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Background: Hypertension is a leading non-communicable disease and a major contributor to
cardiovascular morbidity and mortality in India. Medication adherence plays a crucial role in achieving
optimal blood pressure control; however, adherence remains suboptimal, particularly in rural populations
due to various socioeconomic and healthcare-related barriers. This study aimed to assess antihypertensive
medication adherence and identify factors associated with adherence in a rural population.
Methods: A community-based cross-sectional study was conducted among 366 hypertensive patients
aged >18 years residing in the rural locality around the Primary Health Center of Medavakkam,
Chennai. Participants with a diagnosis of hypertension for more than one year were included.
Medication adherence was assessed using the Morisky Medication Adherence Scale-8 (MMAS-8).
Sociodemographic and clinical data were collected through door-to-door surveys using a structured
questionnaire. Data were analyzed using SPSS version 24. Descriptive statistics were used to
summarize variables, and the Chi-square test and ANOVA were applied to assess associations
between adherence and independent variables. A p-value <0.05 was considered statistically significant.
Results: Among the 366 participants, 28.1% demonstrated high adherence, 50.5% showed medium
adherence, and 21.3% had low adherence to antihypertensive medication. Female participants
exhibited significantly higher adherence compared to males (p = 0.01). Patients receiving fewer
antihypertensive medications had better adherence than those on multiple medications (p =
0.04). Age showed a borderline association with adherence (p = 0.07), while education level,
occupation, and duration of hypertension were not significantly associated with adherence.
Conclusion: The study found that a substantial proportion of hypertensive patients in this rural
population exhibited only moderate adherence to antihypertensive therapy. Gender and medication
regimen complexity were significant determinants of adherence. These findings highlight the need for
targeted interventions such as patient education, simplified treatment regimens, and community-based
strategies to improve medication adherence and strengthen hypertension management in rural settings.
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Hypertension is a major public health concern in India,
with increasing prevalence in both urban and rural
populations. Clinically, hypertension is defined as a
persistent elevation of systolic blood pressure 2140 mmHg
and/or diastolic blood pressure 290 mmHg, measured on
at least two separate occasions. A substantial proportion
remains undiagnosed or inadequately treated." The
situationis more concerninginrural areas where awareness,
accessibility, and healthcare resources are limited.?
Timely treatment of hypertension is crucial to prevent
complications such as stroke, myocardial infarction,
heart failure, and kidney disease > Medication adherence
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plays a pivotal role in blood pressure control. Medication
adherence refers to the extent to which a patient’s
medication-taking behavior corresponds with agreed
recommendations from a healthcare provider. Poor
adherence can lead to uncontrolled hypertension,
increased risk of target organ damage, and higher
healthcare costs. Identifying and addressing non-
adherence is therefore essential for effective management.
Globally, suboptimal adherence to antihypertensive
therapy has been recognized as a major barrier to effective
blood pressure control. Factors influencing adherence
include patient-related, therapy-related, healthcare
system-related, and socioeconomic determinants, many of
which are more pronounced in resource-limited settings.
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Table 1: Demographic characteristics of the study population

