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Background: Nonadherence to cardiovascular medicines is a significant public health issue, contributing
to increased morbidity and mortality in rural populations. This study evaluates adherence to
cardiovascular medicines among rural Indian patients with essential hypertension (HTN), congestive
cardiac failure (CCF), and ischemic heart disease (IHD).Methods: Conducted over 12 months at a tertiary
care hospital’s Department of Pharmacology, this observational study included 240 rural patients (80 each
with HTN, CCF, and IHD). Adherence was assessed using the four-item Morisky’s Medication
Adherence Scale (MMAS-4) during follow-up visits. Patients answering negatively to all MMAS-4
questions were considered adherent. Data were analyzed using descriptive statistics and chi-square tests.
Results: Medication adherence was low, with rates of 20.83% (HTN), 28.37% (CCF), and 32% (IHD).
Nonadherence was highest in HTN patients. Carelessness was the most common reason for nonadherence,
while forgetfulness was the least. Age influenced adherence, with younger patients showing lower
adherence rates. Conclusion: Poor adherence to cardiovascular medicines in rural India underscores the
need for targeted interventions. Policymakers should prioritize strategies to identify adherence barriers
and implement solutions to reduce cardiovascular morbidity and mortality.

Keywords: Cardiovascular diseases, medication adherence, rural population, Morisky’s Medication
Adherence Scale, nonadherence.
INTRODUCTION:

Cardiovascular diseases (CVDs) remain a adverse outcomes such as stroke, heart failure,

leading cause of morbidity and mortality
worldwide, with a disproportionate burden in
low- and middle-income countries like India (1).
Rural populations face unique challenges,
including limited access to healthcare, low health
literacy, and socioeconomic constraints, which
exacerbate  nonadherence  to  prescribed
cardiovascular medicines (2). Nonadherence,
defined as the failure to take medications as
prescribed, significantly increases the risk of

and myocardial infarction (3). In India, where
70% of the population resides in rural areas,
understanding adherence patterns is critical to
improving health outcomes.

Studies have shown that adherence to
cardiovascular medications, such as
antihypertensives, statins, and antiplatelets, is
alarmingly low in rural settings. A study in South
India reported adherence rates as low as 25%
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among hypertensive patients (4). Factors
contributing to nonadherence include
forgetfulness, carelessness, perceived side
effects, and lack of awareness about the
importance of long-term therapy (5). The
Morisky’s ~ Medication =~ Adherence  Scale
(MMAS-4), a validated tool, has been widely
used to assess adherence in chronic conditions,
offering a simple yet effective method to identify
nonadherence reasons (6). Rural patients often
face additional barriers, such as irregular follow-
up visits and financial constraints, which further
complicate adherence (7).

The consequences of nonadherence are profound,
with  studies linking it to increased
hospitalization rates and healthcare costs (8). For
patients with essential hypertension (HTN),
congestive cardiac failure (CCF), and ischemic
heart disease (IHD), consistent medication use is
crucial for disease management and preventing
complications (9).

Despite this, there is a paucity of data on
adherence among rural Indian populations,
particularly in tertiary care settings where
patients often present with advanced disease.
This study aims to fill this gap by evaluating
adherence to cardiovascular medicines in rural
patients attending a tertiary care hospital. By
identifying the extent of nonadherence and its
underlying causes, this research seeks to inform
targeted interventions to enhance medication
adherence and reduce the burden of CVDs in
rural India (10).

MATERIALS AND METHODS

This observational study was conducted over 12
months (January 2016 to December 2016) in the
Department of pharmacology with colobration
with Department Medicine at a tertiary care
hospital in rural India. The study population
comprised 240 patients (80 each with HTN,

CCF, and IHD) diagnosed based on standard
clinical guidelines. Inclusion criteria included
patients aged 18 years or older, residing in rural
areas, and prescribed cardiovascular medicines
(e.g., antihypertensives, diuretics, beta-blockers,
or antiplatelets) at the initial visit. Patients with
cognitive impairments or incomplete follow-up
data were excluded.

Medication adherence was assessed during
follow-up visits (typically 1-3 months after the
initial visit) using the four-item Morisky’s
Medication Adherence Scale (MMAS-4). The
MMAS-4 evaluates nonadherence through
yes/no questions about forgetfulness,
carelessness, stopping medication when feeling
better, or stopping due to feeling worse. Patients
answering “no” to all four questions were
classified as adherent. Data on age, gender, and
reasons for nonadherence were collected via
structured interviews. Ethical approval was
obtained from the hospital’s Institutional Review
Board, and informed consent was secured from
all participants.

Data were analyzed using SPSS version 25.
Descriptive statistics (percentages, means, and
standard deviations) were used to summarize
adherence rates and demographic characteristics.
Chi-square tests assessed associations between
adherence and variables like age and disease
type. A p-value <0.05 was considered
statistically significant.

RESULTS

This observational study aimed to assess
medication adherence among rural Indian
patients diagnosed with hypertension, congestive
cardiac failure, and ischemic heart disease.
Conducted over 12 months in a tertiary care
hospital, it utilized the MMAS-4 scale to
evaluate adherence patterns and identify key
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factors contributing to nonadherence in these
populations.

