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The authors sought to determine the prescribing
practices of clinicians treating veterans with
hypertension. A descriptive analysis was per-
formed using a national pharmacy database of
patients with a diagnosis of hypertension receiv-
ing antihypertensive medication in the fiscal years

2000 to 2006. Angiotensin-converting enzyme
inhibitors were the most frequently prescribed
antihypertensive class, with utilization increasing
from 56.0% in fiscal year 2000 to 63.2% of
patients in 2006. Utilization of thiazide-type
diuretics increased from 31.9% of patients in fis-
cal year 2000 to 42.0% in 2006. When patient
comorbidities were taken into consideration,
48.1% of patients defined as having uncompli-
cated hypertension had at least one prescription
for a thiazide diuretic in fiscal year 2006. Utiliza-
tion by monotherapy and combination therapy
were also evaluated. The trends in utilization
allowed for identification of areas in which a
change in prescribing practices may improve
blood pressure control and health outcomes in
the Veterans Health Administration. J Clin
Hypertens (Greenwich). 2008;10:770–778.
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Hypertension remains a highly prevalent
condition. According to the National Health

and Nutrition Examination Survey (NHANES)
data for 2001–2004, 25.3% of participants had a
diagnosis of hypertension.1 It has been estimated
that >65 million Americans have blood pressure
levels requiring therapy.2 Within the Veterans
Health Administration (VHA), in fiscal year (FY)
2006, there were 7.9 million veterans enrolled.
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with 5.5 million receiving health care services
and 4.4 million receiving medications.3 Of these
enrollees, approximately 47% had a diagnosis of
hypertension.

Despite data showing that elevated blood pres-
sure is associated with an increased risk of vascular
morbidity and mortality4,5 and that treatment
significantly reduces hypertension-related morbidity
and mortality,6–8 it was reported in 2003 to 2004
that only 65.1% of patients with hypertension were
being treated,2 an increase of approximately 7%
from 1999 to 2000.2,9 A national survey in 2007
did, however, note that 90% of hypertensive
patients were receiving some medication.10

Although blood pressure awareness, treatment, and
control are improving compared to previous
reports,2,9,11 there continues to be a need for
improved blood pressure control. In the 2007
report, about 30% of patients who reported ele-
vated blood pressure noted that their medication
was not changed by their health care provider.10

Treatment guidelines issued by the seventh
report of the Joint National Committee on Preven-
tion, Detection, Evaluation, and Treatment of High
Blood Pressure (JNC 7, 2003)11 and the VHA ⁄
Department of Defense (DoD) Clinical Practice
Guideline on the Management of Hypertension in
Primary Care (2004)12 recommend a thiazide-type
diuretic as initial or concomitant therapy in most
patients with hypertension. Agents from other anti-
hypertensive classes may be considered based on
patient comorbidities, treatment response, and the
potential for adverse events.

The Department of Veterans Affairs (VA) VHA
Hypertension Field Advisory Committee (FAC), a
nationally appointed committee whose focus is to
monitor, evaluate, and recommend best practices
for treating hypertension in the VHA, in collabora-
tion with the VHA Pharmacy Benefits Management
(PBM) Services, sought to determine the trend in
prescribing practices of clinicians treating veterans
with hypertension in an effort to identify areas for
improved blood pressure control and health out-
comes. The Hypertension FAC also focused on the
utilization of thiazide diuretics as monotherapy and
in combination with other agents in specific hyper-
tensive populations.

