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hile elderly persons make up only 13% of the popu-
lation, they account for 35% of prescription drug
use.1,2 Previous research has suggested that the

number of elderly on potentially inappropriate medications
ranges from 17% to 29%, based upon expert consensus criteria.3-7

This disproportionately high rate of medication use, compounded
with altered pharmacodynamics and pharmacokinetics, places the
elderly at increased risk of adverse drug events (ADEs) related to
inappropriate medication use.4 These ADEs may include cognitive
impairment, sedation, depression, constipation, falls, immobility,
confusion, and hip fractures.8 Inappropriate medication prescribing
in the elderly has also been associated with an increased rate of
hospitalization. Specifically, it has been estimated that elderly
receiving potentially inappropriate medications have a 27% to
32% increased risk of hospitalization compared with elderly not
receiving these drugs.9,10

The Veterans Health Administration, one of the largest 
integrated health care systems in the United States, includes
ambulatory, acute, and long-term care and pharmacy benefits. In
recent years, studies have highlighted the high quality of care in
the VA compared with the private sector across many domains of
quality such as preventive care, disease-specific process of care
measures, and clinical outcomes.11-13 One measure of quality of
medication prescribing is the use of lists of potentially inappropriate
medications in the elderly based on evidence and expert consensus.
The most frequently used, the Beers criteria derived using a 
modified Delphi technique, was modified by Zhan to include 
33 inappropriate drugs divided into 3 major classifications: “always
avoid,” “rarely appropriate,” and “some indications” (hereafter
Zhan criteria).8,14

There are limited data comparing prescribing quality, by any
metrics, of a large, integrated health care system like the VA with
private sector systems. Using a recently published article describing
inappropriate medication use in U.S. health maintenance 
organization (HMO) members,3 we directly compare rates of 
inappropriate drug use in the elderly in VA and private sector
HMO populations.

■■ Methods 
Data for private sector patients (N = 157,517) were obtained from
the results of a recently published article by Simon et al.3 The
authors collected data from 10 HMOs in geographically diverse
locations across the United States from January 2000 through June
2001. The following areas were included: Worcester, MA; Seattle,
WA; Boston, MA; Minneapolis, MN; Detroit, MI; Atlanta, GA;
Portland, OR; Denver, CO; Oakland, CA; and Albuquerque, NM.
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Patient demographic data (i.e., age, gender, and geographic
region) as well as prescription drug information were obtained
from administrative databases. Practices from participating HMOs
were randomly selected, and all patients associated with a selected
HMO were included in the study sample. Eligible patients had to
be aged 65 years or older in January 2000 and continuously
enrolled (no interruptions for periods of ≥45 days) in the HMO
for the entire 18-month study period. 

VA administrative data were obtained from the Decision
Support System (DSS) Outpatient Pharmacy database maintained
by the VA Health Economics Resource Center at the VA Medical
Center in Palo Alto, CA, and the Outpatient Care File (OPC) data-
bases maintained by the VA Automation Center in Austin, TX. The
DSS pharmacy files contain patient-level information on all 
outpatient prescriptions filled in an outpatient VA pharmacy. The
OPC files are part of a set of linked databases that provide patient-
level information on all outpatient encounters from VA facilities
and have been used extensively in health services research.

VA administrative files were used to identify outpatients aged
65 years and older from 10 geographical regions (N = 154,252)
analogous to the locations used to collect data for the private 
sector HMO cohort. All VA patients within each location were
included in the sample. Eligible patients had to be aged 65 years
or older in April 2002 and were assumed to be alive and 
continuously enrolled during the 18-month period (April 2002
through September 2003) if they received care from the VA dur-
ing the following year (N = 123,633). A later time frame for VA
patients was utilized because VA pharmacy data was not available
for the time periods used to collect the HMO data (January 2000
through June 2001).

Inappropriate medication use was identified utilizing the 
frequently used Zhan criteria, which lists 33 inappropriate drugs
as potentially inappropriate regardless of dose, dosing frequency,
or duration of use.4 The Zhan criteria further divides these 
individual drugs into 3 major classifications: always avoid, rarely
appropriate, and some indications.

