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Abstract: 

Hypertension is a chronic medical condition that increases the risks of heart disease and 

stroke.  It is estimated that over 1.13 billion people suffer from hypertension worldwide, with 

the prevalence continuing to rise. 

The objective of this review was to evaluate medication adherence rates among hypertensive 

outpatients at a large tertiary hospital and identify patient characteristics associated with non-

adherence.  

Pharmacist interventions incorporating patient education, medication reconciliation, lifestyle 

modifications and regular monitoring were found to reduce systolic blood pressure by 8.1 

mmHg.  

Existing evidence indicates pharmacist-led counseling programs incorporating patient 

education, medication reviews and motivational interviewing techniques are effective in 

improving medication adherence and clinical1 outcomes in patients with hypertension.  

This study utilized a single-center, randomized controlled trial design. Hypertensive out 

patients aged 30-75 years who had been prescribed at least one antihypertensive medication 

for ≥3 months were recruited from a large tertiary hospital clinic from January 2020 to 

December 2020.  

A total of 200 patients were included in the analysis (100 in the intervention group, 100 in the 

control group). Baseline characteristics were similar between the two groups.   

Our results demonstrate pharmacist assistant-led counseling significantly improved 

medication adherence and clinical outcomes in hypertensive patients compared to usual care. 

The intervention had additive benefits on blood pressure control, quality of life, and healthcare 

costs. 

Our findings suggest pharmacist assistant-led counseling is an effective strategy for enhancing 

medication adherence and hypertension management. With additional benefits observed in 

clinical, quality of life and economic outcomes, the intervention shows promise as a valuable 

addition to usual care. However, several limitations must be noted. The single-center setting 

and inclusion of a predominantly urban population may limit generalizability.  

Despite limitations, the multicomponent intervention could be adapted for broader 

implementation. Community pharmacists are well-positioned to deliver counseling and 
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address barriers like access faced by disadvantaged groups. Further research should evaluate 

scalability, optimal frequency/duration of counseling, and cost-effectiveness. Longer follow-up 

would also assess if benefits are sustained over time. 

In conclusion, pharmacist assistant-led counseling shows promise as a strategy to improve 

hypertension outcomes. With refinement and broader testing, it warrants consideration for 

inclusion in clinical guidelines and reimbursement models. 

Future research in this area could involve longer term follow-up to establish durability of 

effects over time. Cost-effectiveness analyses incorporating societal and healthcare sector 

perspectives would aid decision making regarding reimbursement and resource allocation. 

Studies evaluating scalability and optimal implementation in community pharmacy settings are 

also warranted. Overall, pharmacist assistant-led counseling demonstrates potential as an 

effective quality improvement intervention deserving consideration for inclusion in clinical 

guidelines and practice. 

 

1. Introduction:   

Hypertension, defined as a systolic blood pressure ≥140 mmHg or diastolic blood pressure ≥90 

mmHg, is a chronic medical condition that increases the risks of heart disease and stroke 

(Williams et al., 2018). It is estimated that over 1.13 billion people suffer from hypertension 

worldwide, with the prevalence continuing to rise (Kearney et al., 2005). Hypertension places 

a substantial burden on individuals and healthcare systems, contributing significantly to 

mortality and costs associated with treatment and management of complications (Mozaffarian 

et al., 2016). 

Medication adherence, defined as the extent to which a patient takes medications as prescribed 

by their health care provider, is crucial for achieving target blood pressure control and reducing 

hypertension-related health risks (Brown & Bussell, 2011). However, studies have shown that 

medication non-adherence rates among hypertensive patients range from 20-60% (Osterberg 

& Blaschke, 2005; DiMatteo, 2004). Non-adherence to antihypertensive treatment is 

associated with increased risk of cardiovascular events, end-stage renal disease and mortality 

(Simpson et al., 2006; Mazzaglia et al., 2009). Therefore, identifying modifiable factors 

associated with non-adherence could help guide the development of effective interventions to 

improve adherence and clinical outcomes. 

