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Abstract Objective The aim of this study is to describe

recommendations made by clinical pharmacists when co-

managing hypertension with physicians. Setting Two

family medicine clinics at a major teaching hospital in

the mid-western United States. Method This report

details the specific recommendations made by pharma-

cists during a prospective randomized controlled clinical

trial. Patients with uncontrolled hypertension were

enrolled in a 9-month intensive pharmacist–physician co-

management study. Clinical pharmacists saw patients at

baseline, 2, 4, 6, and 8 month visits. Optional visits were

allowed between required visits. Main outcome measure

For this analysis, pharmacist recommendations were

grouped. Physician acceptance of the pharmacists’ rec-

ommendations was also evaluated. Results Data from

101 patients were included and analyzed in this study.

Changes in drug therapy were recommended 267 times

for these 101 patients. Most recommendations for a

change in treatment involved adding a new antihyper-

tensive medication (46.4%) or increasing a dose (33.3%).

The majority of pharmacist recommendations to modify

drug therapy were made at the baseline visit (41.6%),

with 76.8% of recommendations made by the 2 month

visit. Physicians accepted and implemented 95.9% of the

267 pharmacist recommendations to modify drug ther-

apy. Pharmacists recommended no change in the

treatment plan 361 times, most often because the patient’s

blood pressure (BP) had achieved the goal. Average BP

decreased from 153.1 ± 10.0/84.9 ± 12.0 mmHg (aver-

age ± SD) at baseline to 124.2 ± 9.7/74.7 ± 9.6 mmHg

(P \ 0.001) at the end of 9 months, with 89.1% (P \ 0.001)

of patients reaching their BP goal. Conclusion Pharmacist

recommendations for alterations in drug therapy generally

occurred early in the course of the study and were largely to

intensify therapy through higher dosages or additional medi-

cations. Pharmacist–physician co-management of BP is

effective at reducing BP and improving BP control rates.
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Impact of findings on practice

• Pharmacist recommendations are effective in improv-

ing patient outcomes in hypertension.

• Widespread physician–pharmacist co-management of

hypertension may be one way to improve BP control

rates and reduce negative cardiovascular outcomes.
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Introduction

Hypertension is an increasingly common health problem

throughout the world [1, 2]. It is estimated that hyperten-

sion currently affects more than 1 billion people worldwide

[2]. Hypertension is known to increase the risk of heart

attack, heart failure, stroke, and kidney disease [3]. In fact,

uncontrolled blood pressure (BP) accounts for 7.1 million

deaths worldwide each year [2]. Controlling BP with

antihypertensive agents can reduce strokes by 35–40%,

myocardial infarctions by 20–25%, and heart failure by

more than 50% [3].

Despite the clear benefits of adequate treatment,

hypertension remains prevalent and BP control rates

remain unacceptably low. The Canadian Heart Health

Surveys determined that hypertension was undetected in

almost half of all hypertensive Canadians and only 13% of

hypertensive people surveyed were treated and controlled

[4]. The British Heart Foundation Statistics Database

reports that over 70% of hypertensive patients in England

are not receiving treatment and of the 30% that are being

treated, only 40% are controlled [5]. In the United States, it

is estimated that 37% of hypertensive patients are at their

BP goal [6]. Control rates were reported to be less than

40% in Spain [7]. Although poor hypertension recognition

and control appears universal, better control rates are

possible. Numerous controlled clinical trials have achieved

BP control rates as high as 70–80% with close follow-up

and forced drug titration [8–12]. However, clinical trials

are highly structured (efficacy studies) and control rates of

70–80% are not reflective of real life (effectiveness).

Limited access to care and poor patient adherence are

two common reasons cited for poor BP control [3, 13].

However, Hyman and Pavlik recently found that most

cases of uncontrolled hypertension occur in patients over

65 years of age who have access to health care and who

have frequent contact with physicians [14]. Two other

studies have confirmed that BP remained poorly controlled

despite up to six physician visits per year [15, 16]. Oliveria

et al. found that patient factors (adherence, patient accep-

tance, regimen complexity) were uncommon barriers to BP

control cited by physicians or patients [16]. The primary

barrier (91% of patient visits) was related to physicians

who were satisfied with BP values that were not at rec-

ommended goals. It is becoming clear that practitioner

acceptance of uncontrolled BP is a significant factor in

poor control rates.

