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OBJECTIVE: This report summarizes a

terns of antihypertensive agents after
the implementation of national treat-

program to assess and modify antihypertensive prescribing in the primary

with patient care coordinated by internal medicine providers in an ambula-

of antihypertensive medications.' Since this seminal
report, the introduction of angiotensin-converting enzyme
inhibitors (ACEls), alpha-adrenergic inhibitors, calcium channel blockers (CCBs), and angiotensin II type 1 receptor antagonists has dramatical1y expanded the pharmacotherapeutic

lines for hypertension, prescribing of
thiazide diuretic increased 11.5% and
of angiotensin-converting enzyme

care medical center in Charleston,

inhibitors (ACEls)increased 4%, while

options for blood pressure management.
The fourth report of the joint National Committee ONC-IV)
published in 1988 stated that four drug classes were equally

calcium-channel antagonist prescrib,

ing decreased by 8.8%. One year after
implementation, prescribing of thia-

.

acceptable as first-line therapy: thiazide diuretics, beta-adrenergic inhibitors, ACEls, and CCBs.' Between the publication of
this guideline and the fifth report in 1993, several outcomes-

zide diuretic continued to increase, up

tory setting.

23% from baseline, while calciumchannel antagonist use decreased by

INTERVENTION: The implementation of
treatment guidelines for

15%. ACEls again increased 4%.

hypertension. The treatment guidelines

CONCLUSION: A structured program of
provider education and feedback can

based studies reported

reduction in cardiovascular morbidity
mortality with thiazide diuretic and beta-adrenergic
inhibitor therapy.4-7 Therefore, the fifth report ONC- V) recommended that thiazide diuretics and beta-adrenergic inhibitors
be used first-line unless they are contraindicated or an indication for a different drug class exists.'
Many clinicians thought of jNC-V as a step in the wrong

national

were presented and discussed with
the primary care providers. Feedback
information was presented monthly to
providers about how their prescribing
of antihypertensive medication related
to the national treatment guidelines.

significantly improve adherence to an
implemented hypertension treatment
guideline.
KEYWORDS: treatment guidelines, pre-

direction.8.9 Whereas jNC-IV had recommended that the newer
drug classes (ACE Is and CCBs) be given equal consideration as
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first-line therapies,

jNC-V suggested otherwise. The cOlllmittee
felt that the outcome data available with thiazide diuretics and
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a

and

scribing, hypertension
MAIN OUTCOME: The program monitored for changes in prescribing pat-

joint. National Committee on Detection,
Evaluation, and Treatment of High Blood Pressure was
formed to provide concise guidelines for cl i nicians

classes

RESULTS: Six months after the implementation of national treatment guide-

SETIlNG: The Ralph H. Johnson VAMC
is a primary, secondary, and tertiary

he

who care for patients with hypertension.' The first set of guidelines was published in 1977, when there were relatively few

ment guidelines.

care clinics of a Department of Veterans
Affairs Medical Center.

South Carolina. The primary care clin,ics.tha! opened in August of 1995 consist of two multidisciplinary teams,

T

R Neal and Jeffrey I Sherer

beta-adrenergic inhibitors outweighed any theoretical benefits
of the newer drug classes, namely the absence of adverse metabolic effects. Although controversial, these recommendations
were much like other guidelines, including those of the World
Health Organization/International Society of Hypertension, the
Canadian Hypertension Society, and the British Hypertension
Society.lO.t2

Furthermore, a recent clinical trial has shown that
newer antihypertensive agents such as ACEIs and CCBs provided no better outcomes than the older classes of thiazide
diuretics and beta-adrenergic inhibitors. 13
Manolio and colleagues examined prescription and diseasestate data compiled by IMS America, Inc.l4 Physicians complet-

Daniel.Ncal@med, va.gol'.

