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Abstract :

Background: Hypertension (HTN) is a major global health concern, significantly increasing the risk of cardiovascular diseases (CVDs), stroke,
and renal complications. Despite well-established treatment guidelines, achieving optimal blood pressure (BP) control remains a challenge due
to variations in prescribing patterns, poor medication adherence, and inadequate monitoring strategies.

Objective: This study aims to evaluate antihypertensive prescribing patterns, assess patient adherence to therapy, and determine the impact
of home blood pressure monitoring (HBPM) on hypertension management in a tertiary care hospital.

Methods: A prospective, observational study was conducted over six months, enrolling 512 hypertensive patients. Data were collected
through patient interviews, medical records, and pharmacy records. Antihypertensive prescribing patterns were analyzed for adherence to
clinical guidelines, medication adherence was assessed using the Morisky Medication Adherence Scale (MMAS-8), and HBPM usage was
evaluated for its impact on BP controlThe statistical analysis was carried out utilizing SPSS software, version 26.0.

Results: The study revealed a mean prescription rate of 1.57 & 0.70 antihypertensive drugs per patient, with elderly patients (>65 years)
receiving more medications. The adherence rate was 91.4%, with 8.6% of patients classified as non-adherent due to side effects and complex
regimens. HBPM was practiced by 67.8% of patients, demonstrating improved BP control and medication adherence.

Conclusion: This study highlights the need for optimized prescribing practices, tailored adherence strategies, and enhanced HBPM adoption
to improve hypertension management outcomes. Addressing adherence barriers and integrating HBPM into routine care could significantly
enhance BP control and reduce cardiovascular risks.

Key Words: Hypertension, Antihypertensive Prescribing Patterns, Medication Adherence, Home Blood Pressure Monitoring,
Cardiovascular Risk, Blood Pressure Control, Morisky Medication Adherence Scale, Hypertension Management.

INTRODUCTION

Background and Significance of the Study

Hypertension (HTN) is a chronic medical condition characterized by persistently elevated blood pressure levels, significantly increasing the
risk of cardiovascular diseases (CVDs), stroke, renal complications, and overall morbidity and mortality worldwide. As one of the leading
modifiable risk factors for cardiovascular complications, hypertension poses a substantial burden on healthcare systems globally. According
to the World Health Organization (WHO), approximately 1.28 billion adults worldwide have hypertension, with nearly 46% remaining
undiagnosed and an alarming 42% receiving inadequate or no treatment (WHO, 2021). Despite the availability of well-established therapeutic
guidelines and a broad spectrum of antihypertensive agents, achieving optimal blood pressure (BP) control continues to be a major challenge
due to variations in prescribing patterns, poor adherence to medication, and ineffective monitoring strategies.