One approach to improving BP control is to involve

clinical pharmacists in the care of patients with hyperten-

sion [9, 12, 17–32]. Numerous studies have shown that

involving clinical pharmacists in the care of patients with a

variety of conditions is widely accepted by physicians and

improves patient outcomes [33–36]. In addition, several

studies have found that the involvement of clinical phar-

macists in treating patients with hypertension leads to

better BP results in clinics as well as community pharma-

cies [9, 12, 17–32]. However, the specific therapy changes

made during pharmacist interventions and the types of

strategies used by clinical pharmacists to improve BP

control are not well described.

Aim of the study

The aim of this study is to describe the types of recom-

mendations made by pharmacists to co-manage BP in a

group of patients with uncontrolled hypertension in two

Family Medicine Clinics.

Methods

This study was part of a larger study designed to test

whether BP could be better controlled with physician/

pharmacist collaborative teams compared to usual care

[37]. This report details the specific recommendations

made by pharmacists during a prospective randomized

controlled clinical trial. Patients in the control group did

not have interactions with clinical pharmacists, so the

present report only included patients from the two family

medicine clinics that served as intervention sites for the

larger study. For these analyses all intervention patients

were included.

Patients included in the main study were recruited from

the current patient population seen at the clinics. Patients

had to have seen their primary physician on at least two

previous visits thus having an established relationship. All

patients were seen in these two family medicine clinics.

Patient inclusion and exclusion criteria are provided in

Table 1. Potential study patients were recruited in one of

three ways. Research nurses screened medical records of

hypertensive patients and contacted those who met study

criteria. Additionally, research nurses screened daily

appointment lists for patients with hypertension. Finally,

physicians could refer patients to the study. Only patients

under the care of physicians on the family medicine faculty

were included.

Five clinical pharmacists participated in the study. All

pharmacists were appointed as faculty or residents in the

two family medicine clinics. Each pharmacist had at a

minimum of a Doctor of Pharmacy degree and one year of

a primary care residency in Family Medicine. The study

protocol specified that the clinical pharmacist conduct a

baseline visit with each patient to include hypertension

staging, risk stratification, determination of a goal BP, and

treatment recommendations to the patient’s physician. All
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study visits with the research nurse and the pharmacist

were conducted in one of the two family medicine physi-

cian offices. At all study visits, patients met with the

research nurse prior to seeing the pharmacist. The research

nurses measured each patient’s BP at least three times

using a mercury sphygmomanometer using standardized

techniques from BP clinical trials [38, 39]. Research nurses

were certified every 3 months on their ability to accurately

position the patient and measure the BP. The second and

third BP values were averaged as per previous clinical

trials [38] and used as the BP for the visit. The goal BP was

\130/80 mmHg for patients with diabetes mellitus and

\140/90 for all other patients, consistent with current US

guidelines [3]. After the 1 h baseline visit with the research

nurse and pharmacist, follow-up visits lasting approxi-

mately 30 min were conducted with each intervention

patient at 2, 4, 6, and 8 months. These time points were

chosen as BP collection times to remain consistent with

other short-term randomized clinical trials testing the

efficacy of hypertension therapies. The patient was already

coming to clinic to see the research nurse for BP mea-

surement, so it was logical that the pharmacist see the

patient at those time points. Clinical pharmacists could also

schedule additional optional visits between scheduled visits

at their discretion. At each visit, the clinical pharmacist

conducted a thorough interview of the patient, identified

problems leading to poor BP control, provided patient

education, developed a new treatment plan, and presented

recommendations to the physician regarding changes in

drug therapy and appropriate medication monitoring.

Recommendations were most commonly made face-to-face

with the physician in the family medicine clinic immedi-

ately after the study visit, although they could also be made

via telephone or written communication. All study visits

and recommendations were documented in patient medical

records. Patients saw their physician at baseline and

9 month visits and as needed during the study period.

Physicians could make changes in drug therapy indepen-

dent of the pharmacist, although this was virtually never

done because BP care was usually delegated to the phar-

macist and decisions about therapy changes were decided

upon collaboratively.

To describe clinical pharmacist recommendations, we

divided the recommendations into those that involved drug

therapy recommendations, non-drug recommendations or

no specific recommendation at a given patient encounter.

We looked at specific drug therapy recommendations made

at each visit and then grouped each recommendation into

one of eight categories: added thiazide diuretic, added

other drug, drug dose increased or decreased, changed dose

frequency, switch within same class, drug discontinued,

and regimen not changed.

