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Abstract— The role of pharmacist intervention as a cost-effective
alternative to physician in disease management is increasingly been
recognized. Studies have demonstrated that pharmaceutical care can
improve drug therapy as well as patient satisfaction in chronic health
conditions including cardiovascular diseases. This study is aimed to
review and outline a comprehensive pharmaceutical care plan from
the randomized controlled trials previously conducted to assess the
impact of pharmacist-managed care on disease outcomes in
hypertensive patients. Compared with usual care, the pharmaceutical
intervention involved patient evaluation, patient education and
counseling, medication review and management, patient monitoring
and follow-up, and feedback to the primary physician as major
strategies.
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1. INTRODUCTION

he significance of Pharmacist-led intervention to improve

disease outcomes has increasingly been recognized [1].

Being one of the most accessible healthcare professionals
for the public, a pharmacist is in a suitable position to provide
pharmaceutical care to the patients in either of the hospital,
clinical, or community setting [2]. The long-term contact with
the patients of chronic health diseases enables a pharmacist to
help settle therapy-related issues and improve medication
adherence through follow-up with the patients. Additionally, a
pharmacist as a drug expert can determine and solve
pharmaceutical care issues commonly faced by patients with
chronic diseases [1,3]. Therefore, the pharmacist-led
intervention can improve the quality of care and optimize
patient therapy to achieve greater benefits from the treatment.
Previous studies have shown that the provision of clinical
pharmacy services in both inpatient and outpatient settings
lead to decreased drug therapy costand complications and
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improved patient compliance and outcomes in chronic
conditions like hypertension [2,4]. The goal of improved
patient outcomes in most of those studies was achieved
through comprehensive pharmaceutical care plans provided
either as a part of the collaborative patient care with other
healthcare professionals or solely by a community pharmacist.
With some heterogeneity among the strategies and the
methods of their implementation based on the healthcare
setting involved, the majority components of the
pharmaceutical care were frequently shared and associated
with positive outcomes [2,4]. Therefore, extracting a
comprehensive pharmaceutical care plan from the previous
studies would help to duplicate these services in any
healthcare setup for the benefit of the patients.

Thus, the objective of this review was to determine the
components of comprehensive pharmaceutical care plans
which have been implemented in the previous studies and
have found effective to improved hypertension control in the
patients.

2. MATERIALS AND METHODS

The review has included randomized controlled trials
designed to investigate the effect of pharmacist-led
interventions on blood pressure control of hypertensive
patients. In these studies, the interventions were provided for
at least four months by the pharmacist alone or as a part of
collaborative care with other healthcare professionals in
community pharmacies, outpatient departments of the
hospital, or ambulatory care clinics. The studies included a
control group receiving standard or usual care, compared with
the care in intervention groups. The blood pressure control and
the improved quality-of-life were the primary and the
secondary outcomes, respectively. Further, only those studies
were included in this review which demonstrated a
significantly greater reduction in the systolic and diastolic
blood pressure than the usual care group. The research articles
were retrieved from international databases including
PubMed, Scopus, and Google Scholar.
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Figure 1. The components of pharmacist-led interventional plan to improve blood pressure control in the patients suffering from

hypertension.

3. RESULTS

The components of pharmacist-led interventional plan to
improve blood pressure control in the patients suffering from
hypertension based on the previous studies are given in Figure
1. The procedures, strategies and tools adopted by pharmacist
in the interventional group are discussed as below.

3.1 Recording of the patient history/therapeutic data

Patient history refers to the clinical and therapeutic data of
the patient usually recorded on the first visit. History taking
remains an important component and pre-requisite to initiate
pharmacist-led intervention as it may help to assess individual
patient needs and to devise a customized care plan for the
patients. An appropriate collection of patient-related
information also helps to identify drug-related problems and
the ineffectiveness of therapy.

Pharmacists acquire this information through face-to-face
discussion with the patient and, where applicable, through the
hospital data. While history taking, the pharmacist usually
records a complete medication history, including both
prescription as well as over-the-count drugs, vitamins, and
herbal supplements [5,6]. Additional patient information about
sociodemographic information, patient behaviors, life style,
and blood pressure is also recorded [7]. The initially recorded

Global Journal of Medical Therapeutics | www.gjmt.net

information is maintained and periodically updated where
applicable.

3.2 Recording of the baseline parameters/initial evaluation

The patient baseline status including cardiovascular status
and quality of life at the initiation of pharmacist-led
intervention is important to know the severity of the patient
problem and the possible causes. Recording of the baseline
parameters of a patients also help pharmacists in devising the
individualized patient care plan. The baseline parameters of
hypertensive patients recorded in the previous studies included
patient perception of the quality of life, blood pressure, heart
rate, BMI and some additional parameters depending upon the
comorbidities or the study protocol e.g., blood glucose level,
cholesterol level, etc. The patient quality of life in these
previous studies was assessed using validated health status
questionnaires [5,8,9].