S. No. Variable Frequency/Mean Proportion

1 Age (years) 44.21 £ 10.52 —

2 Female 168 45.9%

3 Male 198 54.1%

4 Primary to <8th grade 65 17.8%

5 Completed 8th grade 161 44.0%

6 Completed 12th grade 103 28.1%

7 Degree and above 37 10.1%

8 Housewives 160 43.7%

9 Service sector 105 28.7%

10 Duration of hypertension (years) 5.93 +3.58 —

11 Number of antihypertensive drugs consumed by participant 3.64 +1.95 —

Table 2: The prevalence of various adherence levels in the study population

Adherence Level Frequency Percentage

High adherence 103 28.1%

Medium adherence 185 50.5%

Low adherence 78 21.3%

Total 366 100%

Table 3: Factors associated with medication adherance

SNo  Variables Category High Medium Low P value

1 Age <45 years 60 (35.9%) 82 (49.1%) 25 (15.0%) 0.07
>45 years 43 (21.6%) 103 (51.8%) 53 (26.6%)

2 Gender Male 44 (22.2%) 96 (48.5%) 58 (29.3%) 0.01
Female 59 (35.1%) 89 (53.0%) 20 (11.9%)

3 Education <8th grade 71 (31.4%) 114 (50.4%) 41 (18.1%) 0.32
>8th grade 32 (22.9%) 71 (50.7%) 37 (26.4%)

4 Occupation Housewives 47 (29.4%) 82 (51.3%) 31 (19.4%) 0.41
Other occupations 56 (27.2%) 103 (50.0%) 47 (22.8%)

5 HTN duration <6 years 55 (30.1%) 92 (50.3%) 36 (19.7%) 0.28
26 years 48 (26.2%) 93 (50.8%) 42 (23.0%)

6 Antihypertensive drugs <3 drugs 63 (39.6%) 78 (49.1%) 18 (11.3%) 0.04
>3 drugs 40 (19.3%) 107 (51.7%) 60 (29.0%)

This study aims to assess medication adherence among
hypertensive patients in a rural population using
the Morisky Medication Adherence Scale-8 (MMAS-
8)—a validated, widely used tool that categorizes
adherence as high, medium, or low* Through this
field-based cross-sectional study, we aim to quantify
adherence levels and identify key influencing factors.
While multiple studies have explored adherence in

hospital settings,”” there is a notable lack of field-
based data from rural India. Understanding adherence
in these communities is critical due to the unique
socioeconomic and cultural barriers that may affect long-
term compliance. This study seeks to bridge that gap
and provide evidence that can inform the development
of context-specific interventions and contribute to rural
health policy formulation.
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Figure 1: Frequency

Methods

Objectives

This study aims to

* Assess the level of medication adherence among
hypertensive patients in a rural population using
the MMAS-8 questionnaire.

¢ Identify key factors influencing adherence, including
demographic, socioeconomic, and treatment-related
variables.

Study Design and Setting

This study is a community-based cross-sectional
observational study conducted in the locality around the
primary health center (PHC) of Medavakkam, a rural area
of Chennai, India. A cross-sectional design was chosen
as it allows the assessment of medication adherence and
its associated factors at a single point in time within a
real-world rural community setting.

Sampling Technique

A systematic random sampling method was employed
to select participants from the eligible hypertensive
population in the study area. Households were visited
sequentially, and every nth eligible individual meeting
the inclusion criteria was enrolled until the required
sample size was achieved (Table 1).

Sample Population

The study population consisted of individuals aged 18
years and above who had been previously diagnosed
with hypertension for more than one year. Patients with
at least one year since diagnosis were included to ensure
sufficient exposure to antihypertensive therapy and the
development of an identifiable medication adherence
pattern.7

Sample Size

The required sample size was calculated using the stan-
dard formula for cross-sectional studies. Assuming a re-
ported prevalence of medication adherence of 38.9%, a
95% confidence level, and a margin of error of 5%, the
minimum sample size was estimated to be 366 partici-
pants based on the prevalence formula.?

Inclusion and Exclusion Criteria

All hypertensive individuals aged >18 years who had
been diagnosed with hypertension for more than one
year and who were willing to provide informed consent
were included in the study. Individuals with cognitive
impairment, severe debilitating illness, or any condition
that prevented them from understanding or responding
to the questionnaire were excluded. Participants who
declined to provide consent were also excluded.