The frequency of occurrence of each recommendation

type was calculated at each time period, and these values

were summed to yield an overall frequency of occurrence.

The rate at which physicians accepted pharmacist recom-

mendations to change drug therapy was also calculated.

Paired t-tests were used for BP comparisons at baseline and

the end of 9 months, using intention-to-treat analyses. For

all descriptive statistics, means, standard deviations, and

ranges were calculated.

Recommendations that did not include drug therapy

were usually made to the patient. We tabulated these non-

drug recommendations separately since they did not

involve a recommendation to the physician. The study was

approved by the Institutional Review Board of the Uni-

versity of Iowa.

Results

Patient recruitment began in January 2004 and the last

patient completed the study in October 2006. A total of 101

patients with uncontrolled BP participated in this evalua-

tion and all patients signed informed consent. Nine patients

withdrew from the study. Of these, one attended the

baseline visit only, four attended two visits, two attended

three visits, and two attended four visits. Patient demo-

graphic information is provided in Table 2. Patients

averaged 6.8 ± 1.6 total visits (including the final study

visit at which they did not see the pharmacist and only had

BP measurement by the research nurse).

Table 1 Eligibility criteria

Inclusion criteria

1. Males or females, 21–85 years of age

2. Receiving 0–3 antihypertensive medications

with no change in the regimen or dose within the past 4 weeks

3. Non-diabetic patients with clinic BP values of

between 145 and 179 mmHg systolic or 95–109 diastolic or

Diabetic patient with clinic BP values [125/85 mmHg

Exclusion criteria

1. Previously seen by the 24-h BP monitoring consult service

2. Stage 3 hypertension (‡180/110) or any evidence of

hypertensive urgency or emergency

3. Recent MI or stroke (within past 6 months prior

to enrollment)

4. New York Heart Association Class III or IV CHF

5. Unstable angina

6. Serious renal or hepatic disease

7. Pregnancy

8. Poor prognosis with a life expectancy estimated at less than

3 years

9. Dementia or cognitive impairment
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Clinical pharmacists made a total of 628 recommenda-

tions. Pharmacists made 267 recommendations to change

drug therapy (Table 3). The majority of these recommen-

dations for a change in treatment involved adding a new

antihypertensive drug (46.4%) or increasing a dose

(33.3%). The largest numbers of pharmacist recommen-

dations (41.6%) were made at the baseline visit, and 76.8%

of all recommendations were made by the 2-month visit.

The average number (±SD) of recommendations for a

change in drug therapy was 2.64 ± 1.45 per patient with a

range of 1–6. A summary of antihypertensive medications

at baseline and end of study, in addition to the percent of

patients requiring 1, 2, 3, etc. drug therapy recommenda-

tions are given in Table 4.

Pharmacists made 45 recommendations to add a thiazide

diuretic. These recommendations occurred early in the

study, with 40 (88.9%) of the 45 recommendations

occurring at the baseline visit. In fact, no recommendations

to add a thiazide diuretic were made after the 2-month visit.

Recommendations to add other antihypertensive medica-

tions or to increase a drug dose also occurred most

frequently at the baseline visit and then declined through-

out the study. Of the 267 pharmacist recommendations to

modify drug therapy, 256 were implemented, yielding a

95.9% physician acceptance rate.

Of the 628 total drug therapy recommendations made by

pharmacists, 361 recommendations were to make no

changes in the treatment plan. These cases in which no

recommendation was made typically occurred later in the

course of the study and were because the patient had

already achieved BP control with previous recommenda-

tions by the pharmacist. Recommendations made earlier in

the study for no change in drug therapy were usually due to

poor medication adherence or that a previous medication

change may not yet have achieved a full therapeutic effect.

