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Abstract

Background: Type 2 diabetes mellitus (T2DM) is a chronic condition involving insulin resistance and
impaired glucose regulation. Effective management depends on patient adherence to medications and
lifestyle changes. However, poor knowledge, negative attitudes, and inappropriate practices (KAP) often
impede optimal control of the disease. This study aims to assess the baseline KAP and medication
adherence levels among T2DM patients and evaluate the effects of a targeted educational intervention.

Objectives: The main objective of our study is to assess and improve the level of medication adherence
and knowledge, attitude, and practice among patients with diabetes mellitus.

Methodology: A prospective interventional study was conducted over six months at BMCRC, Ballari
(Karnataka), involving 150 patients randomly divided into two groups: 75 in the interventional group and
75 in the control group.

Results: The data compares MARS and KAP scores between Control and Test Groups (75 participants
each) on admission (DOA) and discharge (DOD). For MARS, the Test Group scored on DOA (5.07 +
1.407) vs. Control (4.58 + 1.027), and on DOD (5.97 + 1.138) vs. Control (5.06 + 0.528), indicating better
medication adherence. For KAP, the Test Group also outperformed on DOA (9.32 + 1.817) vs. Control
(9.013 £+ 2.177), with a significant increase by DOD (17.46 + 2.309) vs. Control (9.8 + 0.676). The P-
values (0.00) confirm the intervention's strong statistical significance in improving outcomes for the Test
Group.

Conclusion: The study concludes that pharmaceutical care and patient counseling significantly boost
medication adherence and improve patients' understanding of their disease. These interventions help
diabetic patients manage blood glucose levels more effectively. By providing tailored education, patients
are more likely to follow their treatment plans, resulting in better health outcomes.
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Introduction

Diabetes mellitus is a chronic metabolic disorder marked by elevated blood glucose levels, which, over
time, can lead to serious complications involving the heart, kidneys, eyes, nerves, and blood vessels.[*! It
has become a major public health issue globally due to lifestyle transitions, urbanization, and an aging
population. I9As of 2021, over 537 million adults aged 20—79 were living with diabetes, and this number
is projected to rise to 643 million by 2030 and 783 million by 2045. [)Among various types, Type 2
diabetes mellitus (T2DM) accounts for 90-95% of all cases and is primarily driven by sedentary behavior,
poor dietary habits, and obesity.!®! Conversely, Type 1 diabetes mellitus (T1DM), though less prevalent,
is increasing in incidence, especially among children and young adults.!

Global diabetes prevalence varies regionally. High-income countries report prevalence rates around 11—
12%, while rapid increases are seen in South Asia, the Middle East, and Africa. P! It is most common
among people aged 55-74 and affects men and women almost equally. ! Risk factors include obesity,
physical inactivity, aging, genetics, and poor nutrition. [ India ranks among the top countries for diabetes
burden, with about 77 million adults affected and an overall prevalence rate of 8.9% in those aged 1899
years.!”l Urban populations show a higher prevalence (11.2%) compared to rural areas (5.2%) [3]. State-
level data from I[CMR-INDIAB studies show variation, with Tamil Nadu (10.4%), Maharashtra (8.4%),
and Chandigarh (13.6%) among the highest.!”!

Diabetes mellitus encompasses several types, with Type 1 (T1DM) resulting from autoimmune destruction
of pancreatic B-cells and complete insulin deficiency, often linked to islet cell or insulin autoantibodies
[1]. Type 2 (T2DM) arises from insulin resistance and B-cell dysfunction, commonly associated with
obesity, hypertension, and dyslipidemia [1]. Gestational diabetes (GDM) affects about 7% of pregnancies
and increases complication risks [1], while rarer forms include MODY, insulin receptor mutations, and
syndromic diabetes like leprechaunism [8]. Symptoms include polyuria, polydipsia, fatigue, weight loss,
and blurred vision [1], and if uncontrolled, may lead to microvascular (retinopathy, nephropathy,
neuropathy) and macrovascular (CVD, PVD) complications [8]. T1DM pathogenesis involves genetic and
environmental triggers causing autoimmune B-cell loss [3], whereas T2DM develops from insulin
resistance progressing to B-cell failure [11]. Diagnosis is based on fasting glucose >126 mg/dL, 2-hr OGTT
>200 mg/dL, random glucose >200 mg/dL with symptoms, or HbAlc >6.5% [10]. Management includes
oral agents (e.g., metformin, sulfonylureas, DPP-4, SGLT2 inhibitors), insulin, and GLP-1 receptor
agonists [4].