Data Collection Procedure

Data collection was carried out after obtaining approval
from the Institutional Ethics Committee. Eligible
participants were identified through door-to-door
visits conducted by trained investigators in the
selected rural area. The purpose and nature of the
study were explained to the participants, and written
informed consent was obtained prior to enrollment.
Medication adherence was assessed using the Morisky
Medication Adherence Scale-8 (MMAS-8), a validated
and widely used questionnaire designed to evaluate
medication-taking behavior. The questionnaire consists
of eight items addressing factors such as forgetfulness,
carelessness, and intentional discontinuation of
medication. Based on standard scoring criteria, adherence
levels were categorized as high (score = 8), medium
(score = 6-7), and low (score <6). To ensure participant
comprehension, the questionnaire was administered
in the local language by the investigators. Completed
questionnaires were reviewed daily to identify incomplete
or inconsistent responses.

Data Management and Statistical Analysis

Datawereentered and analyzed using the Statistical Pack-
age for the Social Sciences (SPSS) version 24. Descriptive
statistics, including means, standard deviations, frequen-
cies, and percentages, were used to summarize variables.
Inferential statistical analysis was performed to as-
sess associations between medication adherence and
independent variables. The Chi-square test was used
for categorical variables, and Welch’s one-way analy-
sis of variance (ANOVA) was applied for continu-
ous variables where appropriate. The p-values were
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calculated based on these statistical tests, and a p-
value of <0.05 was considered statistically significant.
To account for potential confounding factors such as
age, gender, and number of medications, stratified anal-
ysis was performed during interpretation of results.

Ethical Considerations

Ethical approval for the study was obtained from the In-
stitutional Ethics Committee of Madras Medical College
(Approval no.: 101052025). Participation was voluntary,
and written informed consent was obtained from all
participants. Confidentiality was maintained by remov-
ing identifying details during data entry and analysis.
All collected data were stored in password-protected
Google Sheets file with restricted access.

Results

Demographic Characteristics

A total of 366 hypertensive patients participated
in the study. The mean age of the participants was
44.21 + 10.52 years. Among them, 168 (45.9%) were
females and 198 (54.1%) were males. All participants
had completed at least primary education. Based on
the highest level of education attained, 65 (17.8%) had
education from primary to below 8th grade, 161 (44.0%)
had completed 8th grade, 103 (28.1%) had completed
12th grade, and 37 (10.1%) possessed a college degree.
Regarding occupation, 160 participants (43.7%) were
housewives, while 105 (28.7%) were employed in the
service sector, with the remaining participants engaged
in other forms of employment. The mean duration of
hypertension among participants was 5.93 + 3.58 years,
and the average number of antihypertensive medications
taken was 3.64 + 1.95 drugs.

Majority of the study population fell under the medium
adherence level (185 participants (50.5%)). 103 partici-
pants (28.1%) were classified as high adherence level. 78

participants (21.3%) were graded as having a low adher-
ence level (Table 2 and Figure 1).

Factors Associated with Medication Adherence

Table 3 presents the distribution of medication adherence
levels across different demographic and clinical variables.
A higher proportion of younger participants (<45
years) demonstrated high adherence compared to older
individuals. Female participants showed better adherence
across all categories compared to males. Participants
with fewer antihypertensive medications (<3 drugs)
had a higher proportion of high adherence and lower
proportion of low adherence. Although variations were

observed across education level, occupation, and duration
of hypertension, these differences were not statistically
significant.

Discussion

Hypertension remains a major public health challenge in
India, particularly in rural populations where healthcare
access, awareness, and long-term disease monitoring may
be limited. Effective control of hypertension relies heavily
on sustained adherence to antihypertensive medication.
However, multiple patient-related, socioeconomic, and
treatment-related factors can influence medication-taking
behavior. Identifying the level of adherence and the
determinants of non-adherence in rural communities is
therefore essential to guide targeted interventions and
improve long-term cardiovascular outcomes. The present
study aimed to assess antihypertensive medication
adherence among hypertensive individuals in a rural
population using the Morisky Medication Adherence
Scale-8 and to evaluate the factors associated with
adherence.