METHODS
A descriptive analysis was performed with data
obtained from the PBM and patient care databases
for FYs 2000 to 2006. This project received
approval by a VA investigational review board
committee. The national PBM prescription database

includes records of all pharmaceutical agents dis-
pensed in the VA Medical Centers (VAMCs). The
PBM database was checked for outpatients with at
least 2 diagnoses of hypertension (by ICD-9 code
obtained from the VA National Patient Care Data-
base [NCPD]) within each FY and receiving an
active prescription for an antihypertensive medica-
tion. An active prescription was defined as at least
one prescription for at least 90 days’ duration dur-
ing the FY. The FY 2000 data consist of patients
who were included in a PBM pilot study of the
NPCD database to validate the accuracy of diag-
nostic coding as compared to the diagnostic infor-
mation from the electronic medical record. The full
administrative NPCD database was used for FY
2001 and 2002 and for 2004 through 2006. A rep-
resentative sample was taken from the administra-
tive NPCD database for FY 2003.

Patient utilization by antihypertensive drug class
was broken down into thiazide-type diuretics,
angiotensin-converting enzyme inhibitors (ACEIs),
b-adrenergic blockers (b-blockers), calcium channel
blockers (CCBs), a1-adrenergic blockers (a-block-
ers), angiotensin II receptor antagonists (also
referred to as angiotensin II receptor blockers
[ARBs]), loop and other diuretics, fixed-dose com-
binations, and other (including central a-agonists,
direct vasodilators, and peripheral adrenergic inhib-
itors). Utilization was determined by evaluating the
proportion of patients with a diagnosis of hyperten-
sion receiving antihypertensive medications by drug
class and number of medications annually. As utili-
zation of the fixed-dose combination products
including a thiazide-type diuretic increased from FY
2000 to 2004, the data were reanalyzed for FY
2004 to include these patients as part of utilization
in the respective drug classes. The patients on
fixed-dose combinations were also represented in
the respective drug classes for FY 2005 and 2006.

In FY 2004, it was hypothesized that utilization
may be influenced by patient comorbidities.
Although we were not able to rerun previous evalu-
ations, for FY 2004 to 2006, utilization was also
evaluated by select patient comorbidities including
benign prostatic hyperplasia (BPH), chronic heart
failure (HF), diabetes mellitus (DM), and ischemic
heart disease (IHD), as each of these was thought
to have a potential influence on the selection of a
particular antihypertensive drug class. Patients in
each of these comorbidity cohorts were not mutu-
ally exclusive (ie, patients could be included in
more than one comorbidity cohort). Data by com-
orbidity were also compared to those of patients
without these specified diseases (ie, uncomplicated
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hypertension). Patient utilization by drug class pre-
scribed as monotherapy as well as combination
therapy and the percentage of patients on a thiazide
diuretic as part of a 2-drug or 3-drug regimen were
analyzed.

RESULTS
The patient populations included by FY were as
follows: FY 2000, 1,166,681; FY 2001, 1,464,068;
FY 2002, 1,596,785; FY 2003, 1,005,393 (repre-
sentative sample); FY 2004, 1,583,403; FY 2005,
1,607,630; and FY 2006, 1,619,824. Overall
patient utilization of the various antihypertensive
classes for FYs 2000 to 2006 are depicted in
Figure 1 (note that data for FY 2003 represent a
sample data set to determine whether using a sam-
ple would be comparable to the entire data set;
although the trend appeared to be consistent with
previous years, the full data set was used for the
remainder of the annual evaluations).

As shown in Figure 1, ACEIs were the most
frequently prescribed antihypertensive class, with
an increase from 56.0% in FY 2000 to 63.2% in
FY 2006. In comparing data from FY 2000 to
those from FY 2006, utilization of b-blockers also
steadily increased over the evaluation period from
37.0% to 49.9% of patients with hypertension,
whereas CCBs decreased during this same time
frame (from 44.0% to 37.6%). The percentage of

patients receiving an a-blocker decreased from FY
2000 to FY 2003, although the proportion
remained at approximately 20% from FY 2003 to
FY 2006. Utilization of ARBs increased from
3.0% in FY 2000 to 11.2% of patients with
hypertension in FY 2006. Utilization of thiazide-
type diuretics increased from 31.9% in FY 2000
to 42.0% in FY 2006 (FY 2001, 32.8%; FY
2002, 33.5%; FY 2003, 35.5%; FY 2004, 40.7%;
FY 2005, 41.4%). It should be noted that the
data for thiazide-type diuretic utilization during
FY 2000 to FY 2003 do not include patients
receiving fixed-dose combination antihypertensive
agents. Utilization of the fixed-dose combinations
increased from 0.2% in FY 2000, 0.4% in FY
2001, 0.9% in FY 2002, 1.7% in FY 2003, to
3.0% in FY 2004, at which time utilization of the
fixed-dose combinations were incorporated into
the overall data set.