Overall comparisons between the VA and the private sector
were performed. Comparisons stratifying by gender and age were
also conducted, as these stratifications were previously reported
by Simon et al. and because we were using a predominantly male
VA cohort. To test for differences between cohorts, chi-square tests
for proportions were utilized. All analyses were conducted using
SAS for Windows, Version 9.1 (SAS Institute; Cary, NC). The
Institutional Review Board at University of Iowa Carver College of
Medicine and Iowa City VA Medical Center approved the project.

■■ Results 
A total of 123,633 VA patients aged 65 years and older were 
identified in 10 geographical regions analagous to the ones used
by Simon et al.3 Table 1 shows the age and gender distibutions for
VA and private sector patients. Compared with the private sector,
a greater proportion of VA patients were male (97% vs. 44%).

Lesser proportions of VA patients were in the youngest (65-69
years) and oldest (≥85 years) age categories, 20% versus 31% and
6% versus 8%, respectively.

Table 2 shows the proportion of VA and HMO patients who
received inappropriate medications in the always avoid (1.5% vs.
5.1%, P <0.001), rarely appropriate (7.6% vs. 13.4%, P <0.001),
some indications (14.8% vs. 17.1%, P <0.001), or overall (21.3%
vs. 28.8%, P <0.001) classifications for the Zhan criteria. For all
categories, absolute and relative rates of use were lower in the VA
cohort. 

Tables 3 and 4 report the rates of inappropriate medication use
for the private sector HMO cohort and VA cohort, respectively,
stratified by gender and age, for overall classifications and the 
33 individual medications. Overall rates of inappropriate 
medication use were higher among females than males for both

Comparison of Rates of Potentially Inappropriate Medication Use 
According to the Zhan Criteria for VA Versus Private Sector Medicare HMOs

Baseline Characteristics of Patients TABLE 1

Veterans Administration Private Sector HMO*
Characteristic N=123,633 (%) N=157,517 (%)

Gender
Male 120,322 (97.3) 68,547 (43.5)
Female 3,311 (2.7) 88,970 (56.5)

Mean age ± SD (years) 74.7 ± 5.8 NA

Age (years)
65-69 24,666 (20.0) 49,095 (31.1)
70-74 34,392 (27.8) 42,092 (26.7)
75-79 34,086 (27.6) 33,716 (21.4)
80-84 23,508 (19.0) 19,571 (12.4)
>85 6,981 (5.7) 13,041 (8.3)

* Private sector HMO data from Simon et al.3

HMO = health maintenance organization; NA = not available.

Comparison of Proportion of VA and
Private Sector HMO Patients Who Received
Inappropriate Medications (Zhan-Criteria),
Overall (Any Category), and by Zhan
Classification, i.e., Always Avoid, Rarely
Appropriate, and Some Indication

TABLE 2

VA HMO Absolute Relative
(N=123,633) (N=157,517) Difference Difference P Value

Overall (any category) 21.3% 28.8% -7.6% -26.2% <0.001

Zhan classification 
category*

Always avoid 1.5% 5.1% -3.6% -70.4% <0.001

Rarely appropriate 7.6% 13.4% -5.8% -43.3% <0.001

Some indications 14.8% 17.1% -2.3% -13.5% <0.001

HMO= health maintenance organization; VA = Veterans Administration.
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the private sector (32.4% vs. 24.2%, P <0.001) and VA (27.7% vs.
21.1%, P <0.001) populations. Further, rates of use for the always
avoid classification were higher among females than males in the
private sector (6.1% vs. 3.8%; P <0.001) as well as the VA cohort
(2.3% vs. 1.5%, P <0.001). Variation of inappropriate medication
use among age categories was also observed, varying from 26.8%
to 30.9% for any use among the private sector HMOs, and 19.1%
to 22.7% among VA patients.