In the present study, the majority of participants
demonstrated medium medication adherence (50.5%),
while 28.1% showed high adherence and 21.3% exhibited
low adherence. These findings indicate that although a
considerable proportion of patients adhere to therapy,
optimal adherence remains suboptimal in this rural
population. Statistically significant associations were
observed between medication adherence and gender
as well as the number of antihypertensive medications.
Female participants demonstrated significantly higher
adherence compared to males. In addition, patients
receiving fewer antihypertensive medications showed
better adherence, suggesting that regimen complexity
may negatively influence long-term compliance. Age
showed a borderline association with adherence, with
relatively lower adherence observed among older
participants. However, no statistically significant
associations were identified between adherence and
education level, occupation, or duration of hypertension.

The findings of the present study are broadly
consistent with previous research conducted in India.
A systematic review reported that the pooled rate of
medication adherence to antihypertensive therapy
in India was approximately 15.8%, highlighting the
widespread challenge of non-adherence in the country
and identifying factors such as older age, complex
medication regimens, lower socioeconomic status, and
limited education as contributors to poor adherence.’
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Similarly, another study reported adherence rates of
approximately 20.83% among hypertensive patients, with
carelessness identified as the most common reason for
medication non-adherence.’’ In contrast, some studies
have reported substantially higher adherence levels;
for example, one community-based study observed
adherence rates of more than 85% among hypertensive
individuals, although forgetfulness and lack of symptoms
were common reasons for missed medications.!! Another
investigation reported a prevalence of adherence of 24.1%,
with healthier lifestyle behaviors such as regular physical
activity, non-smoking, and abstinence from alcohol
associated with better adherence’ Studies evaluating
behavioral interventions have also demonstrated that
patient education and counseling can significantly
improve adherence by addressing regimen complexity,
beliefs regarding medication, recall barriers, and
accessibility issues.” Additionally, research has identified
factors such as poor knowledge of hypertension
complications, asymptomatic disease presentation, and
reliance on government pharmacy services as predictors
of poor adherence.”® Socioeconomic barriers including
financial constraints, lack of insurance coverage, and
limited awareness of hypertension have also been
reported to influence adherence patterns, particularly
among women in India * Taken together, these findings
highlight that medication adherence is influenced
by a complex interplay of clinical, behavioral, and
socioeconomic factors.

This study has several limitations. The cross-
sectional design limits the ability to establish causal
relationships between identified factors and medication
adherence. In addition, adherence was assessed using
a self-reported questionnaire, which may be subject
to recall and social desirability bias. The study was
conducted in a single rural locality, which may limit the
generalizability of the findings. Furthermore, important
determinants such as healthcare accessibility, medication
affordability, socioeconomic status, and patient beliefs
regarding treatment were not assessed and may have
influenced adherence outcomes. Cultural factors, reliance
on alternative medicine, and irregular drug supply
may also contribute to non-adherence. Future studies
should consider longitudinal and multi-center designs,
incorporate objective measures of adherence, and
evaluate targeted interventions such as patient education,
digital reminders, and simplified treatment regimens to
improve adherence in rural populations.

Conclusion

Medication adherence remains a critical component in
the effective management of hypertension, particularly in
rural populations where healthcare access and awareness
may be limited. The present study demonstrated that
while a majority of patients exhibited moderate adherence
to antihypertensive medications, a considerable
proportion still had low adherence. Female gender
and fewer prescribed medications were significantly
associated with better adherence, suggesting that
treatment complexity and patient-related factors play an
important role in influencing medication-taking behavior.
These findings underscore the need for targeted
community-based interventions aimed at improving
adherence among hypertensive patients. Strategies such
as patient education programs, simplified medication
regimens, regular follow-up through primary healthcare
services, and increased awareness regarding the
complications of uncontrolled hypertension may help
enhance adherence. Strengthening these approaches
at the primary care level can contribute to better blood
pressure control and reduce the long-term burden of
cardiovascular disease in rural populations.
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