Antihypertensive Prescribing Patterns

Prescribing patterns for antihypertensive drugs vary widely across different healthcare settings due to a multitude of factors, including physician
preferences, patient characteristics, comorbid conditions, socioeconomic factors, and adherence to national and international treatment
guidelines. Evidence-based recommendations from global health authorities such as the American College of Cardiology (ACC), American
Heart Association (AHA), European Society of Cardiology (ESC), and the National Institute for Health and Care Excellence (NICE) advocate
the use of first-line antihypertensive agents, including angiotensin-converting enzyme inhibitors (ACEIs), angiotensin Il receptor blockers
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(ARBS), calcium channel blockers (CCBs), and thiazide diuretics (Whelton et al., 2018). However, despite these recommendations, real-world
prescribing trends indicate a strong reliance on monotherapy, even in patients requiring multiple-drug regimens for optimal BP control
(Bozorgmehri et al., 2022).
Clinical inertia, defined as the failure to initiate or intensify therapy when needed, is a significant challenge contributing to poor BP control.
Many patients who remain hypertensive despite monotherapy are not transitioned to combination therapy, delaying the achievement of target
BP levels and increasing the risk of adverse cardiovascular outcomes. Additionally, certain antihypertensive agents, such as beta-blockers and
centrally acting drugs, continue to be overprescribed in inappropriate clinical contexts, further highlighting the gaps between guideline
recommendations and clinical practice.
Patient Adherence to Antihypertensive Therapy
Medication adherence is a critical determinant of effective hypertension management. However, studies indicate that adherence to
antihypertensive therapy is alarmingly low, with nearly 50% of patients discontinuing their medications within the first year of treatment
initiation (Vrijens et al., 2017). Suboptimal adherence leads to uncontrolled BP, an increased risk of cardiovascular events, higher
hospitalization rates, and significant economic burdens on healthcare systems. Multiple factors influence medication adherence, broadly
categorized into the following domains:
e Medication-related factors: Adverse drug reactions, complex polypharmacy, and inconvenient dosing regimens often discourage
patients from maintaining regular medication use.
e Patient-related factors: Poor health literacy, forgetfulness, psychological resistance, and cultural beliefs about medications
contribute to non-adherence.
e Healthcare system-related factors: Limited access to healthcare, lack of provider-patient communication, insufficient counseling,
and unaffordable medication costs further exacerbate adherence issues.
To address these challenges, various interventions such as simplified dosing regimens, digital health reminders, patient education programs,
and pharmacist-led counseling services have been proposed. However, despite these efforts, real-world adherence remains a persistent issue,
warranting the need for further investigation and implementation of personalized adherence-improving strategies.
Impact of Home Blood Pressure Monitoring (HBPM) on Hypertension Management
Home blood pressure monitoring (HBPM) has emerged as a valuable tool in hypertension management, complementing traditional clinic-
based BP measurements. By enabling patients to track their BP levels regularly in a home setting, HBPM offers several advantages:
o Identification of white-coat and masked hypertension: HBPM reduces the risk of misclassification that often occurs due to stress-
induced clinic readings.
¢ Reduction in BP variability and improved detection of treatment efficacy: Continuous home monitoring allows for a more
accurate assessment of BP trends over time.
e Enhanced patient engagement and adherence: Patients who actively participate in their BP management are more likely to adhere
to prescribed therapies and lifestyle modifications.
Several studies have demonstrated the effectiveness of HBPM in achieving better BP control and reducing cardiovascular risk, particularly
when combined with telemonitoring and healthcare provider feedback (Stergiou et al., 2021). Despite its advantages, patient adherence to self-
monitoring is inconsistent due to factors such as lack of motivation, improper BP measurement techniques, and the limited integration of home
BP readings into clinical decision-making (Uhlig et al., 2013). The long-term sustainability and effectiveness of HBPM in routine hypertension
management require further exploration.
Literature Review and Research Gap
While extensive research has been conducted on antihypertensive prescribing patterns, patient adherence, and HBPM as individual components
of hypertension management, there remains a scarcity of comprehensive studies evaluating their combined impact.
Research Gaps
e Limited studies analyzing real-world prescribing trends: The extent of adherence to guideline-directed antihypertensive
prescribing remains poorly understood across different healthcare settings.
¢ Need for innovative adherence-improvement strategies: While multiple adherence interventions exist, their effectiveness varies,
highlighting the necessity for tailored, patient-specific approaches.
e Uncertainty regarding the long-term impact of HBPM: Although HBPM has demonstrated benefits in clinical trials, its real-world
sustainability and integration into routine clinical practice remain underexplored.
e Lack of studies evaluating an integrated approach: There is a need for comprehensive investigations assessing the interplay
between prescribing patterns, medication adherence, and HBPM in optimizing hypertension management.
Objectives and Hypothesis
Objectives
1. Toanalyze prescribing patterns of antihypertensive medications and assess adherence to clinical guidelines.
2. Toevaluate patient adherence to antihypertensive therapy and identify determinants of non-adherence.
3. To assess the impact of HBPM on BP control, medication adherence, and patient outcomes.
4. To explore the synergistic effects of prescribing patterns, adherence strategies, and HBPM in optimizing hypertension management.
Hypothesis
H1: Evidence-based antihypertensive prescribing patterns improve BP control and patient adherence.
H2: Poor adherence to antihypertensive therapy is associated with increased cardiovascular risk and higher hospitalization rates.
H3: Home blood pressure monitoring enhances patient adherence and leads to better BP control.
H4: An integrated approach combining optimal prescribing patterns, adherence strategies, and HBPM results in superior hypertension
management outcomes.
MATERIALS AND METHODS
Study Design
This prospective, observational study was conducted to evaluate antihypertensive prescribing patterns, patient adherence, and the impact of
home blood pressure monitoring (HBPM) on hypertension management. The study was carried out over six months in a tertiary care hospital.