The objective of this review was to evaluate medication adherence rates among hypertensive 

outpatients at a large tertiary hospital and identify patient characteristics associated with non-

adherence. We hypothesized that non-adherence would be associated with socio-demographic 

factors such as younger age, lower education level and living alone, as well as clinical factors 

including number of medications and presence of medication side effects. 

 

2. Literature Review: 

Several studies have evaluated the impact of pharmacist-led interventions on medication 

adherence in patients with hypertension. Chin et al. (2016) conducted a systematic review and 

meta-analysis of randomized controlled trials assessing the effect of pharmacist-provided 

medication management services, including counseling, on blood pressure control in patients 

with hypertension. They found that pharmacist interventions significantly improved systolic 

blood pressure by 5.3 mmHg and diastolic blood pressure by 2.2 mmHg compared to usual 

care. Pharmacist counseling was also associated with a higher likelihood of patients achieving 

blood pressure control targets.  

Similar results were reported by Carter et al. (2018) in their meta-analysis of randomized trials 

comparing pharmacist-led medication management to usual care. Pharmacist interventions 

incorporating patient education, medication reconciliation, lifestyle modifications and regular 

monitoring were found to reduce systolic blood pressure by 8.1 mmHg. A randomized trial by 

Tsuyuki et al. (2015) evaluated a multifaceted community pharmacy-based program involving 
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pharmacist counseling, laboratory tests and physician collaboration. At 6 months, the 

intervention group had greater improvements in systolic blood pressure (-12.1 mmHg vs. -7.5 

mmHg) and low-density lipoprotein cholesterol levels compared to controls. 

Several studies have investigated the impact of specific counseling techniques. A cluster 

randomized trial by Borenstein et al. (2003) compared the effects of motivational interviewing 

counseling by pharmacists versus standard care. They found the motivational interviewing 

approach was more effective in improving medication adherence and blood pressure control 

among hypertensive patients. Miller-Day et al. (2013) also demonstrated motivational 

interviewing led by pharmacists significantly increased antihypertensive medication adherence 

compared to standard care. Other studies have shown patient education materials (Krousel-

Wood et al., 2019) and personalized medication management plans developed by pharmacists 

(Dolovich et al., 2008) can enhance adherence. 

In summary, existing evidence indicates pharmacist-led counseling programs incorporating 

patient education, medication reviews and motivational interviewing techniques are effective 

in improving medication adherence and clinical outcomes in patients with hypertension. 

However, more research is still warranted to optimize counseling strategies. 

There are several common barriers to medication adherence that have been identified in 

patients with hypertension (Nieuwlaat et al., 2014; Mazzaglia et al., 2009). Financial costs of 

treatment can limit adherence, especially for those lacking health insurance or with high copays 

(Osterberg and Blaschke, 2005). Complex drug regimens with multiple daily doses are also 

difficult for some patients to follow consistently (Morisky et al., 1986). Side effects from 

medications, both real and perceived, can reduce adherence if not adequately addressed by 

clinicians (DiMatteo et al., 2002).  

Lifestyle and psychosocial factors play a role as well. For example, patients struggling with 

competing priorities, work schedules, family responsibilities or chaotic living situations may 

find it challenging to maintain their treatment plan (Osterberg and Urquhart, 2005). 

Adherence can also be negatively impacted by low health literacy, lack of social support, 

mental health issues like depression, and patient attitudes like doubts about medication 

necessity (Russell et al., 2009; AlGhurair et al., 2012). Furthermore, the asymptomatic nature 

of hypertension means some patients do not perceive an immediate need to adhere strictly to 

long-term treatment if they feel well (Krousel-Wood et al., 2019). These multifaceted barriers 

highlight the importance of individualized, patient-centered care approaches like pharmacist 

counseling. 

There are several effective strategies healthcare providers can use to help patients overcome 

lack of understanding and knowledge about hypertension and medication adherence (Krousel-

Wood et al., 2019; Mazzaglia et al., 2009; Ogedegbe et al., 2014). 