Figure 1 shows the absolute differences in overall rates
between the private sector and VA cohorts for each medication.
Among all patients, VA patients had equal or lower rates for 31 of
the 33 individual drugs, the exceptions being diphenhydramine
and dipyridamole, both of which are in the least severe classification
(some indications). 

Table 5 lists the differences in rates stratified by gender and age
categories. When stratified by gender, female VA patients had
lower or equal rates of inappropriate utilization for 28 of the 33
individual drugs, while VA males had lower or equal rates for 27

of the individual drugs, none of which were in the always avoid
classification for either males or females. Private sector females had
the greatest absolute difference in higher utilization for
propoxyphene (4.9%, P<.001)) and promethazine (2.3%, P<.001)
relative to VA patients, while VA females had the greatest absolute
difference in higher utilization for oxybutynin (3.3%, P<.001) and
diphenhydramine (2.8 %, P <.001). Private sector males had the
greatest absolute differences in higher utilization for
propoxyphene (2.0%), indomethacin (1.6%), and promethazine
(1.6%) relative to VA patients, while VA males had the greatest
absolute differences in higher utilization for diphenhydramine
(2.5%) and oxybutynin (1.1%) relative to private sector males. 

When stratified  by age, VA patients had lower or equal rates
of inappropriate medication use for 29 to 32 of the 33 individual
drugs for the various age categories (65-69, 70-74, 75-79, 80-84,
and 85 years and older). VA patients had higher rates of utilization
for diphenhydramine in each of the age categories. Other individ-
ual drugs for which VA patients had higher utilization in specific

Percent Difference in Inappropriate Medication Use by Zhan Class 
and Individual Medications Between Private Sector HMO and VA Cohorts

FIGURE 1
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Rates of Use of Potentially Inappropriate Medications by Elderly 
Private Sector HMO Patients From 10 Geographical Regions, 2000-20013

TABLE 3

Receiving

Drugs Female Male 65-69 70-74 75-79 80-84 ≥85

Medication N=157,517 (%) N=88,970 (%) N=68,547 (%) n=49,095 (%) n=42,092 (%) n=33,716 (%) n=19,571 (%) n=13,043 (%)

Any class 45,433 (28.8) 32.4 24.2 27.2 29.2 30.9 30.0 26.8

Always avoid 8,051 (5.1) 6.1  3.8 4.7 5.4 5.6 5.4 4.3

Barbiturates 132 (0.1) 0.1 0.0 0.1 0.1 0.1 0.1 0.1

Belladonna alkaloids 3,640 (2.3) 2.7 1.8 2.2 2.5 2.5 2.2 2.0

Chlorpropamide 148 (0.1) 0.1 0.1 0.1 0.1 0.1 0.1 0.0

Dicyclomine 1,769 (1.1) 1.5 0.6 1.1 1.2 1.1 1.2 0.8

Flurazepam 267 (0.2) 0.2 0.2 0.1 0.2 0.2 0.3 0.2

Hyoscyamine 1,807 (1.2) 1.4 0.8 1.1 1.2 1.2 1.2 1.0

Meperidine 958 (0.6) 0.7 0.6 0.5 0.6 0.7 0.7 0.5

Meprobamate 198 (0.1) 0.2  0.1 0.1 0.1 0.2 0.2 0.2

Pentazocine 40 (0.0) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Propantheline 102 (0.1) 0.1 0.1 0.0 0.1 0.1 0.1 0.1