During FYs 2004 to 2006, patient data were
also categorized by concomitant comorbidities
(Figure 2 depicts data from FY 2006). During FY
2006, utilization of a thiazide diuretic was 48.1%
in hypertensive patients without specified compel-
ling indications but was lower when hypertension
was associated with a comorbidity. In FY 2006,
ACEIs were prescribed in approximately 73%,
and b-blockers and loop diuretics were each pre-
scribed in more than 80% of patients with

Figure 1. Veterans Health Administration patient utilization of antihypertensive medications by drug class (fiscal year
[FY] 2000 to 2006). Drug classes include angiotensin-converting enzyme inhibitors (ACEI); b-adrenergic blockers
(BB); thiazide diuretics (Thiazide); calcium channel blockers (CCB); a1-adrenergic blockers (Alpha); loop plus other
diuretics (Loop); angiotensin II receptor antagonists (ARB); and other (eg, clonidine, hydralazine, methyldopa,
reserpine, and related medications). *Representative sample.
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hypertension and concomitant HF. ACEIs were
also widely prescribed in patients with IHD, and
an ACEI was the most frequently prescribed ther-
apy for patients with DM. Use of a b-blocker
increased from 76.3% of patients with IHD in
FY 2004 to 78.1% in FY 2005 and 79.3% in
FY 2006. In patients with concomitant HF, a b-
blocker was prescribed in 76.7% of patients in
FY 2004, 80.4% in FY 2005, and 82.5% in FY
2006. When evaluating patients with uncompli-
cated hypertension (ie, patients who did not have
one of the specified comorbidities), there was an
increase in utilization of b-blockers from 38.7%
of patients in FY 2004 to 39.9% in FY 2005
and 40.6% in FY 2006. An a-blocker was pre-
scribed in >50% of patients with hypertension
and concomitant BPH compared with 15.1% of
patients with uncomplicated hypertension.

Utilization data by single agent (monotherapy)
and combination therapy (�2 agents) were also
evaluated. From FY 2000 to FY 2006, the percent-
age of hypertensive patients treated with a single
antihypertensive drug decreased from 32.0% to
22.6%, the percentage of those on 2 drugs
decreased slightly from 35.0% to 33.0%, and the
percentage of patients on 3 drugs increased from
22.0% to 26.2%; the percentage of patients receiv-
ing >3 drugs increased from 12.0% to 18.2%.

During FY 2006, >77% of patients with hyperten-
sion were receiving �2 antihypertensive medica-
tions compared with 69% in FY 2000, and 44.4%
were receiving �3 agents in FY 2006 compared
with 34.0% in FY 2000.

Monotherapy data by drug class for FYs 2000
to 2006 are listed in Figure 3. During the evalua-
tion period, utilization of a thiazide diuretic as
monotherapy increased from 11.4% in FY 2000 to
14.0% in FY 2006. Monotherapy by drug class
during FYs 2004 to 2006 was evaluated in all
patients with hypertension as well as in patients
with uncomplicated hypertension. For patients with
uncomplicated hypertension receiving monotherapy
in FY 2006, 34.2% received an ACEI, 19.8% a
thiazide diuretic, 19.7% a b-blocker, and 18.4% a
CCB.

