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ABSTRACT
Introduction and aim. Diabetes mellitus (DM) is a basic metabolic disease of inadequate control of blood glucose levels. Hyper-
glycemia is exacerbated, and type 2 diabetes mellitus (T2DM) progresses both insulin resistance and β-cell dysfunction. Man-
agement of T2DM involves both lifestyle modification and pharmacological therapy. To achieve optimized health outcomes, 
the patient requires adequate knowledge, attitude, and practice, so educating the patients on these diseases is an effective 
strategy to reduce complications of T2DM. 
Material and methods. This is a cross-sectional study which was conducted from August 2022 to January 2023. A total of 200 partic-
ipants were enrolled with inclusion criteria to determine the knowledge, attitude, and practice of type 2 diabetes mellitus patients.
Results. The mean knowledge, attitude and practice (KAP) was 71.5%, 87.5%, and 40% respectively. There is a significant asso-
ciation between knowledge, attitude, practice questions, and socio-demographic characteristics. Education was strongly asso-
ciated with having higher knowledge scores (p=0.001).
Conclusion. The study’s conclusions made clear the necessity of well-planned interventions to raise T2DM awareness among 
patients with low levels of education. Patients with T2DM may benefit from well-designed educational programs that encour-
age healthy behavior and these interventions can improve the quality of life of patients in rural region of Tamil Nadu.
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Introduction
Diabetes mellitus (DM) is a basic metabolic disease of 
inadequate control of blood glucose levels. The main 
subtypes of DM are type 1 DM and type 2 DM which clas-
sically result from defective insulin secretion (T1DM) and 
action (T2DM).1 Type 2 diabetes mellitus is thought to af-
fect middle-aged and older individuals who have chronic 
hyperglycemia as a result of poor lifestyles and nutrition-
al choices. Whereas, T1DM is thought to manifest in chil-

dren or teenagers. Since the pathophysiology of T1DM and 
T2DM are very diverse from one another, each type has a 
separate etiology, presentation, and course of treatment. In 
India, 77 million people were estimated to have diabetes in 
2019, and by 2045, that number is projected to reach over 
134 million.2,3 Rising incidence in India is linked to chang-
es in lifestyle as well as urbanization and fast industrial-
ization. Diabetes and its mostly preventable consequences 
are progressing at an accelerated rate due to several fac-
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tors, including poor awareness and habits among diabet-
ic individuals. Diabetes prevalence ranged from 5.4% in 
north-eastern states to as high as 15.5% in the southern 
Indian state of Tamil Nadu, according to epidemiological 
research carried out across the nation.5 Due to their lower 
socioeconomic status and lack of education, the majority 
of individuals are still susceptible to lifestyle disorders like 
diabetes and hypertension. Diabetes patients have a high-
er incidence of stroke and coronary heart disease than the 
general population. Complications such as diabetic kid-
ney disease, diabetic retinopathy, and diabetic neuropathy, 
which are common in patients with inadequate glycemic 
control, worsen their quality of life. Approximately, 57% of 
these individuals remain undiagnosed.6-8 Type 2 diabetes 
mellitus, which accounts for the majority of the cases, can 
have multi-organ complications, broadly divided into mi-
crovascular and macrovascular complications. Blood glu-
cose levels become usually high when the feedback loops 
between insulin action and insulin production are not 
working properly. As a result of decreased insulin secretion 
caused by cell malfunction, the body’s ability to maintain 
physiological glucose levels is constrained. On the other 
side, insulin resistance helps to reduce glucose uptake in 
adipose tissues, muscles, and the liver while increasing glu-
cose synthesis in the liver. Even while all these processes 
occur early in the pathophysiology and help to cause the 
disease to manifest, β-cell dysfunction is typically more 
severe than insulin resistance. However, hyperglycemia is 
exacerbated, and T2DM progresses if both insulin resis-
tance and β-cell dysfunction are present.7,8 Management of 
T2DM involves both lifestyle modification and pharmaco-
logical therapy.9