Trimethobenzamide 171 (0.1) 0.1  0.1 0.1 0.1 0.1 0.1 0.1

Rarely appropriate 21,099 (13.4) 15.7 10.5 13.1 13.6 14.1 13.4 11.9

Carisoprodol 771 (0.5) 0.6 0.4 0.6 0.6 0.4 0.4 0.3

Chlordiazepoxide 644 (0.4) 0.5 0.3 0.4 0.4 0.5 0.4 0.3

Chlorzoxazone 104 (0.1) 0.1 0.1 0.1 0.1 0.1 0.0 0.0

Cyclobenzaprine 4,557 (2.9) 3.3 2.4 3.7 3.2 2.7 1.8 1.1

Diazepam 4,328 (2.8) 3.2 2.1 2.9 2.9 2.9 2.4 1.8

Metaxalone 72 (0.1) 0.1 0.0 0.1 0.0 0.0 0.1 0.1

Methocarbamol 2,963 (1.9) 2.2 1.5 2.0 2.0 1.9 1.7 1.3

Propoxyphene 11,034 (7.0) 8.5 5.0 5.7 6.9 7.8 8.3 8.4

Some indications 26,857 (17.1) 19.2 14.3 15.7 17.1 18.6 18.1 16.2

Amitriptyline 5,811 (3.7) 4.7 2.4 3.8 4.0 4.0 3.2 2.4

Chlorpheniramine 2,732 (1.7) 2.0 1.4 2.0 2.0 1.6 1.5 0.8

Cyproheptadine 236 (0.2) 0.2 0.1 0.1 0.2 0.2 0.2 0.2

Diphenhydramine 1,444 (0.9) 1.1 0.7 0.8 0.8 1.0 1.2 1.2

Dipyridamole 1,105 (0.7) 0.6  0.8 0.4 0.6 0.8 1.1 1.1

Disopyramide 126 (0.1) 0.1 0.0 0.0 0.1 0.1 0.1 0.1

Doxepin 1,231 (0.8 1.0 0.5 0.7 0.8 0.9 0.9 0.9

Hydroxyzine 4,201 (2.7) 3.0 2.2 2.5 2.7 2.8 2.8 2.6

Indomethacin 3,822 (2.4) 1.7 3.4 2.8 2.6 2.5 1.9 1.4

Methyldopa 447 (0.3) 0.4  0.2 0.2 0.3 0.3 0.5 0.4

Oxybutynin 5,294 (3.4) 4.4 2.0 2.1 3.0 4.1 5.1 4.9

Promethazine 4,328 (2.8) 3.2  2.1 2.8 2.9 2.8 2.6 2.3

Reserpine 260 (0.2) 0.2 0.1 0.1 0.1 0.2 0.2 0.3

Ticlopidine 327 (0.2) 0.2  0.2 0.1 0.2 0.3 0.3 0.2

HMO = health maintenance organization.
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age categories included dipyridamole (65-69 and 75-79 years),
oxybutynin (65-69 years), and methocarbamol (65-69 years). For
all other drugs and age stratifications, private sector patients had
equal or higher rates of inappropriate medication utilization.
Propoxyphene had the greatest absolute difference for higher use
among private sector patients relative to VA patients in each of the
age categories (2.6%, 3.9%, 4.9%, 4.3%, and 5.5% for 65-69, 
70-74, 75-79, 80-84, and 85 years and older, respectively).
Promethazine represented the second greatest absolute difference
in each of the age categories, varying from 1.9% to 2.4% among
the various age categories. Rates for use within the 3 classifications
(always avoid, rarely appropriate, and some indications) were
lower for VA patients relative to private sector for each of the age
categories. 

■■ Discussion 
In the largest comparison to date of inappropriate drug use in VA
and private sector elderly patients, we found a consistently lower
rate of inappropriate drug use in elderly veterans overall and when
stratified by gender and age. The drugs with the highest overall
rates of use in the VA sample included diphenhydramine (3.3%),
propoxyphene (3.0%), amitriptyline (2.4%), hydroxyzine (2.4%),
and diazepam (1.7%). The overall rate of 21.3% is consistent with
prior studies3-7,15 but remains high. 

An important finding is that the difference in rates between the
private sector HMO and VA cohorts in the always avoid (5.1% vs.
1.5%) and rarely appropriate (13.4% vs. 7.6%) classifications were
significantly lower in the VA health system. Further, in none of the
subpopulation comparisons of the individual agents were VA rates
higher than the private sector for any agents in the always avoid
classification. The use of the always avoid medications in the eld-
erly can rarely, if ever, be justified. These potentially clinically
meaningful differences demonstrate that, through an integrated
approach to the delivery of health care, systematic differences in
care can be achieved. This cohort study does not prove a cause-
and-effect relationship. It does, however, demonstrate a meaning-
ful relationship and suggests a higher quality of medication 
prescribing, as measured by this one metric of medication 
appropriateness, in the elderly in the VA health system. It also 
suggests that up to 21% of VA patients are still taking medications
they should avoid. 