IJNRD2504038 International Journal Of Novel Research And Development (www.ijnrd.org)



http://www.ijrti.org/

© 2025 IJNRD | Volume 10, Issue 4 April 2025 | ISSN: 2456-4184 | INRD.ORG

This design was selected to reflect real-world clinical practices and assess patient behaviours regarding medication adherence and home-based
blood pressure monitoring.
Study Population
The study included hypertensive patients attending the outpatient department of the tertiary care hospital. A well-defined selection criterion
was applied to ensure a representative sample of hypertensive patients based on established clinical guidelines and previous research.
Inclusion Criteria:
e Patients diagnosed with essential hypertension as per the guidelines of the American College of Cardiology (ACC) and the American
Heart Association (AHA) (Whelton et al., 2018).
e Adults aged 18 years and above.
e Patients prescribed at least one antihypertensive medication for a minimum duration of three months.
e Patients who provided informed consent to participate in the study.
Exclusion Criteria:
e Patients diagnosed with secondary hypertension caused by conditions such as chronic kidney disease, endocrine disorders, or
medication-induced hypertension (Williams et al., 2018).
e Pregnant or lactating women, as hormonal variations during pregnancy influence blood pressure regulation.
o Patients with end-stage renal disease or terminal illnesses requiring different hypertension management strategies.
e  Patients who willingly gave their informed consent to take part in the study.
Data Collection
Data were collected using a structured data collection form that included demographic details, medical history, antihypertensive prescriptions,
adherence assessment, and HBPM practices. The data sources comprised:
e Patient interviews: Standardized questionnaires assessed adherence, awareness, and barriers to treatment.
e Medical records: Clinical data, laboratory parameters, and prescribed medications were reviewed.
e Pharmacy records: Prescription refill patterns and medication possession ratios were examined.
Assessment of Antihypertensive Prescribing Patterns
Prescribing patterns were evaluated based on the antihypertensive drug classes, monotherapy vs. combination therapy, and adherence to
guideline-directed therapy as per ACC/AHA 2017 guidelines (Whelton et al., 2018). The analysis included:
e Frequency of different antihypertensive drug classes such as angiotensin-converting enzyme inhibitors (ACEIs), angiotensin receptor
blockers (ARBs), calcium channel blockers (CCBs), beta-blockers, and diuretics.
e Comparison of monotherapy versus combination therapy (fixed-dose or free-drug combinations), which has been shown to improve
BP control (Mills et al., 2020).
o Rationality of drug selection considering patient comorbidities, risk factors, and contraindications.
Assessment of Medication Adherence
Medication adherence was assessed using the validated Morisky Medication Adherence Scale (MMAS-8) (Morisky et al., 2008). Patients were
classified into three adherence levels:
e High adherence (score: 8): Patients consistently followed the prescribed regimen.
e Medium adherence (score: 6-7): Patients with occasional lapses but overall compliance.
e Low adherence (score: <6): Patients with frequent lapses, discontinuation, or erratic medication use.
Potential factors influencing adherence, such as medication affordability, side effects, patient education, and healthcare provider engagement,
were analyzed.
Home Blood Pressure Monitoring (HBPM)
HBPM was evaluated based on patient-reported usage of home blood pressure monitors. Patients were trained on correct BP measurement
techniques according to the American Heart Association recommendations (Stergiou et al., 2021). The study examined:
e Frequency of HBPM usage: Regular monitoring vs. infrequent/non-use.
e BP recording accuracy: Adherence to standardized measurement protocols.
e Impact on BP control: The association between HBPM and medication adherence.
Barriers to HBPM adoption, such as financial constraints, lack of knowledge, and distrust in home readings, were also assessed.
Statistical Analysis
Data analysis was conducted using SPSS version 26.0. The statistical methods applied included:
e Descriptive statistics: Mean and standard deviation (SD) for continuous variables; frequencies and percentages for categorical
variables.
e Chi-square test: Used to evaluate associations between categorical variables such as adherence levels and demographic
characteristics.
e Independent t-test: Used to compare continuous variables like BP readings across adherence groups.
e Multivariate regression analysis: Identified predictors of poor adherence and uncontrolled hypertension.
A p-value <0.05 was considered statistically significant, indicating a meaningful association between the studied variables.
Ethical Considerations
Prior approval was obtained from the Institutional Ethics Committee. Written informed consent was secured from all participants before
study enrollment. The study adhered to the ethical principles outlined in the Declaration of Helsinki (2013), ensuring:
e Confidentiality: Patient data were anonymized and securely stored.
e Voluntary participation: Patients had the right to withdraw at any stage without consequences.
e Minimal risk: Study procedures posed no harm beyond routine clinical care.
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RESULTS AND DISCUSSION
1. Demographic and Clinical Characteristics of the Study Population
The study included 512 hypertensive patients, with a higher proportion of females (58.4%) compared to males (41.6%). The mean age of males
was 60.40 + 12.64 years, while for females, it was 62.23 + 11.67 years. The majority of patients (62.1%) were in the 18—-64 age group, whereas
37.89% were aged >65 years.