3.3 Prescription review

This includes reviewing the prescribed medications to
identify, prevent or resolve any drug-related problems.
Prescription review is done both on an initial basis and
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continuously. On the first visit, Park et al (1996) screened the
patient prescriptions for drug interactions and adverse drug
reactions [5]. In a study by Okamoto and Nakahiro (2001), the
pharmacist informed the patients that an effort would be made
to decrease the number of drugs they took for hypertension or
to alter their therapy by administering more appropriate or less
expensive drugs to achieve similar or improved blood pressure
control. The pharmacist also determined the most appropriate
antihypertensive regimen for the patient [10]. In a study by
Sookaneknun et al., drug-related problems (DRPs) were
identified, resolved, and prevented [11]. Drug-related
problems generally include medication errors (involving an
error in the process of prescribing, dispensing, or
administering a drug, with or without any adverse
consequences) and adverse drug reactions. Planas et al.,
performed a comprehensive assessment of current prescription
and nonprescription medications to identify drug therapy
problems at the start of the randomized controlled trial [9].
Krass et al. also reviewed the patient prescriptions to detect
DRPs and referred to the patients’ GPs when appropriate e.g.,
for dosage or medication regimen adjustment when blood
pressure control was suboptimal, and for checks of the
complications [12]. While identifying the DRPs, the
Pharmacists usually follow the standard guidelines to classify
them [7].

3.4 Devising individualized patient care plan

The individualized patient care plan is based on the
realization that every patient is unique. The patient history and
therapeutic data collected by the pharmacist help in
identifying the individual needs of the patients. The
individualized care plan includes both patient-specific lifestyle
modification strategies as well as medication. Patients with
comorbidities may require additional instructions. For
example, obese patients may require more stringent diet and
exercise plans than non-obese. The patients also need
individualized counseling for better patient compliance. In a
study by Garco and Cabrita, the pharmacist interviewed
patients, obtained laboratory and body measurements, and
designed an individualized non-pharmacologic care plan based
on the results [7]. This individualized care plan included a diet
for obese hypertensive patients. In 2005, Zillich after
calculating the weekly BP average, developed written
treatment recommendations to the patient’s physician which
were according to the current national guidelines but specific
for individual patients. These recommendations also included
intensification of the medication regimen if weekly BP
averages exceeded the recommended limits [13].

3.5 Patient education

Patient education remains the mainstay of pharmacist-led
interventions. The patients are educated about various aspects
of therapy through education leaflets, verbal communication
or are referred to the relevant web resources. In a previous
study, the educational leaflets were provided to the patients
which were containing general advice to hypertensive patients
and information about a list of food with high salt content and
diets for obese hypertensive patients [7]. In a study by Green
et al., the patients were also given access to certain web
resources to get knowledge [14]. Zillich et al. provided
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standard handouts to the patients such as “Facts about
Lowering Blood Pressure”, a Booklet from the National
Institute of Health [13]. Mehos et al., verbally counseled the
patients on the importance of exercise and salt and alcohol
reduction in face-to-face sessions. Mehos et al., also provided
written pamphlets from the American Heart Association that
explained hypertension and cardiovascular risks to the study
group.

Patients were generally educated on the following aspects
of antihypertension therapy [15].

The correct method of the blood pressure recording:
Adopting the correct technique of blood pressure recording is
very important in disease monitoring because several routine
factors may cause the blood pressure to significantly fluctuate
in minutes. In almost all the previous studies, the patients were
trained about the technique of self-recording of the blood
pressure at home. Patients were also instructed about the
posture while recording the blood pressure. Green et al. (2008)
instructed the patients to take blood pressure (BP)
measurements at least twice a week with two measurements at
a time [14]. Patients were assisted in establishing an account at
the Heart360 website of American Heart Association and were
shown how to automatically upload BPs stored on their home
BP device into their Heart360 account to be used by the
pharmacist for monitoring of the patients [8]. For blood
pressure recording, the patients were provided a properly fitted
home BP cuff by the research pharmacist and were trained on
how to use it.

Disease and its complications: Patient education about the
disease and the risks involved is an effective way to improve
patient adherence to the medication and lifestyle
modifications. In previous reports, the research pharmacists
educated the patients about the disease process and
complications [8,13]. In a study by Sookaneknun et al., the
pharmacist discussed factors associated with uncontrolled BP
and the importance of disease state control, whereas, in
another study the patients were provided with the standard
written information  explaining  hypertension  and
cardiovascular risks [11,15].