The Medication Adherence Rating Scale (MARS) is a validated tool to assess patients' adherence
behaviors, such as forgetfulness or unauthorized medication changes. Developed in 2000 by Thompson,
Kulkarni, and Sergejew, MARS shows strong reliability and uses a 0—10 scale, where higher scores reflect
better adherence. '"1? It helps identify nonadherence and enables personalized interventions to improve
outcomes. [1?!

Pharmacists play an essential role in promoting adherence by educating patients, simplifying regimens,
addressing barriers like cost or misunderstanding, and working with healthcare teams to enhance diabetes
care. 131 They also lead awareness and follow-up programs in communities to improve long-term
adherence.
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The Knowledge, Attitude, and Practice (KAP) scale assesses a patient’s understanding of diabetes
symptoms, self-care practices, and attitudes toward disease seriousness. [>!*!131t comprises 25 items—18
knowledge, 3 attitude, and 4 practice questions—with scores classified as low (0—8), moderate (9—16), or
high (17-25).1'®l Pharmacists can enhance KAP scores through counseling, behavior change education,
and regular support.

This study was designed in response to India’s growing diabetes burden, poor treatment adherence, and
limited disease awareness. These challenges contribute to higher complication rates and healthcare costs.
Through structured interventions focusing on KAP and medication adherence, especially pharmacist-led,
this study aims to empower patients, improve glycemic control, and enhance quality of life.

Aim and objectives of the study

The aim of this study was to assess and improve medication adherence and the levels of knowledge,
attitude, and practice (KAP) among patients with diabetes mellitus. The objectives included evaluating
the demographic profiles and social habits of the enrolled patients, assessing their baseline medication
adherence and knowledge regarding diabetes, and determining the effectiveness of an educational
intervention in improving these parameters. Additionally, the study aimed to anticipate each patient’s
capacity to manage their condition and maintain long-term health and well-being.

Methodology

A prospective interventional study was conducted for six months in the Department of General Medicine
at VIMS, Ballari, involving 150 diabetic inpatients (75 test and 75 control). Patients aged 18 years and
above, including those with comorbidities, were enrolled after obtaining informed consent, excluding
gestational diabetes cases and those with incomplete data. Data were collected from patient case sheets
and direct interviews using a structured form. Demographic details, clinical data, and treatment
information were documented. Patients' knowledge, attitude, and practice (KAP) and medication
adherence were assessed using validated KAP and MARS scales. A pretested and ethically approved
protocol guided the study procedure. Pharmacist-led interventions were provided to the test group to
improve diabetes management. Post-intervention, both KAP and MARS assessments were repeated. Data
were statistically analyzed and represented using MS Excel. Ethical clearance was obtained before study
initiation.

Results

A total of 150 patients with Type 2 Diabetes Mellitus were enrolled in this prospective interventional study
and equally divided into control and test groups. In the control group, 43 (57%) were males and 32 (43%)
females, whereas in the test group, 45 (60%) were males and 30 (40%) females. Most patients belonged
to the 60—69 years age group in both groups. Regarding social habits, alcohol consumption was observed
in 28% of the control group and 20% of the test group, while 16% of both groups had a history of smoking.
In terms of disease duration, 43% of the control group and 37% of the test group had diabetes for 0-3
years, and 33% and 32%, respectively, for >10 years. Cardiovascular co-morbidities were predominant in
both groups, accounting for 48% in the control group and 27% in the test group. Other co-morbidities
involved respiratory, renal, and neurological systems.
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Microvascular complications were seen in 25% of the control group and 19% of the test group, while
macrovascular complications were 12% and 13%, respectively. In the control group, medication adherence
(MARS) scores showed minimal change from admission (mean 4.58 + 1.027) to discharge (5.06 = 0.528),
whereas the test group showed significant improvement from 5.07 + 1.407 to 5.97 £ 1.138. Similarly,
knowledge, attitude, and practice (KAP) scores in the control group increased marginally from 9.013 +
2.177 t0 9.8 £ 0.676. In contrast, the test group exhibited a substantial increase in KAP scores from 9.32
+ 1.817 at admission to 17.46 + 2.309 at discharge. Statistical analysis confirmed that the improvements
in both MARS and KAP scores in the test group were significant (p < 0.05), indicating the positive impact
of pharmacist-led educational intervention on adherence and diabetes self-management.