Table 1: Baseline Demographic Characteristics of Study Participants

Parameter Value
Total Patients | 512
Gender Males: 213  (41.6%)

Females: 299 (58.4%)
Age (years) Males: 6040 + 12.64
Females: 62.23 + 11.67
Age Group 18-64 years: 318 (62.1%)
> 65 years: 194 (37.89%)
The higher prevalence of hypertension in females aligns with global epidemiological trends. Postmenopausal hormonal changes, arterial
stiffness, and metabolic alterations increase the risk of hypertension in women (Williams et al., 2018). Additionally, factors such as obesity,
sedentary lifestyle, and poor dietary habits contribute to the higher prevalence among females (Mills et al., 2020).
Aging is a major risk factor for hypertension, with studies indicating a 2-fold increase in prevalence every decade after 50 years (Whelton et
al., 2018). Our results align with large-scale studies demonstrating that hypertension peaks in individuals aged >60 years (James et al., 2014).
2. Antihypertensive Prescribing Patterns
A total of 809 antihypertensive drugs were prescribed across 512 prescriptions, resulting in a mean of 1.57 + 0.70 drugs per prescription.
Table 2: Antihypertensive Drug Prescribing Patterns

Parameter Values

Total Number of Prescriptions 512

Total Number of Antihypertensives Prescribed | 809

Mean Number of Drugs per Prescription Total: 157 =+ 0.70
Males: 156 =+ 0.72
Females: 1.57 + 0.69

Age Group 18-64 years: 1.52 + 0.66
> 65 years: 1.64 +0.76

The mean number of antihypertensive drugs per prescription (1.57 + 0.70) indicates a prevalence of monotherapy or dual therapy, consistent
with guidelines from the European Society of Hypertension (ESH) and the American College of Cardiology (ACC), which recommend initial
monotherapy in low-risk patients (Williams et al., 2018; Whelton et al., 2018).
Elderly patients (>65 years) had a higher prescription rate (1.64 £ 0.76), likely due to comorbid conditions such as diabetes, hyperlipidemia,
and chronic Kidney disease (Banegas et al., 2018). Gender differences in prescribing were minimal, suggesting that treatment is largely guided
by cardiovascular risk rather than gender (Stergiou et al., 2021).
3. Medication Adherence in Hypertensive Patients
Medication adherence was evaluated through the Morisky Medication Adherence Scale (MMAS-8).The results indicated a high adherence rate
(91.4%), with only 8.6% of patients classified as non-adherent.
Table 3: Patient Adherence to Antihypertensive Therapy