Patient medication: Development of the know-how of
their medication helps patients to optimally utilize the drug
therapy. Park et al. counseled the patients on the name of all
antihypertensive medication(s) (generic and/or brand name);
indications of medications(s); specific instructions on
medication administration, potential side effects, and potential
drug interactions [5]. In a study by Sookaneknun et al., the
research pharmacist assessed the patient’s understanding of his
or her medications, counseled on the use of their medications,
assessed adherence and lifestyle habits, and reviewed for
adverse events due to drug-related problems. This assessment
was made from the written patient history and the interview
[11]. Lee et al. while providing individualized medication
education, taught each participant their drug names,
indications, strengths, adverse effects, and the usual
instructions of medication use [16]. In another study, the
patients were also educated about the storage of the
medication [17]. To reinforce the patient’s drug knowledge, a
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color-coding system was adopted in a study [6]. Color stickers
were placed on their pillboxes or drug bags to recall from their
memories the class of medication and to identify what drugs
they were taking.

Lifestyle modification: Lifestyle modification is the most
important non-pharmacological measure for the management
of chronic diseases including hypertension and diabetes. The
widely applied measures in lifestyle modification include
environmental and dietary determinants of blood pressure. In
several studies, patients were counseled on foods to avoid
while on a low-fat, low-cholesterol diet; importance of
compliance with diet and drug therapy; and smoking and
alcohol cessation. In addition to verbal counseling, patients in
the study group received written information on hypertension,
sodium reduction, smoking cessation, exercise, weight loss
and, a low-fat, low-cholesterol diet [5]. Magid et al. provided
the patients with written educational materials on managing
high blood pressure, diet, and physical activity [8]. Okamoto
and Sookaneknun et al. also educated the patients on non-
pharmacologic ways to control blood pressure. This covered
exercise, fatty diet, salty diet, smoking, alcohol, and weight
reduction [10,11].

Garco and Cabrita applied non-pharmacologic measures to
all intervention patients and covered the principal
environmental and dietary determinants of blood pressure (i.e.,
salt and potassium, physical inactivity, obesity, and alcohol).
Educational leaflets were handed out during the first
interview. Oral and written instructions were also given during
the first interview and reinforced in the subsequent interviews.
The educational materials were of two types: leaflets
distributed by the Portuguese National Association of
Pharmacies containing general advice to hypertensive patients
and specific materials developed by the research pharmacist,
for instance, a list of foods with high salt and high cholesterol
content and diets for obese hypertensive patients [7].

In a study by Chiu et al., the pharmacist focused on the
treatment goals, the benefits of therapy and, the importance of
compliance in addition to lifestyle modification and reminding
of the adverse effects [18]. The recommended lifestyle
changes for blood pressure control were in accordance with
the JNC 7 guidelines [19]. In a study by Ali et al,
pharmacists carried the lifestyle modification counseling with
a referral of the patient to a general practitioner or other
healthcare professionals where appropriate [20].

3.6 Patient monitoring

Monitoring of the patients for their health status and for
medication adherence is an important component of
pharmaceutical care. In almost all of the studies reviewed, the
researchers provided intervention subjects with electronic
blood pressure monitor for home monitoring of BP and
recording on a predated diary [10,15]. In another study,
educational leaflets and a diary to record lifestyle were
presented during the patient’s first visit [11]. The diary
developed by the research pharmacist was carrying a blank
table to record notes each day on food eaten, medication
taken, alcohol intake, exercise undertaken, and any unusual
symptoms. Patients were asked to record on the same diary the
information about any change in therapy and missed doses.
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Park et al., in their 4-monthly study with once-a-month
intervention monitored the patients during their visit to the
chain pharmacy for heart rate and blood pressure [5].
Okamoto and Nakahiro ordered laboratory tests as needed to
monitor the health of the patients [10]. In addition to BP
monitoring, Lee et al. measured the LDL-C of the participants
and performed telemonitoring of the patients’ health [16].
They monitored the blood pressure responses through
telephonic contact with the patients by a clinical pharmacist
initially every two weeks until blood pressure control was
sustained and then once a month [21].

3.7 Proactive patient care

In some of the previous studies, a proactive approach was
adopted by the intervention pharmacist to provide more
intensive care to the patients. For example, in a study by
Rothman et al., a Microsoft Access (Redmond, Washington)
database was developed to track patient outcome and
proactively improve care including medication adjustment by
a pharmacist with the approval of the patient’s primary care
provider. The clinical pharmacist could see the intervention
patients with uncontrolled blood pressure, glucose, or
cholesterol thereby requiring more intensive care [22].
In a study by Magid et al., the summary reports of the blood
pressure recorded by the patients and uploaded to their
Heart360 accounts were viewed by the clinical pharmacy
specialists managing the patient care and the patients with
averages blood pressure above their goal were flagged. The
clinical pharmacy specialists made medication adjustments as
needed and communicated with patients via telephone or
secure e-mail. Any medication changes were also
communicated to the primary care physician of the patient [8].