The average number (±SD) of recommendations for no

change in drug therapy is 3.57 ± 1.40 per patient with a

range of 0–7. Physicians agreed with 359/361 (99.4%) of

Table 2 Characteristics of study population (n = 101)

n (%)

Gender

Male 42 (41.6)

Female 59 (58.4)

Race

Caucasian 89 (88.1)

Non-Caucasian 12 (11.9)

Mean age (SD) 59.6 (±13.7)

Mean body mass index (SD)

Baseline 32.3 (±7.7)

End-of-study 31.8 (±6.9)

Co-morbid conditions

Diabetes 25 (24.8)

Stroke or TIA 9 (8.9)

Myocardial infarction 4 (4.0)

Peripheral arterial disease 3 (3.0)

Angina 2 (2.0)

Heart failure 2 (2.0)

Coronary artery bypass 1 (1.0)

Nephropathy 1 (1.0)

Table 3 Pharmacist recommendations to modify therapy

Recommendation n Frequency by visit

0 Mo Opta 2 Mo 4 Mo 6 Mo 8 Mo 9 Mo

Added thiazide 45 40 2 3 0 0 0 NAb

Added other drug 79 30 13 18 9 6 3 NA

Increased dose 89 28 21 14 9 9 8 NA

Changed dose frequency 7 2 0 1 3 1 0 NA

Switch within class 15 6 3 1 3 2 0 NA

Decreased dose 14 3 3 3 2 3 0 NA

Drug discontinued 18 2 4 8 3 1 0 NA

Total 267 111 46 48 29 22 11 NA

No drug therapy change recommendedc 361 2 70 63 73 75 78 NA

BP control rated 101 0 – 52% 67% 73% 84% 89%

a Opt. = Optional visit. Most optional visits occurred within the first 2 months of the study
b NA = not applicable (The 9 month visit was only a BP data collection period and no study recommendations were made by the pharmacists at

this visit.)
c In nearly all cases, except poor adherence, ‘‘no drug therapy change’’ was recommended because BP had reached goal or previous therapy

changes had not yet achieved a full therapeutic effect
d BP control defined as \140/90 mmHg for patients with uncomplicated hypertension and \130/80 mmHg for those with diabetes
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pharmacist recommendations when they suggested that no

changes be made.

Clinical pharmacists made numerous recommendations

for non-pharmacologic therapies generally directly to the

patient. A total of 441 documented recommendations were

to modify lifestyle, roughly 4.4 recommendations per

patient. An additional 17 recommendations encouraged

medication adherence. The lifestyle modification recom-

mendations included increasing activity (44.9%), reducing

weight (27.0%), initiating the DASH diet (14.3%), dis-

cussing diet without specific mention of DASH (7.9%),

restricting sodium (5.4%), and decreasing alcohol con-

sumption (0.5%). We did not determine how many of these

recommendations were successfully implemented by the

patients.

Average BP (average ± SD) at baseline as measured by

the research nurse was 153.1 ± 10.0/84.9 ± 12.0 mmHg

and was significantly reduced to 124.2 ± 9.7/

74.7 ± 9.6 mmHg (P \ 0.001) after 9 months of the clin-

ical pharmacy intervention. By definition, none of the

patients had controlled BP at baseline. At the end of

9 months, 89.1% (P \ 0.001) of patients had achieved

their BP goal (Table 3).

Discussion

The vast majority of the pharmacists’ recommendations

occurred within the first 2 months of the study. This finding

suggests that the pharmacists were making recommenda-

tions early in order to quickly achieve BP control. Early

control of BP is important because studies have found that

controlling BP within the first 6 months can significantly

reduce cardiovascular events [40]. The frequent recom-

mendations by the pharmacist led to a marked

improvement in BP control (89%) and mean BP. We have

previously reported that 53% of the control group from this

study achieved BP control [37].

Our results differ substantially from those reported by

Chrischilles et al. in their evaluation of the Iowa Medicaid

Pharmaceutical Case Management (PCM) program.

Although Chrischilles et al. also found that the most

common type of recommendations were starting a medi-

cation (24.5%) and changing dose (16.2%), these types of

recommendations constituted a substantially lower per-

centage of total recommendations than was found in the

current study [35]. This difference in outcomes might have

resulted because the PCM program was conducted by

Table 4 Antihypertensive

medication summary and

number of recommendations per

patient

Percent of patients

Baseline (n = 101) (%) End of study (n = 92) (%)

Number of medications

0 16.83 0

1 33.66 15.22

2 25.74 36.96

3 23.76 32.61

4 0 14.13

5 0 1.09

Medication class

Diuretics 48.52 86.96

Beta-adrenergic blockers 36.63 39.13

ACE inhibitors 41.58 64.13

Angiotensin receptor blockers 9.90 13.04

Calcium channel blockers 17.82 33.70

Alpha-adrenergic blockers 0.99 2.17

Central alpha-adrenergic blockers 0.99 1.09

Vasodilators 0 1.09

Aldosterone blockers 0 4.35

Number of recommendations to modify drug therapy Percent of patients (n = 101) (%)

1 28.71

2 20.79

3 24.75

4 12.87

5 8.91

6 3.96
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community pharmacists making recommendations con-

cerning numerous disease states via facsimile to private

physicians. Chrischilles et al. also found that physicians

accepted only 49% of community pharmacists’ recom-

mendations, similar to the acceptance rate found by Park

et al. (53%), which was a hypertension intervention in

community pharmacy [28]. These acceptance rates are

markedly lower than the 95.9% found in the current study.