Several studies that were conducted to assess the 
knowledge, attitude, and practice of patients with T2DM 
emphasized the need for patients to have a greater under-
standing of the disease’s prevention, diagnosis, mitigation 
of risk factors, and reduction of consequences. It has been 
suggested that educating patients on their condition is an 
effective approach for lowering T2DM complications and 
achieving better blood glucose control.10 Increased un-
derstanding most likely could enhance patients’ attitudes 
and practices regarding their conditions.11 Prior research 
has demonstrated that patients with better knowledge of 
their type 2 diabetes and its complications reported better 
treatment adherence when compared to those with inad-
equate understanding of the condition. It’s been suggest-
ed that T2DM patients might have better blood glucose 
management if they were aware of their condition.12 The 
patient’s health and quality of life may be enhanced by 
this. Furthermore, negative attitudes were linked to poor 
blood glucose control and a higher likelihood of compli-
cations. Prior research has demonstrated differences in 
the knowledge, attitude, and practices of T2DM patients 
in primary and tertiary healthcare settings in India, Saudi 
Arabia, Sri Lanka, and Ethiopia.14,16 Evaluating diabetes 

knowledge has always been a critical component of as-
sessing diabetes patients overall. A study by Al-Qazaz et 
al. found that patients are more likely to adhere to their 
treatment regimen and have fewer issues linked to their 
illness if they are better informed about their condition 
and its implications.17 Despite the large number of stud-
ies that has been done worldwide, people in rural regions 
still don’t know enough about diabetes. Hence, to achieve 
optimized health outcomes, the patient requires adequate 
knowledge, attitude, and practice, it has been argued that 
educating patients on these diseases was an effective strat-
egy to reduce complications of T2DM and achieve im-
proved control over blood glucose.20 Therefore, this study 
assesses the knowledge, attitude, and practice among 
type 2 diabetes mellitus patients in a rural region in Tamil 
Nadu about their disease.

Aim
The current study is to determine the knowledge, attitude, 
and practice of type 2 diabetes mellitus patients and the 
secondary objective is to find out the association between 
socio-demographic characteristics and KAP questions by 
categorizing the questions by good score and poor score.

Material and method
Study design, study period, and study population
We adopted a cross-sectional study design to evaluate 
the knowledge, attitudes, and practices of type 2 dia-
betes mellitus patients for a period of 6 months (From 
August 2022 to January 2023) in a primary health care 
hospital in a rural region, Chennai, Tamil Nadu, India. 
The study population was type 2 diabetic mellitus pa-
tients who visited the outpatient department during the 
study period and fulfilled the inclusion criteria.

Study variables
The dependent variables were knowledge, attitude, and 
practice, and the independent variables were age, gender, 
marital status, employed status, and educational status.

Sample size
The required sample size was calculated by using a single 
population proportion formula. Therefore, the propor-
tion was taken at 50%, and the sample size calculation 
was made as the following proportion of the study with 
95% confidence intervals (CI) and 5% margin error. n=z2 

p(1–p)/w2, where n=sample size, p=proportion (50%), 
w=margin error (5%), z=1.96 confidence level, and 
n=1.962(0.5(1−0.5)/(0.05)(0.05)=194.6. Considering the 
5% nonresponse rate, the sample size was 200. Totally, 
200 participants were enrolled meeting the criteria. 

Inclusion and exclusion criteria
Type 2 diabetes mellitus patients who are taking oral 
hypoglycemic drugs and willing to take part in the 
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study, and giving consent were included in the study. 
The type 1 diabetes mellitus patients, patients with seri-
ous co-morbidity conditions such as heart disease, and 
chronic kidney disease, patients taking insulin, patients 
with hearing impairment, mental health problems, and 
those unable to supply the necessary information were 
excluded from the study. 