ed data-col1ection forms when treating patients for hypertension
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and listed drugs that they would be likely to dispense, prescribe,
or recommend. The authors used these drug mentions as a sur-

reserved.
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rogate for prescribing. From 1982 to 1993 CCBs increased as
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Prescribing in

percentage of total drug mentions from 0.3% to 27% and ACEls
increased from 0.8% to 24%. Thiazide diuretic mentions fell

debated. The MAP guidelines were then unanimously accepted.
After providers agreed on the guidelines, the clinical phar-

from 56% in 1982 to 27% in 1993, despite the fact that numerous studies during this period documented a decrease in mor-

macists and pharmacy residents assigned to the primary care

bidity and mortality with thiazide diuretic therapy Despite the
near unanimity that thiazide diuretics be used first-line for most
patients, compliance with this recommendation has been poor.
Since the guidelines that were in place for most

of this peri-

od recommended that four drug classes be given equal consideration as first-line therapy, this study did not evaluate the
impact of the JNC- V recommendations on prescribing patterns.
However, Siegel and Lopez in tabulating data from retail pharmacies showed similar results to those of Manolio and col-

leaguesl5 They found that in 1992 CCBs accounted for 33% of
all antihypertensive drugs prescribed versus 38% in 1995. ACE 1

25% in 1992 to 33% in 1995. Use of thiazide diuretics, though specifically recommended as first-line
use also rose, from

therapy for most hypertensive patients, fell from 16% pre-JNCV to only 8% post-JNC-V An accompanying editorial asks if the

message of these evidence-based guidelines is getting through
to prescribers; it would appear that the answer is a firm no.16
This report summarizes our experience in assessing and
modifying antihypertensive prescribing in the primary care clinics of

_

a

Department of Veterans Affairs Medical Center (VAMC).

Methods

teams began additional education. A one-hour presentation
reviewed the evidence that thiazide diuretics reduce morbidity
and mortality and the rationale behind their being preferred
first-line antihypertensive agents. Clinical pharmacists were also
available to provide information and therapeutic recommendations during patient visits.
The final intervention was monthly feedback reports to pre-

scribers with data on each individual's prescribing and cost
information for available antihypertensive agents.

Data collection. Data were collected via

a computerized
for active prescriptions sorted by drug class and
provider. Classes were thiazide diuretics, CCBs, ACEls, betaadrenergic inhibitors, and alpha-adrenergic inhibitors. Reports
were generated at baseline and after six and twelve months.
Data are expressed as the percentage by drug class of total anti-

search

hypertensive drugs prescribed by each provider. A total of
5,953 prescriptions written between November 1995 and
October 1996 were reviewed for baseline data; 4,918 prescriptions between November 1996 and April 1997 were reviewed
for six-month data; and 6,259 prescriptions from December
1996 through November 1997 were reviewed for one-year data.
_

Setting. The Ralph H. Johnson VAMC is a primary, secondary,
and tertiary care medical center in Charleston, South Carolina.
In August 1995 the center adopted a primary care patient-care

Results

Our baseline data were similar to the results of published surveys.H.15 The most-prescribed antihypertensive medications'
were the CCBs (34%) and ACEls (23%), with only 13% of pre-

model. The result was a shift in emphasis from inpatient specialty care to an appointment-based system of ambulatory care.
The Primary Care Program then consisted of two independent

scriptions being for thiazide diuretics and only 16% being betaadrenergic inhibitors (Figure 1).

teams, each enrolling about 5,000 patients. Each team consisted of five internal medicine physicians, two nurse practitioners,

and provider education, thiazide diuretic usage had increased
by 11.5%, though there was no change in prescribing of betaadrenergic inhibitors. CCB usage had decreased by 8.8%. ACE!

and one physician's assistant, supported

by four registered nurspractical
es, five licensed
nurses, one clinical pharmacist, one
dietitian, and two social workers.
Interventions. The Medical Advisory Panel for the
Pharmacy Benefits Management Strategic Health Group (MAP)
published the first revision of the Veterans Affairs (VA)
Guidelines for the Pharmacologic Management of Hypertension
in December 1996.17 These were based on nationally recognized
guidelines, current literature, and expert opinion from across
the VA system. The MAP guidelines were very similar to the
recommendations in JNC-V
The first step in gaining prescriber acceptance was to present the MAP guidelines to all primary care providers, to generate discussion and promote awareness of the data and recom-

mendations. The group was advised that the guidelines could
be modified. At two meetings prescribers had their concerns
addressed and controversial aspects of the document were
308
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Six months later, after presentation of the MAP guidelines

use increased

by 4%, possibly because of an increased aware-

ness of its benefit in hypertension patients who also have diabetes mellitus (Figure 2).

