) belonged to the middle class,
and most had diabetes for 1-10 years. The study found that KAP scores were significantly associated
with education level, occupation, duration of diabetes, and socio-economic status.

Conclusion: This study identified significant gaps in diabetes-related knowledge, attitudes, and
practices, including awareness of medication side effects, foot care, and regular eye check-ups.
Attitudinal barriers to routine blood glucose monitoring were also observed. KAP scores were
significantly associated with demographic factors such as education, occupation, diabetes duration, and
socioeconomic status. Tailored patient counseling was essential to address these gaps and improve
diabetes management.

Keywords: Knowledge Attitude and Practices (KAP), diabetes mellitus and patient education

Introduction

Non-transmissible diseases such as heart disease, stroke, cancer, chronic respiratory diseases,
and diabetes mellitus lead to worldwide mortality. Diabetes mellitus (DM) is a significant
threat to the health of the world. Additionally, diabetes and pre-diabetes global prevalence are
increasing rapidly [, The fourth leading cause of death (one and a half million deaths) is
diabetes mellitus > 2, which is a rapidly increasing non-communicable disease (NCD) that has
endangered global health El. Diabetes mellitus is a common metabolic condition resulting in
hyperglycemia and hyperglycemia related chronic complications . Due to changes in lifestyle
and diet, diabetes has a relatively high prevalence worldwide. According to the World Health
Organization, 170 million people with diabetes lived in 2000, which is estimated to be doubled
by 2030 1. Despite considerable advances in diagnosis and management of diabetes, there is
a large gap between ideal treatment goals and actual outcomes. Lack of up-to date knowledge,
wrong attitudes and malpractice among healthcare workers regarding diabetes control may
play an important role in failure to achieve therapeutic goals. Patients are at least once educated
at the first year of their initial diagnosis of diabetes [¢. Being a developing nation, India has a
huge economic 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 and their families [, Since a majority of the
diabetics fall within 45-64 years age group, it can threaten the earning abilities and financial
productivity of the country (81,
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Awareness of and a right approach to diabetes can
significantly reduce the morbidity and mortality, and can cut
down the burden of health care costs among diabetics. 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 [,

Materials and Methods

This was a Hospital-based cross sectional study done in a
tertiary care center in Chennai. Adult subjects aged 18 years
and above, of both genders, diagnosed with type 2 diabetes
mellitus, with or without co-morbidities, who were willing to
provide voluntary written informed consent and had
educational qualifications ranging from primary education,
secondary education, graduate, postgraduate, or others, were
included in the study. On the other hand, subjects aged below
18 years, those diagnosed with type 1 diabetes mellitus or
gestational diabetes, and those unwilling to provide voluntary
written informed consent were excluded from the study.
Following the approval of institutional ethics committee (Ref
No: MC/KOL/IEC/  NON-SPON/797/09/20,  dated
September 04, 2020), the study was conducted. Its duration
was 6 months from May to November 2024.

The study subjects was recruited only after the consultation
of the subjects with the endocrinologist. The study was
explained to the patient in detail in the language understood
by them. After receiving their verbal consent to participate,
the voluntary written informed consent written in a language
the study participants could best understand was taken before
their enrolment.

The subjects were interviewed by the investigator using a
questionnaire that was pre-designed and validated. The
questionnaire consisted of 24 questions to assess knowledge
(total question=11), attitude (total question=5) and practice
(total question=7) regarding DM. Socio-demographic data
such as age, sex, occupation, duration of diabetes, economic
status and education were collected through the
questionnaire. KAP scores were determined based on the
responses of the participants to a structured questionnaire
consisting of knowledge, attitude, and practice domains. Each

question had two possible responses: Yes or No. Each correct
response was scored as 1, and each incorrect response was
scored as 0. The combined Knowledge, Attitude, and Practice
(KAP) questionnaire had a maximum attainable score of 23
and a minimum score of 0. Based on the total scores achieved
by the subjects, their KAP levels were classified into three
categories: Poor (0-8), Average (9-17), and Good [18-23],

Statistical analysis

For data analysis, SAS Studio was utilized. Qualitative data
were presented as frequency and percentage, and quantitative
data were expressed as mean * standard deviation (SD). Chi-
square test was performed to analyze associations between
categorical variables. Analysis of Variance (ANOVA) was
used to compare Knowledge, Attitude and Practice (KAP)
levels across different demographic characteristics.

