Diuretic of Choice in ABFM Hypertension
Self-Assessment Module Simulations
Michael D. Hagen, MD, Walton Sumner, MD, and Haiqi Fu, MS
Background: Evidence suggests that chlorthalidone has therapeutic advantages over hydrochlorothiazide, perhaps because of a longer antihypertensive effect. Although guidelines such as the Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood
Pressure treat diuretics as a class, some experts believe chlorthalidone is the diuretic of choice in hypertension management. We evaluated diplomates’ use of chlorthalidone and hydrochlorothiazide as
first-choice diuretics in virtual patient simulations of hypertension in the American Board of Family
Medicine Maintenance of Certification for Family Physicians self-assessment modules.
Methods: We examined action logs for hypertension simulations completed between 2004 and 2011
and identified initial antihypertensive choices made by diplomates. We tabulated uses of any diuretic as
initial treatment, distinguishing between chlorthalidone, hydrochlorothiazide, and other diuretic
choices. We examined trends in the use of diuretics and chlorthalidone in simulations using linear
models.
Results: Chlorthalidone use increased 0.7 percentage points per year (test for ␤ >0, P < .0013),
from approximately 1.3% of simulation prescriptions in 2004 to about 4.8% in 2010 and 2011, whereas
hydrochlorothiazide prescriptions fell 2 percentage points per year (P ⴝ .035), from nearly 57% to
47%. As a fraction of all diuretic use, chlorthalidone increased 1.4 percentage points per year
(P ⴝ .0006), from 2% to 9%.
Conclusions: Small but growing numbers of diplomates are heeding recommendations in the growing literature to start with chlorthalidone rather than hydrochlorothiazide, at least in the virtual patient
environment. Observed choices in virtual patient management strongly imply that this is a valid topic for
additional attention in the hypertension self-assessment module. (J Am Board Fam Med 2012;25:
805– 809.)
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The Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure (JNC 7) emphasized the role of thiazide diuretics as initial therapy for
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hypertension.1 In the United States, the thiazide diuretic hydrochlorothiazide remains the most frequently prescribed antihypertensive agent.2 However,
a number of authors recently have called for reexamination of this choice, pointing out that the original
studies demonstrating diuretic antihypertensive efﬁcacy used chlorthalidone.2–7
Since 2004 the American Board of Family Medicine has offered a hypertension self-assessment
module (SAM) in the Maintenance of Certiﬁcation
for Family Physicians program.8 The SAM consists
of 2 parts: a 60-item knowledge assessment and a
clinical simulation that focuses on management of a
patient with hypertension. Both the knowledge assessment and clinical simulation have emphasized
the recommendations presented in the JNC 7 and
have not included explicit information reﬂecting
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ORIGINAL RESEARCH

each simulation. We report the number and percentage of simulations in which diuretics were used and
which diuretic was used. Linear least squares models
were ﬁtted using JMP statistical software (version
5.01a, SAS Institute Inc, Cary, NC) to predict hydrochlorothiazide use, chlorthalidone use, and the fraction of diuretic prescriptions that used chlorthalidone
as a function of year, from 2004 to 2011, weighted by
the number of simulations. The ␤ coefﬁcients of the
model for the year variable were tested for being
signiﬁcantly different from zero.

Results
Diplomates completed 37,843 distinct hypertension simulations between 2004 and 2011. Table 1
enumerates diuretic prescriptions written each year
during hypertension simulations.
Chlorthalidone use rose 0.7 percentage points
per year (test for ␤ coefﬁcient ⬎0, P ⬍ .0013), from
1.3% in 2004 (2% of all diuretic use) to 4.8% by
2010 (9% of all diuretic use; Figure 1). Conversely,
hydrochlorothiazide initially rose from 57% in
2004 to a high of 60% in 2005 (nearly 100% of
diuretic use) but declined, on average, 2 percentage
points per year (P ⫽ .035) to approximately 48% by
2010 (70% of diuretic use). As a fraction of all
diuretic use, chlorthalidone increased 1.4 percentage points per year (P ⫽ .0006), from 2% to 9%.
Residual plots were randomly distributed around
zero.