In FY 2004, when the data were first evaluated
by comorbidity, it was noted that an a-blocker was
prescribed as monotherapy in 3.8% of patients
(n=8798) with uncomplicated hypertension. This
decreased to 3.3% of patients (n=7098) in FY
2006. Of patients on combination therapy with 2
or 3 antihypertensive medications, a thiazide diure-
tic was prescribed in 40.2% and 53.9% of patients,
respectively, during FY 2006, demonstrating an
increase in utilization compared with FY 2000
(33.0% and 46.0%, respectively).

Figure 2. Veterans Health Administration patient utilization of antihypertensive medications by class and comorbidity
(fiscal year 2006). Drug classes include angiotensin-converting enzyme inhibitors (ACEI); b-adrenergic blockers (BB);
thiazide diuretics (Thiazide); calcium channel blockers (CCB); a1-adrenergic blockers (Alpha); loop plus other diuretics
(Loop); angiotensin II receptor antagonists (ARB); and other (eg, clonidine, hydralazine, methyldopa, reserpine,
and related medications). Comorbidities include diabetes mellitus (DM), n=564,895; ischemic heart disease (IHD),
n=347,417; heart failure (HF), n=72,741; benign prostatic hyperplasia (BPH), n=207,204; and uncomplicated
hypertension (uHTN), n=720,268.
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DISCUSSION
Large national databases such as those available in
the VHA provide a unique opportunity for moni-
toring prescription data of antihypertensive medica-
tions. These data may then be used by groups
such as the Hypertension FAC and PBM to help
guide policy and set goals for the management of
hypertension.

We noted that utilization of thiazide-type diuret-
ics has increased in the veteran patient population
with hypertension, with the largest increase from
FY 2003 to FY 2004. Although not specifically
evaluated in this analysis, this is thought to be due,
in part, to the reporting of the primary results of
the Antihypertensive and Lipid-Lowering Treatment
to Prevent Heart Attack Trial (ALLHAT) in 2002;
the VA’s participation in ALLHAT, which included
70 VAMCs and >7000 veterans; and the recom-
mendations of JNC 7 and the VHA ⁄DoD Hyper-
tension Clinical Practice Guidelines. In 1997, the
JNC 6 recommended thiazide diuretics and b-
blockers as initial therapy.13 In 2003, the JNC 7
recommended thiazide-type diuretics for most
patients with hypertension.11 The VHA ⁄DoD
Hypertension Clinical Practice Guidelines were
published in 199914 and then updated in 200412

with similar recommendations. Recommendations
of the previous JNC V report (1993) included
diuretics or b-blockers as preferred initial antihyper-
tensive therapy, although CCBs, ACEIs, a-blockers,

and a- ⁄b-blockers were also considered appropriate
for initial monotherapy.15

During the past several years, outcomes trials
evaluating the more recently approved antihyper-
tensive classes (eg, ACEIs, CCBs, and ARBs) have
been published. However, in several meta-analyses,
these drug classes have not been shown to be supe-
rior to thiazide-type diuretics.6,7 In addition to pre-
vious controlled clinical trials utilizing thiazide-type
diuretics, results of ALLHAT demonstrated that an
a-blocker, an ACEI, or a CCB as initial antihyper-
tensive therapy was not superior to initial therapy
with a thiazide-type diuretic in preventing com-
bined fatal coronary heart disease or nonfatal myo-
cardial infarction. Treatment with the thiazide-type
diuretic did, however, result in a lower rate of com-
bined cardiovascular disease, stroke, and heart fail-
ure compared with treatment with an a-blocker or
an ACEI and a lower rate of HF compared with
treatment with a CCB.16,17

Antihypertensive medication utilization within
the VHA showed an initial increase in the use of
ACEIs and CCBs, with a subsequent decrease in
the use of CCBs and a shift toward utilization of
thiazide diuretics and b-blockers; this finding is sim-
ilar but not entirely consistent with what has been
seen in the private sector.18,19 According to 2004
patient encounter data from a sample of office-
based physicians, utilization of an ACEI was high-
est, followed by that of a thiazide diuretic, a CCB,