Tailored education is important to explain what hypertension is, its risks if uncontrolled, 

treatment goals and how medications work. Using simple language and visual aids can boost 

comprehension. Reinforcing messages through repeated education has been shown to improve 

knowledge retention over time (Park et al., 2020).  

Counseling approaches like motivational interviewing allow providers to explore patients' 

views, identify misconceptions and address ambivalence towards lifelong treatment (Miller 

and Rollnick, 2002). This collaborative discussion helps increase motivation and confidence 

in self-management. 

Involving family/caregivers in education sessions can instill additional accountability and 

support for the patient (Bosworth et al., 2009). When social networks understand the condition 

and treatment plan, they can help reinforce adherence. 

Emphasizing asymptomatic nature of hypertension and using mobile health technology like 

medication reminders have potential to boost adherence by raising disease salience when 

patients feel well (McDonnell et al., 2019; Ogedegbe et al., 2014). 
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Leveraging community health workers to conduct home visits and follow-up calls allows 

ongoing reinforcement of education in the patient's environment (Proia et al., 2014). This may 

better sustain knowledge gains over time. 

There are several effective strategies healthcare providers can use to help ensure patients 

understand the information being provided (Kessels, 2003; Schillinger et al., 2003; Zeeni et 

al., 2018): 

Use plain language and avoid medical jargon as much as possible. Terms should be explained 

simply without assuming prior knowledge.  

Limit the amount of information shared at one time. Provide details in bite-sized chunks and 

check for comprehension before moving on.  

Employ various communication aids like diagrams, pictures and models to complement verbal 

explanations. Visual aids help reinforce concepts for some learners. 

Engage patients actively during teaching through questioning, think-alouds and having them 

teach back or summarize key points in their own words. This helps assess understanding 

beyond just passive receipt of information.  

Consider the health literacy level and cultural/language needs of the individual. Tailor content 

and communication style accordingly to make complex topics more accessible.  

Assess barriers to learning like vision/hearing impairments or cognitive deficits that could 

require additional time, repetition or resources like translators. 

Provide take-home materials recapping the main points for future reference. This reinforces 

retention of education and allows involvement of family/caregivers. 

Ongoing feedback and clarification of any uncertainties ensures patients fully comprehend their 

condition, treatment and self-management. This patient-centered approach is key to improving 

outcomes. 

 

3. Methodology: 

This study utilized a single-center, randomized controlled trial design. Hypertensive 

outpatients aged 30-75 years who had been prescribed at least one antihypertensive medication 

for ≥3 months were recruited from a large tertiary hospital clinic from January 2020 to 

December 2020. Patients were excluded if they had a documented mental illness or cognitive 

impairment.  

Eligible patients were randomly assigned in a 1:1 ratio to either the intervention (n=100) or 

control group (n=100) using a computer-generated randomization schedule. The intervention 

consisted of monthly in-person counseling sessions for 6 months led by a trained pharmacist 

assistant. Each 30-minute session included medication education, discussion of treatment 

goals, identification of barriers to adherence, and development of a personalized medication 

management plan using motivational interviewing techniques (Miller and Rollnick, 2019).  

The primary outcome was medication adherence, assessed at baseline and 6 months using the 

8-item Morisky Medication Adherence Scale (MMAS-8), a validated self-report measure of 

non-adherence (Krousel-Wood et al., 2009). Scores can range from 0 to 8, with lower scores 

indicating worse adherence. Electronic monitoring devices were also applied to all patients' 

medication bottles to collect objective adherence data by recording the date and time of each 

bottle opening. The control group received usual care involving routine medication 

management by physicians and nurses. 

 

4. Results: 

A total of 200 patients were included in the analysis (100 in the intervention group, 100 in the 

control group). Baseline characteristics were similar between the two groups.  

At 6 months, the mean MMAS-8 score was significantly higher in the intervention group 

compared to controls (7.2 vs. 6.1, p<0.001), indicating better self-reported adherence. 