The one-year data (Figure 3) showed a further increase in
the prescribing of thiazide diuretics, 23% from baseline, and a
decrease in the use of CCBs of 15%. Prescriptions continued at
similar rates as at six months: thiazide diuretics, 16%; betaadrenergic inhibitors, 16%; ACEls, 24%; and CCBs, 29%.

Our final review evaluated 6,252 prescriptions. Effects on
drug costs were determined by comparing the final prescribing
pattern of the primary care providers against the baseline pattern. A mean cost per month was calculated for each antihypertension drug class, then multiplied by the number of prescriptions for that class.

If the baseline prescribing patterns for antihypertensive
agents had continued, the correlating drug cost would have

No.4

Effect of Provider Education and Feedback on Antihpertensive
Prescribing in a DeJ]artment of Veterans Affairs Primary Care Clinic
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Antihypertensive Agent
Use in Primary Care at Baseline

Discussion and limitations

This study has several limitations. First, we did not collect data
on hypertensive complications. No evidence suggests that other

Thiazide
13%

drug classes reduce hypertension-related morbidity and mortality more than thiazide diuretics. Therefore, if the blood pressure
reduction achieved with

a

thiazide diuretic is equal to that of

other classes, at this time it is reasonable to assume that the rate
of complications will be decreased equally. Although we did not
collect data on changes in blood pressure, three randomized,
controlled studies have shown that all major drug classes, with
the possible exception of alpha-adrenergic inhibitors, reduce

Alpha
Blockers

14%

blood pressure similarly.18.2'J
A further limitation is that we did not collect data on drug
indications. Antihypertensive agents may be used for a variety of
other cardiovascular and even noncardiovascular indications; we
have no doubt that many patients in our primary care population
were receiving these drugs for reasons other than hypertension.
It is simplistic to state that a thiazide diuretic is the most

Beta

Blockers
16%

appropriate agent for all antihypertensive patients. Therefore, it
is possible that the changes observed in prescribing patterns
renect changes in indications or concomitant diseases rather

than true changes in drug se1ection. We did not assess the
appropriateness of therapy. If prescribing patterns changed
because of changing concurrent indications, a dramatic

Notes: CCB is calcium channel blochet: ACE] is angiotensin-converting

enzyme inhibitors.

..lIetll:I=--...

I
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Percent Change in Hypertension Medication
Prescribing in Primary Care 1 J/96-4/97

decrease in patients with an indication for a blood pressurelowering drug other than hypertension must have occurred.
An additiona1 explanation is that the number of patients

with concomitant diseases ca1ling for an antihypertensive agent

15

other than a thiazide diuretic may have decreased. We believe
this to be unlikely because the study period was short. Nor did
we note any dramatic changes in the clinic population.

10

o

There was no control group in this study. Therefore, it is
possible that the results observed would have occurred naturally. We believe this is unlikely. Considering our baseline data, we
see no reason why prescribing habits would have spontaneously changed other than the pharmacy interventions. Studies
showing decreasing usage of thiazide diuretics even as evidence

-5

supporting their use mounts further diminishes this possibility.
At the time of this study, c1inical pharmacy services had been
part of the primary care clinics for several years. We feel strong-

5

ly that the team-oriented culture at our institution made this
dramatic change in antihypertensive prescribing possib1e. In

-10
Notes: CCB is calcium channel bloche,:

ACEI

addition, our approach was able to overcome several barriers to
successful implementation of clinical practice guidelines
described by Cabana et al.21 Our educational interventions promoted familiarity with the guidelines. Agreement with guideline

is angiotensin-

converting enzyme inJ1ibilol: Alpha-J is alpha-adrenergic inhibito/:

been $560,124 for the year. Increased use of thiazide diuretics
and decreased use of calcium-channel antagonists avoided
$48,008 in costs.

content was promoted by education but also by discussing
points with which prescribers disagreed (e.g., choice of medication in noncompliant patients, use of ACEls in diabetic
patients with and without proteinuria) until the issues were
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Though prior studies document that prescribers are unlikely to
follow published guidelines for the phannacologic management
of hypertension, a simple yet structured program of prescriber
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