Data collection
Sociodemographic variables
The first section of the survey included questions about the 
participant’s demographics, such as their age, gender, mar-
ital status, employed status and educational status, month-
ly income, duration of diabetes, fasting blood glucose, 
postprandial blood glucose, HbA1c, and body mass index. 

Knowledge, attitude, and practice (KAP) questionnaire
The second section consisted of the knowledge, attitude, 
and practice (KAP) questionnaire. The KAP question-
naire comprised 18 questions (knowledge: 7; attitude: 5; 
and practice: 6). KAP scores were calculated such that 
correct answers were assigned a score of 1 (one), where-
as wrong answers were assigned a score of 0 (zero). Par-
ticipants who correctly responded to more than 50% of 
knowledge, attitude and practice assessing questions were 
considered as having good knowledge, attitude and prac-
tice towards type 2 diabetes mellitus whereas those who 
scored ≤50% were considered as having poor knowledge, 
attitude, and practice towards type 2 diabetes mellitus.

Translation validity
In Tamil Nadu, Tamil is the primary language spoken. 
Thus, utilizing a standardized forward-backward transla-
tion process, the English survey questionnaire was first 
translated forward into Tamil and then backward into 
English. The English version was translated into Tamil by 
two separate bilingual translators working independent-
ly. To produce a translation that more closely mimics the 
original instrument, one translator was aware of the top-
ics the questionnaire aimed to measure. The other trans-
lator was unable to identify any discrepancies between 
the two translations because she was unaware of the sub-
ject matter. The two translators discussed and resolved 
any discrepancies that had been raised.

Face validity, pilot testing, internal consistency, and reliability
Three experts with prior experience with T2DM exam-
ined the study tool. Using a Likert scale of 1 to 5, the 
researchers – physicians (n=1) and pharmacists (n=2) – 
rated each item’s relevance (1 being completely irrelevant, 
and 5 being highly relevant). Excluded were items that re-
ceived ratings of either not relevant at all or not relevant 
from all researchers. All researchers assessed the items 
as highly relevant or relevant, so they were kept. Discus-
sion and agreement were used to settle ambiguous issues. 

Twenty patients participated in pilot research to exam-
ine the study tool’s readability and comprehension of the 
questions. The test-retest approach was employed to eval-
uate the stability of the scores across a brief time frame. 
Each questions were asked to the 20 patients twice. There 
was a brief break of thirty minutes to an hour between 
each round. Pearson’s correlation was used to establish a 
link between the scores from the two rounds. A Pearson’s 
correlation coefficient of 95% (95%CI=91.2 to 98.7%) 
with a p-value of less than 0.001 suggested excellent score 
stability. >80% was the predetermined threshold for ac-
ceptable coefficients, as it was in earlier research. The 
study tool’s items were evaluated for internal consisten-
cy using Cronbach’s alpha statistics. A Cronbach’s alpha 
of 74.2% suggests that the test items had strong internal 
consistency. Between 70 and 95% were the acceptable co-
efficients that were predetermined.

Data collection procedure
The data were collected by the structured questionnaire, 
which contains different items like sociodemographic 
and KAP. Participants signed a written informed consent 
form after receiving a thorough explanation of the study’s 
aims and objectives before the data collection. A face-to-
face interview was undertaken to collect the data.

Statistical analysis
This study was analyzed using the student t-test with 
a 95% level of significance and a p-value of <0.05 is con-
sidered significant. The obtained data will be statistically 
analyzed with the help of SPSS software (IBM< Armonk, 
NY, USA) to find out the association between socio-demo-
graphic characteristics and KAP questions. A continuous 
and categorical analysis was conducted on the following 
variables: age, duration of diabetes, BMI, fasting plasma 
glucose, postprandial plasma glucose, and HbA1c. The 
Mann-Whitney U test and the Kruskal-Wallis test were 
used to compare categorical data. The correlation between 
variables was evaluated using Spearman’s rank correla-
tion. We used multivariate linear regression to compensate 
for confounding variables. The model kept every variable 
that was used in the Kruskal-Wallis and Mann-Whitney 
U tests. The following were included as continuous vari-
ables: age, time from diagnosis, BMI, plasma glucose levels 
during fasting and postprandial periods, and HbA1c. The 
coefficients were expressed as changes per unit of change. 