There are several factors that may explain the lower rate of
inappropriate drug use in the elderly in the VA health system.
First, the primary reason for this observed difference is that the VA
could have a lot to do with the limited national drug formulary
that restricts access to many of these medications. In fact, 12 of the
33 medications in the Zhan-criteria list are not available through
the VA unless a specific formulary exemption  is requested by the
provider and granted by the clinical pharmacist and/or chief of
staff. Specifically, 6 of the 11 always avoid, 4 of the 8 rarely 
appropriate, and 2 of the 14 some indications medications are not
available on the VA formulary. Another reason for the apparent

lower rate of use of Zhan-criteria drugs is the use of an integrated
computerized patient record system (CPRS) that includes auto-
matic order checks for high-risk drugs in the elderly and drug-
drug interactions. Finally, VA interventions and initiatives to
improve quality of care, such as the use of clinical pharmacists and
comprehensive medication reconciliation, may also decrease use
of potentially inappropriate medications. Use of similar interven-
tions by the private sector HMO was not discussed by Simon et al.;
hence, comparison on these factors is not possible.

Some of the overall difference in rates can be explained by a
larger percentage of women in the private sector cohort (56.5% vs.
2.7%). However, the magnitude of the difference between the VA
and private sector stratified by gender is similar. The higher rate of
inappropriate drug use in women has been previously reported by
Goulding in a national sample with an odds ratio of 1.96. This 
difference has been explained by higher use of central nervous 
system and pain medications in women,16,17 and is supported by
our findings.

Limitations 
There are several limitations that should be considered in inter-
preting our results. As noted above, the drug formulary status of
the 33 Zhan-criteria drugs was not known for the Medicare HMO
patients. Second, we did not have access to the administrative
claims in the private sector data. Therefore, direct statistical 
comparisons were not possible for all potential subgroup analyses,
such as geographic variation and mean number of total (Zhan and
non-Zhan) medications received during the study time period.

Third, the VA pharmacy data warehouse only captures 
medications dispensed by the VA health system. At the time the
pharmacy data were collected, non-VA medications were not 
systematically entered into the VA pharmacy database. This
includes over-the-counter (OTC) medications that patients 
purchase on their own as well as prescription medications 
purchased at non-VA pharmacies.18 The VA data may under-
estimate the actual use of these medications if patients receive
them from non-VA providers, but they do capture OTC 
medications when dispensed by VA pharmacies. While a recent
small survey found that a majority (78%) of VA patients received
their medications exclusively from the VA, the study found that
18% received medications from the VA and their private sector
HMO.19 Therefore, it is quite likely the private sector cohort
included a substantial number of VA patients, while the VA cohort
included a substantial number of HMO patients. The net effect on
our findings is unknown. 

Another limitation is the absence of information about the
indications for use of medications that may be considered appro-
priate in some circumstances.20 However, a prior study based on a
nationwide elderly VA cohort found that even when adjusting for
diagnoses, dose, and duration, the absolute rate of inappropriate
drug use was reduced 10%, from 33% to 23%.21 More specifically,
the study found adjusted rates of rarely appropriate and some
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Rates of Use of Potentially Inappropriate Medications by Elderly 
VA Patients From 10 Geographical Regions, 2002-2003

TABLE 4

Receiving 
Drugs Female Male 65-69 Years 70-74 Years 75-79 Years 80-84 Years ≥85 Years

Medication N=123,633 (%) N=3,310 (%) N=120,323 (%) n = 24,666 (%) n = 34,392 (%) n = 34,086 (%) n = 23,508 (%) n = 6,981 (%)