The lower physician acceptance rates found in these two

previous studies might be due to differences in the study

settings. Chrischilles et al. studied community pharmacies,

while Park et al. studied recommendations made by phar-

macists working in chain community pharmacies. In

contrast, our study involved clinical pharmacists who

practice in the same office as the physician.

The most common recommendations for a change in

drug therapy made by pharmacists in these studies involved

adding medications or increasing doses because hyperten-

sion or other conditions were not being controlled

adequately. In the Zillich et al. HOME study, which only

looked at pharmacist recommendations for a change in

drug therapy for patients with hypertension, nearly 60% of

the pharmacist recommendations involved adding an anti-

hypertensive medication or increasing the dose of an

existing medication [31].

The 95.9% acceptance rate for clinical pharmacists’

recommendations found in the current study is almost

identical to the acceptance rates found by Brown et al.

(96%) and by Haxby et al. (98%) [34, 36]. These two

studies involved recommendations for numerous disease

states. All of these studies were conducted in family

medicine offices where the clinical pharmacist worked

directly with the physician as a colleague. The discrepan-

cies in acceptance rates between settings might lead one to

hypothesize that acceptance rates could be dependent on

the relationship between the physician and pharmacist. In

areas where they work together, acceptance rates are high.

However, acceptance rates are lower for recommendations

made by pharmacists in community pharmacies, perhaps

because communication is more difficult and the physi-

cians and pharmacists do not know each other as well.

The 89.1% BP control rate found in this study is

appreciably greater than those reported in other studies

using pharmacists in a similar capacity. Carter et al.

achieved a control rate of 68% using community pharma-

cists that practiced in the same building as the prescribing

physician [32]. Park et al. achieved a control rate of 52.2%

when using community pharmacists in the chain commu-

nity pharmacy setting [28]. It is possible that BP control

rates, like physician acceptance rates, are linked to the

relationship between the pharmacist and the physician.

That is, BP control rates are highest when physicians and

pharmacists work together in the same office. In contrast,

control rates are lowest when recommendations are made

by pharmacists working in the chain setting where they

have no working relationship with the physician.

This report has some limitations. First, the study was

designed as an efficacy study to maintain high internal

validity and simulate clinical trials in hypertension. The

results only apply to the use of this physician–pharmacist

collaborative model where pharmacists practice directly in

the physician’s office. The investigators are performing an

ongoing effectiveness study of physician–pharmacist col-

laborative management of hypertension in community-

based family medicine clinics. Second, the intervention

was short, lasting only 9 months. Future research should be

of a longer duration to determine if the effect of physician–

pharmacist co-management of hypertension is sustainable.

Finally, the sample population is small and largely Cau-

casian, which may lead to difficulty in generalizability of

the results. However, the study did include patients of all

socioeconomic strata. Future research should be done with

larger patient populations with a greater diversity of geo-

graphic locations and including a greater number of

patients from racial and ethnic minority groups.

Conclusion

Pharmacist–physician co-management of BP is effective at

reducing BP and improving BP control rates. The frequent

recommendation to start thiazide diuretics in this study is

interesting as it is consistent with US guidelines for BP ther-

apy. Additionally, most recommendations to modify drug

therapy were made early in each patient’s enrollment period,

suggesting that pharmacists understood the importance of

aggressive management of hypertension to quickly achieve

BP control. Physician acceptance of pharmacist recommen-

dations and BP control rates were high, probably because both

providers worked in the same setting. This study suggests one

effective method of improving BP control is for pharmacists to

recognize inadequate drug therapy, decide upon an appro-

priate course of action, and make a specific recommendation

to the patient’s physician to change therapy. Active and direct

interventions by pharmacists, therefore, hold potential for

widespread improvements in BP control.
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