Ethical considerations
The study was ethically approved by the institution-
al ethics committee (approval number 2148/2022). Ev-
ery procedure used in this investigation that involved 
human participants complied with the 1964 Helsin-
ki Declaration and its later revisions or similar ethical 
standards, as well as the ethical norms of the institution-
al and/or national research committee.
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Results
Sociodemographic and clinical characteristics
Among 200 participants, table 1 shows that most of 
the participants were from the age group - >55 years 
(65.5%); Gender – male (50%); Marital status – married 
(91.5%); Employment status – employed (60%); Educa-
tional status – educated (87%). 105 (52.5%) had their 
usual fasting plasma glucose level of more than 140 mg/
dL, 102 (51%) had their usual postprandial plasma glu-
cose level of more than 200 mg/dL, 101 (50.5%) had 
their HbA1c level more than 7%, and 108 (54%) had a 
BMI of more than 25 kg/m2 .

Table 1. Sociodemographic and clinical characteristics
Socio-demographic  and clinical characteristics n Percentage (%)

Age (years)

 <55 69 34.5

≥55 131 65.5

Gender 

Male 110 50

Female 90 45

Marital status

Single 12 6

Married 183 91.5

Divorced/widowed 5 3

Employment status

Unemployed 80 40

Employed 120 60

Educational status

Educated 174 87

Uneducated 26 13

Monthly income (in rupees)

≤20,000 158 79

Up to 50,000 42 21

>50,000 2 1

Duration of diabetes (years)

≤7 103 52

>7 97 49

Fasting plasma glucose (mg/dL)

<140 95 47.5

≥140 105 52.5

Postprandial plasma glucose (mg/dL)

<200 98 49

≥200 102 51

HbA1c (%)

<7 99 49.5

≥7 101 50.5

Body mass index (kg/m2 )

<25 92 46

≥25 108 54

Knowledge, attitudes, and practices concerning type – 2 
diabetes mellitus
Table 2 shows the knowledge of the participants where 
the mean score is 143 (71.5%) of the participants gave 
the correct answer. Among these 7 knowledge questions 
majority of the participants, n=143 (71.5%) answered 

correctly for question 5 (What are the various symptoms 
of diabetes?).

Table 2. Knowledge of the participants 
No. of participants 

with correct answer (n)
Percentage  

(%)

Whether I am aware that diabetes is a disease 192 96

What type of diabetes do you have 56 28

What is the level of blood sugar to diagnose diabetes 143 71.5

Is there positive family history necessary for 
development of diabetes

189 94.5

What are the various symptoms of diabetes 196 98

What occur if diabetes is not treated 127 63.5

What are the complications of diabetes 99 49.5

Mean score 143 71.5

Table 3. Attitude of the participants 
No. of participants 

with correct answer(n)
Percentage  

(%)

Should the patient follow a controlled and planned 
diet to prevent diabetes

198 99

Should we visit to physician regularly 190 95

Do you think regular oral hypoglycemic medication is 
important in diabetes

172 86

Do you think an estimation of blood sugar level is 
important

191 95.5

Should we exercise regularly for healthy life 124 62

Mean score 175 87.5

Table 4. Practice of the participants
No. of participants 

with correct answer(n)
Percentage  

(%)

When was your blood pressure measured last 53 26.5

When was your last consultation with your physician 94 47

When was your last urine examination done 67 33.5

When did you have your last lipid profile checked 50 25

When was your blood sugar level checked last 186 93

When did you have gone for exercise last 30 15

Mean score 80 40

Table 3 shows the attitude of the participants where 
the mean score is 175 (87.5%) of the participants gave 
the correct answer. Among these 5 attitude questions 
majority of the participants, n=198 (99%) answered 
correctly for question 4 (Do you think an estimation of 
blood sugar level is important?).