Figure 3. Veterans Health Administration patient utilization of antihypertensive monotherapy by drug class (fiscal year
[FY] 2000 to 2006). Drug classes include angiotensin-converting enzyme inhibitors (ACEI); b-adrenergic blockers
(BB); thiazide diuretics (Thiazide); calcium channel blockers (CCB); a1-adrenergic blockers (Alpha); loop plus other
diuretics (Loop); angiotensin II receptor antagonists (ARB); and other (eg, clonidine, hydralazine, methyldopa,
reserpine, and related medications). *Representative sample.
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an ARB, and then a b-blocker.19 In addition to
potential differences in patient comorbidities, the
differences in utilization may be due, in part, to the
implementation of national VHA ⁄DoD Clinical
Practice Guidelines and development of drug ther-
apy criteria for use in VA facilities. The results of
meta-analyses evaluating b-blockers in the treat-
ment of hypertension did not appear to negatively
affect utilization of this class during our period of
evaluation.20,21 As noted by Stafford and col-
leagues19 the shift in utilization may reflect recom-
mendations from clinical practice guidelines or
evidence from published clinical trials, although not
to the extent that would be anticipated.

In an effort to promote utilization of the thiazide
diuretics and the possible added convenience for
veterans, the Hypertension FAC recommended that
fixed-dose combination products including a thia-
zide diuretic be considered for addition to the VA
national formulary. Two fixed-dose combination
products (atenolol ⁄chlorthalidone and hydrochloro-
thiazide ⁄ lisinopril) were added in 2001. We also
noted that there had been more than a 10-fold
increase in utilization of fixed-dose combination
antihypertensive agents in patients with hyperten-
sion in FY 2004 (the final time point at which data
on fixed-dose combination therapy were run sepa-
rately) compared to FY 2000 (although the percent-
age of these was still fairly low).

There was a dramatic decrease in the utilization
of monotherapy in the VHA, whereas more intense
therapy with combinations of �3 antihypertensive
agents increased over the evaluation period.
According to the VHA data, <23% of patients
with hypertension in FY 2006 were receiving 1
antihypertensive medication, and >44% of patients
were receiving �3 antihypertensive medications.
This decrease in monotherapy has been associated
with improving blood pressure control rates in the
VHA.22 In the North American study sites of ALL-
HAT, approximately 63% of patients received �2
antihypertensive medications provided by the trial
(the blinded initial therapy plus a b-blocker, cloni-
dine or reserpine as options for step 2 therapy, and
hydralazine as step 3).16 After 5 years, the blood
pressure goal of <140 ⁄90 mm Hg was achieved in
only 26% of study participants with a single anti-
hypertensive agent and in only 49% using 1 or 2
agents.23 Therefore, approximately half of patients
required �3 drugs to achieve the blood pressure
goal. A limitation of our data is that if one of the
medications is discontinued in a patient previously
receiving combination therapy with 2 medications,
he or she is still counted as receiving both

medications; thus, we may be slightly underestimat-
ing the number of patients on monotherapy.

Patients with comorbidities tended to receive
combination therapy more often than patients
with uncomplicated hypertension, although 70%
of patients with uncomplicated hypertension also
received combination therapy with �2 agents
(PBM data on file), an indication that more intense
therapy may lead to improved blood pressure con-
trol.22–25 Despite this trend of utilizing combination
therapy more often, providers frequently failed to
include a thiazide diuretic as part of the antihyper-
tensive regimen; a thiazide diuretic was prescribed
in only 40.2% and 53.9% of patients who were
receiving 2 and 3 antihypertensive medications,
respectively, during FY 2006. This may provide
one explanation for less than optimal blood pres-
sure control, since regimens that include a thiazide-
type diuretic are more likely to control blood
pressure than regimens without a thiazide.26