Results

A total of 289 diabetic patients participated in the study. The
mean age of the participants was 59.87 years. The majority of
participants (39.7%) were between 51-60 years of age,
followed by 31-40 years (19.3%), and 41-50 years (18.6%).
Only 0.3% of participants were in the 81-90 years age group.
Female participants made up 52% of the study population,
while males accounted for 47%.

In terms of education, the highest proportion (30.1%) of the
participants had completed higher secondary education,
followed by undergraduate (21.8%) and secondary education
(17.9%). A small proportion (3.4%) had completed
postgraduate studies. Most participants (86.5%) belonged to
the middle socio-economic class. Regarding the duration of
diabetes, 68.7% of the participants had diabetes for 1-10
years, 18.34% for 11-20 years, and 12.8% for more than 21
years.

Occupational analysis revealed that 48.79% were
unemployed. Among the employed, the most common were
blue-collar (15.2%) and white-collar (13.4%) workers,
followed by pink-collar (11.4%), grey-collar (6.6%), and
yellow-collar (4.8%) categories. Table 1 provides the
characteristics of study subjects.
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Fig 1: Age-wise distribution of the study participants
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Table 1: Characteristics of study subjects (N=289)

Parameters N (%)
Age, Years 59.87
Gender
Male 137 (47)
Female 152 (52)
Age Group
18-30 20 (6.92)
31-50 109 (37.72)
51-70 125 (43.25)
>70 35 (12.11)
Education
Secondary 66 (22.8)
Higher secondary 87 (30.1)
Under-graduate 75 (26.0)
Post-graduate 61 (21.1)
Economic Status
Low socio-economic class 11 (3.8)
Middle-class 250 (86.5)
Upper-class 28 (9.7)
Duration of Diabetes
1-10 Years 199 (68.86)
11-20 Years 53 (18.34)
>21 Years 37 (12.80)
Occupation
Gray (IT, technicians) 28 (9.69)
Pink (nurse, teachers) 19 (6.57)
Unemployed 141 (48.79)
Blue (laborers) 49 (16.95)
White (accountants, managers) 49 (16.96)
Yellow (artists, designers) 3 (1.04)

Knowledge regarding diabetes mellitus

Participants demonstrated a relatively good knowledge of
diabetes. All participants (100%) were aware that they had
diabetes and 80.97% correctly identified the normal blood
glucose range. Awareness of complications was varied.
While 82.01% knew that diabetes could affect their eyes, only
68.51% were aware of its impact on kidney function.
Awareness was notably lower regarding diabetic foot
complications, with only 44.98% recognizing this risk. In
terms of risk factors, only 52.25% identified obesity as a
contributing factor to diabetes. Additionally, 85.12% were
aware of low blood sugar (hypoglycemia) and its associated

symptoms. Participants showed a fairly good understanding
of diabetes transmission with 91% acknowledging that
diabetes is not a contagious disease. Furthermore, 77.85%
recognized that exercise and physical activity could influence
blood glucose levels. However, several gaps in knowledge
were observed. Only 45.67% of participants understood that
diabetes medication should not be discontinued even if blood
glucose levels return to normal. Moreover, just 33.56% were
aware of the common side effects associated with the
medications they were taking for diabetes. Responses to
assess knowledge regarding DM are presented in Table 2.

Table 2: Response of the subjects towards knowledge regarding DM (N=289)

Knowledge guestions Percentage of appropriate answers (%)
Do you know you are suffering from diabetes? 100
Do you know the normal range of blood glucose level? 80.97
Is obesity a risk factor for the development of diabetes? 52.25
Are you aware of Low blood sugar and its symptoms? 85.12
Do you know that diabetes can affect your eyes? 82.01
Do you know that diabetes can affect your kidneys? 68.51
Do you know that diabetes can affect your foot? 44,98
Is diabetes a contagious disease? 91
Does exercise and physical activity affect blood sugar levels? 77.85
Should you stop taking medication if your blood glucose level comes to normal? 45.67
Avre you aware of the common side effects of the medicines you are taking for diabetes? 33.56

Attitude regarding diabetes mellitus

Regarding participants' attitudes, a large majority (92.73%)
believed it was necessary to monitor blood sugar levels
regularly, and 71.28% supported the importance of following
a controlled diet. Daily physical activity was reported by
80.62% of participants, indicating a positive attitude toward
incorporating exercise into diabetes management.