Table 4 shows the practice of the participants where 
the mean score is 80 (87.5%) of the participants gave the 
correct answer. Among these 6 practice questions ma-
jority of the participants, n=186 (93%) answered cor-
rectly for question 5 (when was your blood sugar level 
checked last?).

Table 5 shows the knowledge, attitude, and practice 
scores showed a moderately positive connection (p-val-
ue < 0.001) when the continuous variables were cor-
related. The results showed that knowledge scores had 
a positive correlation with monthly income (Spearman’s 
rho=0.16, p=0.001) and a negative correlation with age 
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(Spearman’s rho=−0.22, p<0.001), duration of diabe-
tes (Spearman’s rho=−0.17, p=0.006), fasting plasma 
glucose (Spearman’s rho=−0.17, p=0.05), postprandial 
glucose (Spearman’s rho=−0.08, p=0.019), and HbA1c 
(Spearman’s rho=−0.13, p<0.001). Positive attitude 
scores were inversely linked with plasma glucose lev-
els during fasting (Spearman’s rho=−0.19, p<0.37), after 
meals (Spearman’s rho=−0.13, p= 0.001), HbA1c (Spear-
man’s rho=−0.2, p=0.001), and body mass index (Spear-
man’s rho=−0.18, p=0.002). Practice scores correlated 
negatively with age (Spearman’s rho=−0.10, p<0.001), 
duration of diabetes (Spearman’s rho=−0.02, p<0.001), 
fasting plasma glucose (Spearman’s rho=−0.16, p=0.14), 
postprandial plasma glucose (Spearman’s rho=−0.21, 
p=0.001), HbA1c (Spearman’s rho=−0.20, p<0.001), and 
BMI (Spearman’s rho=−0.21, p=0.001).

Table 6 shows that the overall KAP questions as-
sessment where shows age group <55, gender – female, 
marital status – married, employed status – employed, 
educational status – educated,  fasting blood sugar 
<140 mg/dL, postprandial plasma glucose <200 mg/
dL, HbA1c <7%, body mass index <25 kg/m2  have the 
good significant score comparing to another batch of 
socio-demographic and clinical characteristics and was 
analyzed using the student t-test with a 95% level of sig-
nificance and a p<0.05 is considered significant.

Table 7 shows the excluded confounding variables 
and finds predictors of greater knowledge, attitude, and 
practice scores, a multiple linear regression model was 
applied. The model’s R2 was 0.22, with a p-value less than 
0.001. According to the model, education was highly cor-
related with greater knowledge scores (p<0.001). 

Discussion
Diabetes is a chronic metabolic condition marked by high 
blood glucose (also known as blood sugar), which over 
time can seriously harm the heart, blood vessels, eyes, 
kidneys, and nerves. Type 2 diabetes is the most preva-
lent type and typically affects adults. It develops when the 
body stops producing enough insulin or grows resistant 
to it. Type 2 diabetes prevalence has massively increased 
during the last three decades in countries of all income 
levels.19 Our goal was to find out the Knowledge, attitude, 
and practice among type 2 diabetes mellitus patients find 
the association between socio-demographic characteris-
tics, and identify the obstacles to poor compliance.