Methods
We identiﬁed hypertension simulations completed
between 2004 and 2011. The record of each completed simulation includes a log of all actions taken.
During a simulation, drug prescriptions always have
been selected by typing a few characters from the
drug name and pressing the Enter key or clicking a
search button. The system returns a list of drug
names containing the search string. For instance,
“thi” and “thiazide” match “hydrochlorothiazide” but
not “chlorthalidone.” “HCTZ” uniquely matches the
corresponding brand name. Thus, chlorthalidone selections require a deliberate search for that agent.
Each action (identiﬁed in the system as a “Course of
Action,” or COA) has an associated COA identiﬁcation code (COA ID, eg, “Hydrochlorothiazide
14699”). We searched the action logs for COA IDs of
all diuretics (single and combination products). We
counted only the ﬁrst antihypertensive prescription in

Discussion
The hypertension simulation experience suggests
that, at least in the virtual patient environment,

Table 1. Diuretics as Initial Antihypertensive Prescriptions during the Management of Virtual Patients
Portraying Hypertension.
Year

Simulations

HCTZ

HCTZ and Second Diuretic

HCTZ and Other Agent

Chlorthalidone

Other Diuretics

2004
2005
2006
2007
2008
2009
2010
2011

1863
5124
3730
3545
4595
5511
6762
6713

935
2771
1822
1684
2020
1813
2776
2889

72
187
131
116
132
110
182
118

62
98
72
71
138
112
163
149

24
45
45
57
75
151
327
320

2
3
3
3
3
3
9
3

HCTZ, hydrochlorothiazide; HCTZ and second diuretic, combination of hydrochlorothiazide and a potassium sparing diuretic;
HCTZ and other agent, combination of hydrochlorothiazide and a nondiuretic antihypertensive agent; other diuretics, chlorothiazide,
furosemide, hydroﬂumethiazide, indapamide, or spironolactone.

806

JABFM November–December 2012 Vol. 25 No. 6

http://www.jabfm.org

J Am Board Fam Med: first published as 10.3122/jabfm.2012.06.110343 on 7 November 2012. Downloaded from http://www.jabfm.org/ on 19 May 2022 by guest. Protected by copyright.

the recent literature suggestions regarding thiazide
diuretic choice. Actions taken during the clinical
simulation provide a potential probe regarding the
diffusion into clinical practice of new information
from sources other than Maintenance of Certiﬁcation for Family Physicians materials. Unlike most
patients encountered in practice, these virtual patients do not present with established treatment
regimens, and physicians can use their preferred
agent as initial therapy. We explored the prescribing behaviors used in hypertension simulations
completed since 2004 to see if American Board of
Family Medicine Diplomates incorporated these
considerations in the management of hypertension,
at least in a virtual patient environment.

Percentage of simulations

Year

Diplomates have begun to react to the recently
published debate regarding thiazide use in hypertensive patients. This has occurred despite the continued heavy emphasis on JNC 7 treatment recommendations in the hypertension SAM.
New ﬁndings historically have taken a decade or
more to enter clinical practice.9 Evidence favoring
chlorthalidone over hydrochlorothiazide dates back
to 1980, when the Multiple Risk factor Intervention Trial (MRFIT) stopped administering hydrochlorothiazide in favor of chlorthalidone because of
the expected mortality beneﬁts of the latter.10 The
Systolic Hypertension in the Elderly Program
(SHEP),11 the Treatment of Moderate Hypertension Study,12 and the Antihypertensive and LipidLowering Treatment to Prevent Heart Attack Trial13
conﬁrmed the safety and beneﬁts of chlorthalidone.
In 2006, Ernst et al14 reported that although hydrochlorothiazide provided comparable ofﬁce measures
of blood pressure control, chlorthalidone provided

doi: 10.3122/jabfm.2012.06.110343

far better overnight control and longer-lasting control. An unexpected observation was that chlorthalidone might be most effective when given before hydrochlorothiazide is used, reinforcing the idea that
chlorthalidone should be the ﬁrst thiazide-like antihypertensive agent for eligible hypertensive patients.
Most recently, a 22-year follow-up report of the
SHEP participants, whose average age at enrollment
was 72 years, found that the intervention recipients
gained, on average, 105 days of life expectancy
from 4.5 years of chlorthalidone treatment.15
The pharmacokinetics of chlorthalidone and hydrochlorothiazide suggest a plausible mechanism
for superior results with chlorthalidone.16 Both
agents start to affect blood pressure approximately
2 hours after initial administration, and reach peak
effect within 6 hours. The duration of action of
chlorthalidone continues up to 48 hours after a single
dose compared with 12 hours for hydrochlorothiazide. Most importantly, the half-life of chlorthalidone
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Figure 1. Diuretic prescriptions in hypertension simulations. The fraction of ABFM simulated hypertension
patients receiving diuretic prescriptions from Diplomates in Maintenance of Certification is shown for each year
since 2004. Most Diplomates prescribe a diuretic; most commonly used diuretic is hydrochlorothiazide, alone or
in combination. Chlorthalidone, is being prescribed with gradually increasing frequency.
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ered by experts to be inferior to chlorthalidone
suggests that this could be such a topic.
The authors thank Sandra A. Hagen, BS, for her help in extracting the data for this study.
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