Additionally, 82.35% reported taking their medications
regularly, reflecting a responsible attitude toward treatment
adherence. However, only 59.86% expressed comfort with
regularly monitoring their blood glucose levels as part of their
routine, suggesting that while participants acknowledged its
importance, consistent implementation remained a challenge
for some. Responses to assess attitudes regarding DM are
presented in Table 3.
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Table 3: Response of the subjects towards attitude regarding DM (N=289)

Attitude Questions

Percentage of appropriate answers (%)

of your routine?

Do you think it is necessary to monitor blood sugar levels regularly? 92.73

Do you believe in following a controlled diet? 71.28

Are you doing exercise daily? 80.62

Avre you taking your medicines regularly? 82.35

Are you comfortable with the idea of regularly monitoring your blood glucose levels as part 59.86

4. Practice Regarding Diabetes Mellitus

Approximately 78.55% of the subjects reported consuming
fruits daily. A majority 60.21% included green leafy
vegetables and salads in their meals. About 76.12% of the
participants owned a glucometer, and 67.82% checked their

blood sugar levels at least once a month. Regular doctor visits
were reported by 82.70% of the subjects. Additionally,
69.55% adhered to their prescribed medication regimen.
Notably, only 22.15% of the participants underwent eye
check-ups at least once every six months.

Table 4: Response of the subjects towards practice regarding DM (N=289)

Practice questions Percentage of appropriate answers (%)
Do you visit the doctor for regular check-ups? 82.70
Do you have a glucometer? 76.12
Do you check your blood sugar at least once a month? 67.82
Do you include fruits in your diet every day? 78.55
Does your meal include green leafy vegetables and salad? 60.21
Do you take your medicines as told by your doctor? 69.55
Do you go for eye check-ups at least every six months? 22.15

5. Factors associated with KAP scores

The overall distribution of KAP scores revealed that 50.17%
of participants fell into the "average" category, 44.64% in the
"good" category, and 5.16% in the "poor" category. Mean
scores for knowledge, attitude, and practice were 8.0, 3.56
and 5.04 respectively. KAP scores did not differ significantly
between male and female participants (P=0.954), and no
notable differences were observed across various age groups
(P=0.893). However, education level had a significant impact
on KAP scores (P=0.000), with individuals holding higher
educational qualifications showing better knowledge,

attitudes, and practices related to diabetes. The duration of
diabetes also showed a significant association with KAP
scores (P=0.018) participants with a longer history of
diabetes tended to have higher scores. Occupation was
another factor significantly linked to KAP scores (P=0.012),
indicating that one's type of work may influence their
understanding and management of diabetes. Furthermore,
socioeconomic status was strongly associated with KAP
scores  (P=0.000), with participants from higher
socioeconomic groups displaying better overall knowledge,
attitudes, and practices.

Table 5: Association between different factors with KAP score (N=289)