3.8 Help in medication adherence and adherence
monitoring

Medication adherence is the critical component of the
management of chronic diseases, however, maintaining patient
drug compliance is challenging in such conditions. A
pharmacist can help to achieve this goal through appropriate
patient counseling as well as introducing adherence aids to the
patients. In 2008, Chiu provided education to the patients
about the benefits of therapy and the importance of
compliance. The importance of drug adherence was reinforced
[18]. Recommendations to the patients made by Gar¢o and
Cabrita, also included medication adherence reinforcement
[7]. Where patients had difficulty in taking medicine at a given
time, the pharmacist suggested strategies and provided
adherence aids to remember that medication dose (i.e. pillbox,
routine pairing). Lee et al. dispensed medication in customized
blister packs as an adherence aid to avoid missing doses. The
patients were instructed to tape medication not taken back into
the blister pack to perform pill count at the time of follow-up
[16]. In a study by Vivian, patient compliance was assessed
through a questionnaire at each monthly visit [23]. In another
study, the antihypertensive medication adherence was
determined in both study and control groups by a pharmacist
using a validated five-item adherence scale [19]. Additionally,
the intervention patients were encouraged to bring all empty
blisters and boxes of antihypertensive medication to clinic
visits for recycling and to verify compliance to therapy.
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3.9 Medication management

The pharmacist can also provide medication management
services to the patients to improve disease outcomes. In a
study by Rothman et al., the pharmacist himself initiated and
increased the use of medicines with the approval of the
patient’s primary care provider [22]. In a study by Vivian, the
pharmacist was prescribing authority who made appropriate
drug therapy changes (in both drug selection and dosage) for
blood pressure control in accordance with the standard
guideline [23].

Initiation of low dose (75mg) aspirin and statin use were
also recommendations given by the pharmacists [24].
Amariles et al. identified the negative outcomes associated
with medication and did necessary intervention to patient
(lifestyle modification) or physician (change in medication
therapy) was carried out to solve it [25]. In a study by Magid
et al., patients in the intervention group met with a clinical
pharmacy specialist who reviewed their current BP medication
regimen, provided lifestyle counseling and adjusted or
changed antihypertensive medications as needed [8].

3.10 Pharmacist feedback to the physician

In most of the previous studies, the pharmacist
recommendations on management of medication were
implemented through feedback to the patient’s primary care
physician. Depending upon the patient circumstances, the
pharmacist feedback included recommendations for drug
regimen changes, adjustment of dose or intensification of
therapy. In a study by Garco and Cabrita, the pharmacist’s
recommendation for the drug regimen changes, considering
the DRPs detected were made to physicians by letters or
through telephone [7]. Sookaneknun et al., after detecting
drug-related problems also made recommendations to
physicians for medication regimen changes through a letter
from pharmacy to the hospital or by recording a note in the
patient’s medical record [11].

In a study conducted in 2005, among various types of
recommendations from pharmacists, intensification of the
medication was suggested if blood pressure was not well-
controlled with the current regimen and mutual treatment
plans were developed between physicians and pharmacists
[13].

Where deemed appropriate, the pharmacist recommended
the physician for more intensive management of hypertension
or simplification of dosage regimens [17]. Planas et al.
documented patient visits and sent a copy of the visit note to
the patient’s primary care provider. If drug therapy problems
were identified, the pharmacist provider contacted the
patient’s primary care physician via fax or telephone to make
recommendations, such as adjusting medication doses and
adding therapeutic agents [9].

Chan et al. attached a doctor’s note from the pharmacist in
the medical record for any identified drug-related problems
[6]. In the study by Ali, pharmacists carried out a targeted
medicine use review (if required) and lifestyle modification
counseling with a referral to a general practitioner or other
healthcare professionals where appropriate [20].
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4, CONCLUSION

This review demonstrates that pharmacist can offer a range
of interventions for effective blood pressure management.
With certain heterogeneity, the active pharmacist interventions
mainly involved patient education about disease and its
treatment, identifying drug-related problems and lifestyle
advice. The multidisciplinary care plan is directed to ascertain
patient-specific needs, device individualized care plan,
provide safe and effective medication and ensure adherence to
medication and lifestyle modifications. Future work is needed
to analyze the effectiveness of these approaches to the
management of hypertension in relation to differences in age,
gender, ethnicity and other variables of potential importance
and their long-term sustainability in clinical practice.
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