We evaluated several comorbidities, specifically
BPH, DM, HF, and IHD, as these disease states
appeared to influence the selection of initial or con-
comitant therapy. As recommended in JNC 7,
patients with HF or post–myocardial infarction have
a compelling indication for treatment with an ACEI
and ⁄or a b-blocker. In patients with DM, a diuretic,
an ACEI, a b-blocker, a CCB, or an ARB is recom-
mended in JNC 7 as well as in the VHA ⁄DoD
Hypertension Clinical Practice Guidelines.11

Although not listed as having a ‘‘compelling indica-
tion,’’ a-blockers are indicated for patients with
symptomatic BPH and are widely prescribed in
patients with this diagnosis. As the majority of
patients with hypertension will require >1 medica-
tion to control their blood pressure, the addition of a
thiazide diuretic would be appropriate in most
patients with concomitant diseases. Clinical trials
demonstrating a benefit with a thiazide diuretic have
often included patients with additional risk factors
for coronary heart disease (eg, type 2 DM, previous
myocardial infarction, left ventricular hypertrophy,
low high-density lipoprotein cholesterol, cigarette
smoking), or other cardiovascular disease.11,16,27

In addition to monitoring medication utilization,
the PBM database has been used to identify poten-
tial medication safety concerns and to monitor the
impact of interventions. One such project was a
national effort to reduce utilization of short-acting
nifedipine for the treatment of hypertension.28 Dur-
ing the evaluation of antihypertensive treatment in
veteran patients with hypertension, the use of
a-blockers as monotherapy in patients with hyper-
tension was also identified as a potential safety
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initiative although they are often considered for use
in patients with symptomatic BPH. In fact, mono-
therapy with an a-blocker is not recommended, as
this treatment arm in ALLHAT was discontinued
due to an increased risk of stroke and combined
cardiovascular disease events and an increase in the
risk of HF in patients treated with doxazosin com-
pared with chlorthalidone.17,29 According to the
evaluation of the VHA antihypertensive medication
utilization data in FY 2004, a-blocker monotherapy
represented 4.7% of the overall cohort. When the
data were evaluated by comorbidity, it was noted
that 3.8% of patients with uncomplicated hyperten-
sion (ie, without a diagnosis of BPH) were receiving
an a-blocker as monotherapy for the treatment of
hypertension. As a result, an effort was undertaken
to determine whether a change in antihypertensive
regimen was warranted. Since implementation,
there has been a decrease in 1700 patients being
treated with an a-blocker as monotherapy for the
treatment of uncomplicated hypertension (PBM
data on file).

The VHA experience with hypertension is simi-
lar to other national surveys. Of the nearly 8 mil-
lion veterans enrolled in the VHA, approximately
47% have a diagnosis of hypertension. This figure
is higher than the 25.3% of participants in
NHANES (2001 to 2004), although it is compara-
ble to the 45.8% and 58.5% of men aged 55 to 64
and 65 to 74 years, respectively.1 The percentage
of patients in the VHA being treated with an anti-
hypertensive medication is comparable to data from
NHANES. However, VHA blood pressure control
is better than noted in NHANES. According to
blood pressure control data from the VHA Office
of Quality and Performance External Peer Review
Program (ie, sample review of veteran patient medi-
cal records), approximately 67% of patients with
hypertension sampled in the VHA had a blood
pressure level <140 ⁄90 mm Hg during FY 2004
(73% when a blood pressure target of
£140 ⁄90 mm Hg was used); this compared with
42% of patients during FY 2000.24 Data from
NHANES reported that approximately 37% of the
overall survey population with hypertension had
their blood pressure controlled (<140 ⁄90 mm Hg)
during 2003 to 2004.2 A trend toward more inten-
sive antihypertensive therapy (ie, use of �3 medica-
tions) and an increase in the use of thiazide
diuretics as described in the results may account for
the improvement in blood pressure control over the
past several years.23–26 In the recent national Harris
survey, >50% of hypertensive patients reported
that their blood pressure was controlled.10