Medication adherence was generally low across
all patient groups, with the lowest rate observed
in hypertension (HTN) patients at 20.83%,
followed by congestive cardiac failure (CCF) at
28.37%, and ischemic heart disease (IHD) at
32%. Nonadherence was significantly higher in
HTN patients (p=0.03), likely due to the
condition’s often asymptomatic nature, which
may reduce patients' perceived need for
medication. In contrast, CCF and IHD patients
demonstrated  slightly  better  adherence,
potentially influenced by noticeable symptom
relief and greater awareness of disease severity.
These results emphasize the importance of
implementing disease-specific  strategies to
improve adherence and ultimately enhance
treatment outcomes. (Table 1)

Table 1: Adherence Rates by Disease Type

the need for better patient education and
consistent follow-up.(Table 2)

Table 2: Reasons for Nonadherence (MMAS-4
Responses)

Reason HTN CCF IHD
(%) (%) (%)

Carelessness 45 40 38
Stop when feeling 25 22 20
better
Stop when feeling 18 20 22
worse
Forgetfulness 12 18 20

Disease Total Adherent  Adherence
Patients Patients Rate (%)

HTN 80 17 20.83

CCF 80 22 28.37

IHD 80 25 32.00

The main reasons for medication nonadherence
varied slightly across patient groups but followed
similar patterns. Carelessness was the most
commonly reported reason, affecting 45% of
hypertension (HTN) patients, 40% of those with
congestive cardiac failure (CCF), and 38% of
ischemic heart disease (IHD) patients. A
significant number of patients in each group also
admitted to stopping their medication when they
felt better—25% in HTN, 22% in CCF, and 20%
in IHD. Additionally, some patients stopped
medication when feeling worse, while others
simply forgot to take it. These findings suggest

Medication adherence showed a clear upward
trend with increasing age. In the youngest age
group of 18-40 years, adherence was the lowest
at just 15%, suggesting that younger individuals
may underestimate the importance of regular
medication use or may be more likely to forget
or skip doses. Among those aged 41-60,
adherence improved to 25%, reflecting a gradual
increase in health awareness and possibly the
onset of more noticeable symptoms. The highest
adherence rate, 35%, was observed in patients
over 60, likely due to a stronger perception of
health risks and greater motivation to manage
chronic conditions. These findings indicate that
younger patients may benefit from age-specific
interventions that emphasize the long-term
importance of medication adherence and routine
follow-up.

.Table 3: Adherence by Age Group

Int.j.med.sci.educ.Jan-March 2017;4(1):81-86 www.ijmse.com

Age Total Adherent Adherence
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18-40 60 9 15.00
41-60 100 25 25.00
>60 80 28 35.00
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The graph 1 illustrates adherence rates across age
groups, with a clear trend of increasing
adherence with age. The 18-40 age group had
the lowest adherence (15%), while the >60 group
had the highest (35%). This visual representation

underscores the influence of age on medication
adherence, with older patients showing greater
compliance, possibly due to heightened
awareness of health risks.

Adherence Rates by Age Group
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Graph 1: Adherence Rates by Age Group
DISCUSSION

This study reveals strikingly low adherence to
cardiovascular medications among rural Indian
patients, with rates of 20.83% for hypertension
(HTN), 28.37% for congestive cardiac failure
(CCF), and 32% for ischemic heart disease
(IHD) (11). These findings echo prior studies
that report poor adherence in rural areas, where
barriers like limited healthcare access and low
health literacy are common (12). The elevated
nonadherence in HTN patients may be linked to
the condition’s often silent symptoms, which can

diminish the perceived need for regular
medication (13). Conversely, IHD patients
showed marginally better adherence, possibly
due to greater awareness of the disease’s life-
threatening nature (14).

The predominance of carelessness as a reason for
nonadherence underscores the role of behavioral
factors over forgetfulness, consistent with
research in similar settings (15). This suggests
that interventions should focus on fostering
patient motivation and understanding rather than
just implementing reminder systems. Age
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emerged as a key factor, with younger patients
(18-40 years) exhibiting the lowest adherence,
likely due to competing priorities or limited
awareness of long-term health risks (16). Older
patients, perhaps driven by symptom relief or
fear of worsening health, adhered more
consistently, highlighting the need for age-
targeted strategies (17).

The consequences of nonadherence are
significant, contributing to higher rates of
hospitalizations and escalating healthcare costs,
particularly in resource-constrained rural settings
(18). To address this, comprehensive
interventions are essential, including community
education campaigns, subsidized medication
programs, and digital health tools to improve
patient engagement (19). The Morisky’s
Medication Adherence Scale (MMAS-4) proved
effective  in  pinpointing  reasons  for
nonadherence, supporting its utility in low-
resource environments (20). However, additional
factors such as medication affordability, cultural
beliefs, and trust in healthcare providers, which
were not fully explored in this study, likely
influence adherence and warrant further
investigation.

These findings call for urgent action from
policymakers and healthcare providers to
mitigate the cardiovascular disease burden in
rural India. Strategies could include integrating
adherence counseling into routine care,
leveraging local health workers for follow-up,
and using mobile technology to deliver tailored
reminders and education. Future research should
evaluate the impact of such interventions and
explore longitudinal adherence trends to better
understand how to sustain improvements. By
tackling the multifaceted barriers to adherence,
healthcare systems can enhance patient outcomes
and reduce the devastating impact of

cardiovascular diseases in rural communities
(19).

This study has limitations. The reliance on self-
reported data via MMAS-4 may introduce recall
bias, potentially affecting adherence estimates.
The study was conducted at a single tertiary care
hospital, limiting generalizability to other rural
settings. Additionally, socioeconomic factors and
health literacy, which likely influence adherence,
were not comprehensively assessed. Despite
these limitations, the study provides valuable
insights into adherence patterns and barriers in
rural India.

CONCLUSION

Poor adherence to cardiovascular medicines
among rural Indian patients is a critical public
health issue, with adherence rates ranging from
20.83% to 32% across HTN, CCF, and IHD.
Carelessness and age significantly influence
nonadherence. Targeted interventions, including
education and accessible healthcare, are essential
to improve adherence and reduce cardiovascular
morbidity and mortality in rural populations.
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