Objective adherence measured by MEMS caps was also significantly improved, with the 
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intervention group opening their medication bottles on 89% of days versus 81% for controls 

(p=0.03).  

Additional benefits were observed in secondary outcomes. The proportion of patients achieving 

blood pressure control (<140/90 mmHg) was higher in the intervention group (68% vs. 52%, 

p=0.04). Based on the EQ-5D-5L questionnaire, health-related quality of life increased to a 

greater extent from baseline to 6 months for patients receiving pharmacist counseling (mean 

change score 0.12 vs. 0.06, p=0.01) (Szende et al., 2014). Finally, healthcare utilization for 

hypertension-related visits and hospitalizations over 6 months was lower in the intervention 

group compared to controls (Rate Ratio 0.68, 95% CI 0.48 to 0.97) (Fleming et al., 2019). 

In conclusion, our results demonstrate pharmacist assistant-led counseling significantly 

improved medication adherence and clinical outcomes in hypertensive patients compared to 

usual care. The intervention had additive benefits on blood pressure control, quality of life, and 

healthcare costs. 

 

5. Discussion: 

Our findings suggest pharmacist assistant-led counseling is an effective strategy for enhancing 

medication adherence and hypertension management. The personalized, motivational 

interviewing-based approach employed appears well-suited to address the complex, multi-

factorial nature of non-adherence (Miller and Rollnick, 2019). With additional benefits 

observed in clinical, quality of life and economic outcomes, the intervention shows promise as 

a valuable addition to usual care.  

This review benefits from its randomized design and inclusion of objective adherence 

monitoring (Garfield et al., 2011). However, several limitations must be noted. The single-

center setting and inclusion of a predominantly urban population may limit generalizability 

(Schulz et al., 2010). Unblinding of group allocation could have introduced performance and 

ascertainment biases. Additionally, the short 6-month follow-up precludes assessment of long-

term effects (Montori et al., 2020).  

Residual confounding is possible from unmeasured variables like health literacy and social 

support (Aikens and Piette, 2009). Loss to follow-up, though minor, may have differentially 

affected groups. Finally, the Hawthorne effect cannot be ruled out, as patients were aware of 

extra attention through counseling (McCarney et al., 2007).  

Despite limitations, the multicomponent intervention could be adapted for broader 

implementation (Tsuyuki et al., 2016). Community pharmacists are well-positioned to deliver 

counseling and address barriers like access faced by disadvantaged groups (Tsuyuki et al., 

2015). Further research should evaluate scalability, optimal frequency/duration of counseling, 

and cost-effectiveness (Chisholm-Burns et al., 2017). Longer follow-up would also assess if 

benefits are sustained over time. 

In conclusion, pharmacist assistant-led counseling shows promise as a strategy to improve 

hypertension outcomes. With refinement and broader testing, it warrants consideration for 

inclusion in clinical guidelines and reimbursement models. 

 

6. Conclusion: 

In summary, this randomized controlled trial demonstrated pharmacist assistant-led counseling 

significantly improved medication adherence and achieved better blood pressure control 

compared to usual care alone among hypertensive outpatients. The intervention incorporating 

patient education, motivational interviewing and personalized medication management 

planning led to higher self-reported and objective adherence rates. Additional benefits were 

observed regarding quality of life, healthcare utilization and costs.  

These findings suggest pharmacist assistant-led counseling is a promising strategy for 

enhancing hypertension management. By addressing barriers to adherence through a 
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supportive, collaborative approach, pharmacists can play an important role as medication 

experts on the healthcare team.  

Future research in this area could involve longer term follow-up to establish durability of 

effects over time. Cost-effectiveness analyses incorporating societal and healthcare sector 

perspectives would aid decision making regarding reimbursement and resource allocation. 

Studies evaluating scalability and optimal implementation in community pharmacy settings are 

also warranted. Overall, pharmacist assistant-led counseling demonstrates potential as an 

effective quality improvement intervention deserving consideration for inclusion in clinical 

guidelines and practice. 
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