Over time, the VHA data demonstrated a lower
prescribing rate for thiazide diuretics than would be
suggested by evidence from trials and guideline rec-
ommendations. More specifically, there has been
only a modest increase in thiazide prescribing since
2004. Clinical trial evidence and clinical practice
guideline recommendations impact prescribing
practices, although the effect may be less than
desired for a variety of reasons including differing
recommendations from guidelines published outside
the United States. In addition, evaluation of risk vs
benefit to the patient based on potential adverse
events or contraindications, provider or patient
resistance to change, and the influence of market-
ing19,30 may have an impact and require specific
interventions to change prescribing practices.24,31–33

There can also be a lag time in the development
and approval of the VHA ⁄DoD clinical practice
guideline recommendations. To assist in implemen-
tation of the guideline recommendations, the VHA
Office of Quality and Performance and other
national groups within the VHA develop electronic
clinical reminders, videotapes, and national perfor-
mance measures. Implementation of these addi-
tional tools to educate clinicians and promote the
guideline recommendations often require additional
time to develop and disseminate, which may
account, in part, for the less than expected and
gradual change in therapy based on published rec-
ommendations. As a result, the VHA has recently
completed a pilot-phase nationwide performance
measure program, more fully implemented for FY
2007, to encourage increased prescribing of thiazide
diuretics in patients with uncomplicated hyperten-
sion. We suspect that this pilot program has
already had some impact. Performance measures
may prompt clinicians to improve thiazide use in
patients with complicated hypertension (ie, those
with compelling indications) who are already
receiving appropriate medication for the specific
comorbidity but who might benefit from the addi-
tion of a thiazide diuretic. We note that in Norway,
implementation of a mandatory prescribing rule
whereby a thiazide diuretic was the only drug class
that would be reimbursed as initial therapy for
uncomplicated hypertension increased thiazide
diuretic use from approximately 10% to nearly
25% after the health care policy intervention.31

The ability of the PBM database to evaluate pre-
scribing practices within the VHA is unique in that
the majority of veterans who seek care within the
system receive all or most of their medications
through the VA. Possible limitations to the accu-
racy of our database include the recent availability
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of medications outside the system at lower co-pay-
ment rates. Thus, the true utilization rates of anti-
hypertensive agents may not be captured, especially
for lower-cost generic agents or medications that
can be obtained elsewhere over-the-counter. To
deal with this potential limitation, the VHA has
recently implemented a program to incorporate
non-VA medications into the patient’s electronic
medication profile. This information was recently
put into the national PBM database and has
enhanced the accuracy of medication utilization
reporting for some of the lower-cost agents.
Another limitation to our data was the use of com-
orbidities as entered by their ICD-9 code; this is
dependent on a number of factors including the
accuracy of coding, the manual input of the diag-
nosis, and the program for data retrieval. In addi-
tion, we were unable to evaluate our data based on
age, sex, or ethnic status or correlate medication
use with reported adverse events. Adherence to the
medication regimen was also not evaluated for this
analysis, so it can only be documented that the pre-
scription was written for and filled by the patient.
However, there is no guarantee that the medication
was actually taken as prescribed. This report should
therefore be interpreted within the context of these
limitations.

CONCLUSIONS
Based on recommendations of US clinical practice
guidelines and evidence-based recommendations
published in the medical literature, thiazide-type
diuretics continue to be promoted for most patients
with hypertension in the VHA. The prescription
and patient databases allowed the VHA Hyperten-
sion FAC and PBM to document increased utiliza-
tion of the thiazide diuretics in patients with
hypertension. Trends in utilization provided the
ability to evaluate adherence to therapeutic recom-
mendations and allowed for identification of areas
in which a change in prescribing practices might
improve blood pressure control and health out-
comes in the VHA.
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