Variables Overall KAP Grades | Total | Chi-square values | P-Value
Age
18-30 0 (Poor), 10 (Average), 20 (Good) 35 5.746, DF=6 0.893
31-50 5 (Poor), 59 (Average), 109 (Good) 173
51-70 9 (Poor), 55 (Average), 125 (Good) 189
>70 1 (Poor), 21 (Average), 35 (Good) 57
Gender
Male 6 (Poor), 71 (Average), 60 (Good) 137 0.512, DF=2 0.954
Female 9 (Poor), 74 (Average), 69 (Good) 152
Education
Secondary 9 (Poor), 36 (Average), 21 (Good) 66 46.476, DF=6 0.000*
Higher Secondary 6 (Poor), 54 (Average), 27 (Good) 87
Under-graduate 0 (Poor), 40 (Average), 35 (Good) 75
Post-graduate 0 (Poor), 15 (Average), 46 (Good) 61
Duration of Diabetes
1-10 Years 13 (Poor), 101 (Average), 85 (Good) 199 5.834, DF=4 0.018*
11-20 Years 2 (Poor), 29 (Average), 22 (Good) 53
>21 Years 0 (Poor), 15 (Average), 37 (Good) 52
Occupation
Blue 2 (Poor), 32 (Average), 15 (Good) 49 19.440, DF=10 0.012*
Gray 0 (Poor), 14 (Average), 14 (Good) 28
Pink 1 (Poor), 4 (Average), 14 (Good) 19
Unemployed 12 (Poor), 68 (Average), 61 (Good) 141
White 0 (Poor), 26 (Average), 23 (Good) 49
Yellow 0 (Poor), 1 (Average), 2 (Good) 3
Status
Low-Class 1 (Poor), 9 (Average), 11 (Good) 21 19.446, DF=4 0.000*
Middle-Class 14 (Poor), 130 (Average), 250 (Good) 394
Upper-Class 0 (Poor), 6 (Average), 28 (Good) 34
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Discussion

Most epidemiological studies on diabetes in India have been
conducted in the southern region, with limited data available
from North India %%, Notably, no previous KAP studies
have been reported specifically from the Chennai region,
which this study aims to address. The classification of
patients by occupation ranging from blue-collar (manual
labor) to white- and yellow-collar (professional and creative
roles) was used to explore how employment type may
influence diabetes-related knowledge and behavior 4. This
survey assessed diabetes-related knowledge, attitudes, and
practices (KAP) among diabetic patients. Findings revealed
that while a majority (51%) had good overall knowledge,
many lacked information about specific aspects of diabetes
management. For instance, only 81% were aware of normal
blood glucose values. In comparison, a study by Rathod et al.
Gujarat reported significantly higher awareness (82.45%) [15],
Positively, all participants (100%) were aware of their
diabetic status, and 85% recognized symptoms of
hypoglycemia. While 78% believed in the benefits of
exercise, this was lower than the 92.8% reported by Rathod
et al. %1, Only 52% of patients identified obesity as a risk
factor, which was lower compared to findings by Tejaswi P
et al. Pl In terms of attitudes, 57% of patients had a positive
outlook toward diabetes management. Most 71% believed in
maintaining a controlled diet, and 92% considered regular
glucose monitoring important. However, only 60% were
comfortable incorporating regular monitoring into their
routine. Encouragingly, over 80% supported regular exercise,
and just 18% were hesitant about taking medications
regularly.When compared with studies by Tejaswi P et al. [,
Bollu et al. ¢ and Rathod et al. (1, similar trends were
observed regarding diet control and glucose monitoring.
However, discrepancies existed in attitudes toward exercise
and medication adherence. For example, Bollu et al. reported
that only 36% of patients had a positive attitude toward
exercise and just 24% followed a controlled diet [l In
contrast, Rathod et al. found that 73.68% had favorable views
on exercise, but only 35% followed a planned diet [*31. These
findings highlight the need for more targeted diabetes
education, particularly focusing on specific risk factors and
lifestyle practices, to bridge knowledge gaps and encourage
healthier behaviors.

Conclusion

KAP (Knowledge, attitudes and practices) studies have been
instrumental in shaping effective awareness and disease
control strategies for chronic conditions like diabetes. This
study highlighted several important gaps in diabetes-related
knowledge, attitudes, and practices among patients. A
significant number of participants lacked awareness about
common side effects of diabetes medications and the impact
of diabetes on foot health. Attitudinal gaps were also evident,
particularly regarding discomfort or reluctance in routinely
monitoring blood glucose levels. In terms of practice, a
considerable portion of participants were unaware of the
importance of undergoing eye check-ups. These gaps can be
addressed with more tailored patient counseling, which can
improve overall diabetes management. The study also found
significant  associations between KAP scores and
demographic factors such as education, occupation, duration
of diabetes, and socioeconomic status.

Acknowledgments

http://www.pharmacologyjournal.in

We express our sincere thanks to Principal of the K.K College
of Pharmacy, Dr. Kamakshi Memorial Hospital and the staff
members for their contributions to this investigation.