Table 5. Correlation between knowledge, attitude, and practice scores with socioeconomic and clinical variables of the patients
Variable Knowledge score Attitude score Practice score Age Monthly income Duration of diabetes HbA1c FBS PPBS BMI

Knowledge score Rho - 0.26 0.45 −0.22 0.16 −0.17 −0.13 −0.17 −0.08 −0.01

p <0.001 <0.001 < 0.001 0.001 0.006 0.001 0.05 0.019 0.05

Attitude Score Rho 0.29 - 0.35 0.001 0.05 0.005 −0.2 −0.19 −0.13 −0.18

p <0.001 <0.001 0.741 0.145 0.354 0.001 < 0.37 0.001 0.002

Practice score Rho 0.37 0.48 - –0.10 0.12 – 0.02 – 0.20 – 0.16 – 0.21 – 0.21

p <0.001 <0.001 0.001 0.11 < 0.001 < 0.001 < 0.14 0.001 0.001

Table 6. The association between the sociodemographic 
and clinical characteristics and KAP questions
Sociodemographic and clinical 
characteristics

Knowledge
(n)

Attitude
(n)

Practice
(n)

Good Poor Good Poor Good Poor
Age (years)
<55 87 46 67 47 23 45
≥55 44 23 36 68 112 20
p 0.002 0.016 0.003 0.012 0.008 0.005
Gender 
Male 45 77 62 42 40 69
Female 56 22 66 30 78 13
p 0.005 0.007 0.004 0.001 0.009 0.018
Marital status
Single 5 2 4 3 3 3
Married 89 78 116 52 122 46
Divorced/widowed 19 7 15 10 12 14
p <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001
Employment status
Unemployed 76 21 45 65 18 12
Employed 97 6 79 11 126 44
p 0.0041 0.0034 0.0078 0.0013 0.0065 0.0032
Educational status
Educated 100 3 112 10 119 23
Uneducated 29 68 45 33 19 39
p 0.009 <0.0001 0.0052 0.003 0.001 0.003
Monthly income (in rupees)
≤20,000 90 27 50 75 35 101
Up to 50,000 45 36 21 53 24 39
>50,000 1 1 1 0 1 0
Duration of diabetes (years)
≤7 64 43 32 76 29 45
>7 23 70 45 47 44 82
Fasting plasma glucose (mg/dL)
<140 98 8 25 106 20 125
≥140 22 72 32 37 17 38
p <0.0001 0.04 0.001 <0.0001 0.02 <0.0001
Postprandial plasma glucose 
(mg/dL)
<200 106 24 12 99 36 87
≥200 63 7 22 67 18 59
p <0.0001 0.03 0.002 0.001 0.009 0.006
HbA1c (%)
<7 80 41 34 67 16 58
≥7 42 37 29 70 52 74
p <0.0001 0.005 0.004 <0.0001 0.001 0.001
Body mass index (kg/m2 )
<25 78 22 27 77 20 80
≥25 51 49 23 73 39 61
p <0.0001 0.009 0.002 0.005 0.001 <0.0001
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Table 7. Multiple linear regression between 
sociodemographic and clinical variables of the patients 
with knowledge, attitude, and practice scores