Adherence Level | Percentage (%)
High Adherence | 91.4%
Low Adherence | 8.6%
The high adherence rate (91.4%) suggests that patients were well-informed, engaged, and compliant with therapy. Studies confirm that
adherence rates >80% significantly improve blood pressure control and reduce cardiovascular events (Morisky et al., 2008).
However, 8.6% of patients were non-adherent, indicating barriers such as:

o  Side effects (e.g., dizziness, fatigue, hypotension)

e Complex medication regimens leading to confusion

e Lack of awareness about long-term benefits of BP control (Krousel-Wood et al., 2017).
Interventions like fixed-dose combinations, digital reminders, and pharmacist-led counseling could enhance adherence.
4. Home Blood Pressure Monitoring (HBPM) and Its Impact on Hypertension Control
Regular Home Blood Pressure Monitoring (HBPM) was observed in 67.8% of patients, while 32.2% did not engage in HBPM.

Table 4: HBPM Usage Among Hypertensive Patients

HBPM Practice Percentage (%)
Regular HBPM Users | 67.8%
Non-HBPM Users 32.2%
The high HBPM usage (67.8%) suggests increasing patient awareness and engagement in hypertension management. Research confirms that
HBPM is more effective than office-based measurements in controlling BP (Stergiou et al., 2021).
However, 32.2% of patients did not engage in HBPM, citing reasons such as:

e  Affordability issues

e Uncertainty about accuracy

e Limited patient education on HBPM benefits
Educating patients on the role of HBPM, offering affordable devices, and integrating digital BP tracking into telemedicine services could
enhance BP control.
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CONCLUSION
This study comprehensively evaluated antihypertensive prescribing patterns, patient adherence, and the impact of home blood pressure
monitoring (HBPM) on hypertension management. Our findings offer significant insights into the current trends in hypertension treatment and
patient behavior, allowing for better optimization of therapeutic strategies.
Key Findings:
. Higher prevalence of hypertension in females (58.4%), indicating potential hormonal and lifestyle influences.
2. Mean antihypertensive prescription of 1.57 + 0.70 drugs per patient, with a higher number of prescriptions among older adults (>65
years).
3. 91.4% adherence rate, suggesting effective treatment strategies, but also highlighting 8.6% non-adherence due to medication-related
issues.
4. 67.8% of patients regularly monitored BP at home, confirming the effectiveness of HBPM in BP control, but with 32.2% of patients
lacking engagement.
Clinical Implications:
e High adherence rates and HBPM usage indicate positive patient engagement. However, challenges such as complex medication
regimens and financial constraints still need to be addressed.
e Personalized therapy approaches, including fixed-dose combinations, pharmacist-led counseling, and telemedicine interventions, can
improve adherence.
e HBPM should be encouraged through educational programs and subsidized BP monitoring devices to enhance long-term BP control.
FUTURE RESEARCH DIRECTIONS
While this study provides crucial insights, further multicenter, longitudinal studies are needed to refine hypertension management.
Potential Research Areas:
1. Longitudinal Impact of Adherence on Cardiovascular Outcomes:
o Investigating how long-term adherence rates correlate with major cardiovascular events (stroke, myocardial infarction,
kidney disease, and heart failure).
o Assessing the role of digital adherence tracking (mobile apps, smart pill bottles, etc.) in BP control.
2. Comparative Efficacy of Combination Therapy vs. Monotherapy:
o Evaluating whether fixed-dose combinations (FDCs) improve adherence compared to sequential monotherapy approaches.
o Exploring the cost-effectiveness of different antihypertensive drug classes.
3. Psychosocial and Behavioral Barriers to HBPM Adoption:
o ldentifying factors contributing to low HBPM engagement (32.2%) and designing patient-centered interventions.
o Studying the effectiveness of digital BP monitoring apps in increasing patient participation.
4. Role of Pharmacists and Community-Based Interventions:
o Examining the impact of pharmacist-led interventions in improving medication adherence.
o Evaluating the integration of home-based BP monitoring with telemedicine services.
5. Genetic and Biomarker-Based Approaches to Personalized Hypertension Therapy:
o Investigating whether genetic markers can guide antihypertensive therapy selection.
o Studying the relationship between inflammatory biomarkers and treatment responses in hypertensive patients.
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