N=75

Fig-1: Gender wise distribution in control
group

N=75

" MALE

SEX -
! HFEMALE

20-29 30-39 40-49 50-59 60-69 70-80

AGE -

N=75

MALE FEMALE
M Tota 45 30

Fig-2: Gender-wise distribution in the test
group

SEX

B MALE
' l ' -

20-29 30-39  40-49 50-59 60-69 70-80

AGE -
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Fig-4: Age group-wise distribution of test group
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Fig-9: distribution of patients according to
the duration of disease of control group
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Fig-10: distribution of patients according to the
duration of disease of test group
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Fig-11: distribution of patients according to
co-morbidities of control group
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Fig-15: assessment of mars scale in test group Fig-16: assessment of kap scale in test group

GROUP MARS MARS P KAP KAP P
CONTROL

GROUP 4.58+1.027 | 5.06+0.528 0.00 9.013+2.177 | 9.8+0.676 0.00
(N=75)
TEST

GROUP 5.07£1.407 | 5.97+1.138 0.00 9.32+1.817 | 17.46+2.309 0.00
(N=75)
Table 1: Assessment Of Mars And Kap Score Mean+Sd For Control Group And Test Group

Discussion

Our prospective interventional study aimed to assess and improve KAP and medication adherence in
T2DM patients using structured education. Out of 150 patients, those in the test group showed marked
improvement post-intervention. The majority of participants were aged 60-69, with a male
predominance—findings consistent with Prajapati et al.' and Verma et al.’°" Cardiovascular
comorbidities were the most common, similar to Sangita Patel’s study, followed by respiratory and renal
issues. Complications such as microvascular and macrovascular were observed, echoing Judith Basker’s
association between poor adherence and complication risk.*!

A major achievement of our study was the improvement in KAP scores in the test group from ~40% to
75% after education. This aligns closely with Rakhi Mishra et al.(44% to 73%)!"”! and Acharya et al. (60%
to 85%),11%! emphasizing pharmacist-led education. Our results were more successful than those of Lotfy
et al., who reported a modest KAP improvement (40% to 60%), likely due to less frequent follow-ups.?*
Similarly, Judith Basker et al. saw KAP improvements from 54.75% to 78%, supporting our finding that
personalized education enhances self-management.!
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Medication adherence also increased significantly in the test group from 50% to 85%, measured using the
MARS scale. This is in line with studies by Usha Rani et al. (55% to 80%),*?! Sankar et al. (48% to
74%),31 and Basker et al. (54.75% to 78%), highlighting the impact of regular counseling. Our study also
noted that patients with lower education benefitted more from simple, focused materials, echoing
Pourhabibi et al.'s findings on health literacy.*#

While our study did not directly include family support, one-on-one sessions likely offered similar benefits
as observed by Xiling Hu, who saw a 25% improvement in dietary adherence through family
involvement.*?l A key challenge remains sustaining these improvements long-term, as noted by
Prathyusha Rani.**) Wungrath et al.’® suggested mobile-based interventions may help, and we
recommend integrating such digital tools in future studies for better continuity.

Conclusion

This study demonstrated that structured educational interventions significantly improved knowledge,
attitude, practice (KAP), and medication adherence among Type 2 diabetes patients. The test group
showed better outcomes compared to the control group in terms of adherence and KAP scores. Most
patients were aged 60—69, with a male predominance. Cardiovascular comorbidities and lifestyle factors
like alcohol and smoking were common. The intervention effectively addressed these through patient
education. Despite improvements, short follow-up and lack of psychological evaluation were limitations.
Future studies should include mental health assessments and digital tools. Pharmacists played a key role
in counseling and adherence improvement. Continuous education and support are essential for sustaining
outcomes. Overall, targeted interventions can enhance diabetes management and patient quality of life.
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