Variable
Unadjusted 
coefficients

SE
Adjusted 

coefficients
t p

Knowledge score
Age −0.02 0.30 −0.03 – 0.09 0.589
Gender −0.06 0.22 0.0001 −0.2 0.457
Marital status 0.17 0.32 0.01 0.20 0.396
Employment status −0.10 0.26 −0.06 – 0.72 0.264
Educational status 1.24 0.14 0.32 1.89 0.133
Monthly income 0.39 0.21 0.12 0.56 0.436
Duration of diabetes −0.50 0.33 – 0.07 −1.04 0.734
Fasting plasma glucose 0.23 0.44 0.02 0.16 0.378
Postprandial plasma glucose −0.02 0.03 −0.18 −1.76 0.053
HbA1c 0.04 0.02 0.09 0.92 0.346
BMI 0.01 0.01 0.001 0.001 0.285
Attitude score
Age −0.16 0.25 – 0.07 – 0.92 0.624
Gender 0.12 0.43 0.03 0.50 0.165
Marital status 0.09 0.51 0.001 0.02 0.851
Employment status −0.07 0.25 −0.05 −0.51 0.954
Educational status 0.36 0.66 0.09 0.08 0.856
Monthly income 0.0001 0.14 0.001 −0.01 0.943
Duration of diabetes −0.04 0.19 −0.03 – 0.40 0.385
Fasting plasma glucose 0.06 0.74 0.02 0.90 0.541
Postprandial plasma glucose 0.001 0.01 0.001 −0.02 0.854
HbA1c 0.02 0.01 0.09 0.70 0.388
BMI −0.01 0.01 −0.04 −1.20 0.841
Practice score
Age −0.11 0.28 – 0.02 – 0.45 0.414
Gender −0.03 0.12 −0.01 – 0.23 0.985
Marital status −0.78 0.98 – 0.07 – 0.95 0.855
Employment status 0.02 0.23 0.03 0.12 0.252
Educational status 0.26 0.84 0.08 0.25 0.849
Monthly income −0.01 0.95 −0.06 – 0.18 0.741
Duration of diabetes −0.12 0.84 −0.02 – 0.57 0.282
Fasting plasma glucose 0.63 0.37 0.19 2.03 0.056
Postprandial plasma glucose −0.04 0.02 −0.04 – 0.63 0.036
HbA1c −0.05 0.01 −0.03 – 0.79 0.066
BMI −0.02 0.01 −0.12 −1.12 0.556

The study conducted by Muhammed Alqahtani 
et.al, estimated about 70.9% of the participants had 
good knowledge scores approximately. In this study, 
approximately 71.5 % of the participants scored well 
on knowledge questions, demonstrating similar out-
comes.22 Ravi Kant et.al estimated that 75% of the par-
ticipants had a good attitude score which is nearly the 
same as the present study. While the practice questions 
are considerably lower, the study conducted by Saadi-
az et.al also reported lower practice and attitude among 
type–2 diabetes mellitus patients.11,13 Overall the results 
of knowledge, attitude, and practice scores were found 
to be higher than those reported by Upadhyay et al.6 A 
significant association between knowledge, attitude, and 
practice overall scores with sociodemographic and clin-
ical characteristics similar to that of a study conducted 

by Ng SH et al. also showed that there is a significant as-
sociation between sociodemographic and clinical char-
acteristics and KAP questions (p<0.05).9

The findings of the research brought into focus pa-
tients’ problems in T2DM knowledge, attitudes, and 
practices. In this study, relationships and correlations be-
tween the patient’s clinical and sociodemographic char-
acteristics and knowledge, attitude, and practice were 
found. Furthermore, indicators of increased knowledge, 
decreased attitude, and practice were found. The results 
of this study may help those in the authority of making 
decisions, medical professionals, and patient advocate 
organizations who may need to create treatments to en-
hance the health of T2DM patients. Remarkably, scores 
for knowledge, attitude, and practice showed a moder-
ately favorable association. This could, at least in part, 
corroborate the idea that individuals with type 2 diabe-
tes may be more likely to adopt a positive mindset and 
appropriate behavior if they have an education. Howev-
er, our results showed that 71.5% of patients practiced 
T2DM with a lower attitude and good knowledge. Pa-
tients who met certain criteria performed better on the 
knowledge test: they were under 55 years old, married, 
educated, employed, and had a higher income. They also 
had normal fasting plasma glucose levels of less than 140 
mg/mL, an HbA1c of less than 7%, and a BMI of less than 
25 kg/m2. According to Hearth et al.’s pilot study carried 
out in Sri Lanka, 77% of T2DM patients have moderate to 
above-average awareness of their condition. Studies con-
ducted in various contexts have revealed that T2DM pa-
tients in Mongolia, Sri Lanka, Bangladesh, India, Jordan, 
and Lebanon had varying levels of understanding.31-35 
Higher knowledge scores were substantially correlat-
ed with education when potential confounding vari-
ables were taken into account. The results of this study 
may suggest that patients with higher levels of education 
are more likely to understand their condition and strate-
gies for controlling their blood sugar. Hearth et al.’s study 
demonstrated a positive correlation between education 
and patients increased T2DM knowledge in Sri Lan-
ka. In a similar study, Karaoui et al. demonstrated that 
among patients in Lebanon, a higher degree of education 
was positively connected with a greater understanding of 
type 2 diabetes.36 Fatema et al.’s research in Bangladesh re-
vealed that male T2DM patients knew a great deal more 
about their condition than their female counterparts.37