Authors’ Contributions

Preparation of the protocol was done by Selvadidtose
Selvaraj. Collection of data was done by Selvadidtose
Selvaraj, Jawahar R and Akwin Donel D Statistical analysis
was done by Akwin Donel D Preparation of the manuscript
was done by Akwin Donel D and Selvadidtose Selvaraj.

Conflict of Interest
There is no conflict of interest

Source of Funding
The study was not supported by any grants and funds.

References

1. Qin L, Xu H. A cross-sectional study of the effect of
health literacy on diabetes prevention and control among
elderly individuals with prediabetes in rural China. BMJ
Open. 2016 May 27;6(5):e011077.

2. Gordon Singh S, Aiken J. The effect of health literacy
level on health outcomes in patients with diabetes at a
type v health centre in Western Jamaica. Int J Nurs Sci.
2017 Jul;4(3):266-70.

3. Karaoui LR, Deeb ME, Nasser L, Hallit S. Knowledge
and practice of patients with diabetes mellitus in
Lebanon: A cross-sectional study. BMC Public Health.
2018 Dec 20;18(1):525.

4. King H, Aubert RE, Herman WH. Global Burden of
Diabetes, 1995-2025: Prevalence, numerical estimates,
and projections. Diabetes Care. 1998 Sep 1;21(9):1414-
3L

5. Esteghamati A, Gouya MM, Abbasi M, Delavari A,
Alikhani S, Alaedini F, et al. Prevalence of Diabetes and
Impaired Fasting Glucose in the Adult Population of
Iran. Diabetes Care. 2008 Jan 1;31(1):96-8.

6. Shilubane HN, Potgieter E. Patients’ and family
members” knowledge and views regarding diabetes
mellitus and its treatment. Curationis. 2007 Sep
28;30(2).

7. Yesudian CA, Grepstad M, Visintin E, Ferrario A. The
economic burden of diabetes in India: A review of the
literature. Global Health. 2014 Dec 2;10(1):80.

8. The emerging risk factors collaboration. Diabetes
mellitus, fasting blood glucose concentration and risk of
vascular disease: A collaborative meta-analysis of 102
prospective studies. The Lancet. 2010
Jun;375(9733):2215-22.

9. Tejaswi P, Dhakre S, Reddy P, Goyal C. Evaluation of
the knowledge, attitudes and practices of diabetic
patients in a tertiary care hospital in Central
India. International Journal of Medical Research and
Review. 2018 Jan 31;6(1):24-32.

10. Ramachandran A, Snehalatha C, Latha E, Vijay V,
Viswanathan M. Rising prevalence of NIDDM in an
urban population in India. Diabetologia. 1997 Jan
28;40(2):232-7.

11. Ramachandran A, Jali MV, Mohan V, Snehalatha C,
Viswanathan M. High prevalence of diabetes in an urban
population in south India. BMJ. 1988 Sep
3;297(6648):587-90.

~276~


http://www.pharmacologyjournal.in/

International Journal of Pharmacology and Clinical Research

12.

13.

14.

15.

16.

Kutty VR, Soman CR, Joseph A, Pisharody R,
Vijayakumar K. Type 2 diabetes in southern Kerala:
Variation in prevalence among geographic divisions
within a region. Natl Med J India. 2000;13(6):287-92.
Ramachandran A, Snehalatha C, Kapur A, Vijay V,
Mohan V, Das AK, et al. High prevalence of diabetes
and impaired glucose tolerance in India: National Urban
Diabetes Survey. Diabetologia. 2001 Sep 1;44(9):1094-
101.

Indiran, Jayasri. Is your collar in? A critical analysis on
the coverage of Indian Labor laws.

Rathod S, Parmar P, Kumar S, Gunvanti B, Parmar P.
Knowledge, attitude and practice (KAP) of general
population  of  Vadodara  towards  diabetes
mellitus. International Archives of Integrated Medicine.
2018 Apr 4;5(4).

Reddy PA, Saravanan K, Madhukar A. To assess and
compare the knowledge, attitude and practice of patients
with diabetes in control and intervention groups. Biol
Pharm Bull. 2023 Apr 1;46(4):b22-00699.

~277 "~

http://www.pharmacologyjournal.in



http://www.pharmacologyjournal.in/