The study demonstrated that 87.5% of the patients 
had negative opinions regarding their illness. The abili-
ty to maintain a typical fasting plasma glucose level be-
low 140 mg/dL, postprandial plasma glucose level below 
200 mg/dL, HbA1c below 7%, and BMI below 25 kg/m2 
were all positively correlated with attitude ratings. Atti-
tude scores had no correlation with potential confound-
ing variables when we accounted for them. The results 
of this study conflicted with those published by Belsti et 
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al. in Ethiopia, where the patients’ attitudes were linked 
to their income and educational attainment.38 Prior re-
search indicated that compared to patients with lower 
incomes, those with greater incomes may have better 
access to healthcare services, be able to attend routine 
checks and engage in physical activity.

Based on practice, our research revealed that forty 
percent of T2DM patients had less aggressive approach-
es to managing their condition. Lower practice scores 
were recorded by patients who were younger than 55 
years old, educated, and had normal fasting glucose lev-
els of less than 140 mg/dL, postprandial plasma glucose 
of less than 200 mg/dL, HbA1c greater than or equal 
to 7%, and BMI of less than or equal to 25 kg/m2. Our 
findings aligned with those published in various con-
texts in Ethiopia, Bangladesh, Mongolia, Sri Lanka, and 
Lebanon.31-37 According to these studies, which adjusted 
for potential confounding variables, attending a diabetic 
education program was somewhat linked to better prac-
tice scores. Our results may corroborate earlier research 
on the benefits of educational initiatives for enhancing 
health outcomes and patient self-management among 
T2DM patients living in rural region of Tamil Nadu.

Study limitations
First, this study was a cross-sectional study. An interven-
tional design could have permitted enhancing knowledge, 
improved positive attitude, and promoted good practice 
among patients with T2DM about their disease. Second, 
the sample size used in this study was relatively small and 
it might not apply to the entire population because it was 
carried out at a single primary healthcare center located 
in a rural region in Chennai, Tamil Nadu, India. Howev-
er, the sample size used in this study was comparable to 
those used in other studies. Third, since the study was only 
done for six months, it may be difficult to extrapolate the 
results to a larger population because there are fewer data. 
The results of this cross-sectional study cannot be applied 
to a larger population over an extended period. Fourth, a 
convenience sampling method was followed to recruit the 
sample needed for this study. It is noteworthy to mention 
that the sample recruited in this study was diversified by 
the inclusion of patients from both genders, different ed-
ucational levels, and income levels. Finally, the number of 
items relevant to knowledge, attitude, and practice was rel-
atively small. Despite the small number of items, we were 
able to expose the level of knowledge, attitude, and prac-
tice of patients with T2DM concerning their disease.

Conclusion
The current study provides insight into the knowledge 
attitudes, and practices of Tamil Nadu’s rural T2DM 
population. The research found an association and cor-
relation between the knowledge, attitude, and practice 
scores and the clinical and sociodemographic character-

istics of T2DM patients at a primary healthcare facility 
in a rural area of Tamil Nadu. The study’s conclusions 
made clear the necessity of well-planned interventions 
to raise patient’s low educational attainment’s under-
standing of type 2 diabetes. Patients with T2DM may 
benefit from well-designed educational programs that 
encourage healthy behavior. Future research is still re-
quired to determine whether these therapies could help 
T2DM patients in Tamil Nadu’s rural areas achieve bet-
ter health outcomes and a higher quality of life.
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