Any class 26,312 (21.3) 917 (27.7) 25,395 (21.1) 5597 (22.7) 7,427 (21.6) 7,119 (20.9) 4,833 (20.6) 1,336  (19.1)

Always avoid 1,869 (1.5) 76 (2.3) 1,793 (1.5) 376 (1.5) 501 (1.5) 554 (1.6) 332 (1.4) 106 (1.5)

Barbiturates* 5 (0.0) 0 (0.0) 5 (0.0) 1 (0.0) 3 (0.0) 0 (0.0) 1 (0.0) 0 (0.0)

Belladonna alkaloids 1,314 (1.1) 40 (1.2) 1,274 (1.1) 256 (1.0) 347 (1.0) 391 (1.2) 239 (1.0) 81 (1.2)

Chlorpropamide* 17 (0.0) 0 (0.0) 17 (0.0) 4 (0.0) 3 (0.0) 4 (0.0) 5 (0.0) 1 (0.0)

Dicyclomine 315 (0.3) 17 (0.5) 298 (0.3) 75 (0.3) 88 (0.3) 98 (0.3) 42 (0.2) 12 (0.2)

Flurazepam* 7 (0.0) 0 (0.0) 7 (0.0) 2 (0.0) 1 (0.0) 4 (0.0) 0 (0.0) 0 (0.0)

Hyoscyamine* 143 (0.1) 13 (0.4) 130 (0.1) 19 (0.1) 37 (0.1) 43 (0.1) 36 (0.1) 8 (0.1)

Meperidine 42 (0.0) 5 (0.2) 37 (0.0) 12 (0.1) 12 (0.0) 11 (0.0) 5 (0.0) 2 (0.0)

Meprobamate* 6 (0.0) 0 (0.0) 6 (0.0) 1 (0.0) 2 (0.0) 2 (0.0) 1 (0.0) 0 (0.0)

Pentazocine* 9 (0.0) 0 (0.0) 9 (0.0) 6 (0.0) 3 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Propantheline 34 (0.0) 2 (0.1) 324 (0.0) 9 (0.0) 8 (0.0) 10 (0.0) 4 (0.0) 3 (0.0)

Trimethobenzamide 11 (0.0) 0 (0.0) 11 (0.0) 0 (0.0) 2 (0.0) 6 (0.0) 3 (0.0) 0 (0.0)

Rarely appropriate 9,392 (7.6) 348 (10.5) 9,044 (7.5) 2,293 (9.3) 2,756 (8.0) 2,422 (7.1) 1,544 (6.6) 377 (5.4)

Carisoprodol* 143 (0.1) 10 (0.3) 133 (0.1) 40 (0.2) 47 (0.1) 32 (0.1) 21 (0.1) 3 (0.0)

Chlordiazepoxide 314 (0.3) 14 (0.4) 300 (0.2) 63 (0.3) 91 (0.3) 81 (0.2) 62 (0.3) 17 (0.2)

Chlorzoxazone* 3 (0.0) 0 (0.1) 3 (0.0) 0 (0.0) 1 (0.0) 2 (0.0) 0 (0.0) 0 (0.0)

Cyclobenzaprine 2,578 (2.1) 107 (3.2) 2,471  (2.0) 755 (3.1) 832 (2.4) 614 (1.8) 312 (1.3) 65 (0.9)

Diazepam 2,057 (1.7) 66 (1.9) 1,991 (1.7) 485 (2.0) 572 (1.7) 549 (1.6) 381 (1.6) 70 (1.0)

Metaxalone* 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Methocarbamol 1,833 (1.5) 84 (2.5) 1,749 (1.4) 522 (2.1) 580 (1.7) 439 (1.3) 238 (1.0) 54 (0.8)

Propoxyphene* 3,692 (3.0) 120 (3.6) 3,572 (3.0) 764 (3.1) 1,042 (3.0) 981 (2.9) 702 (3.0) 203 (2.9)

Some indications 18,236 (14.8) 659 (19.9) 17,577 (14.6) 3,720 (15.1) 5,097 (14.8) 4,978 (14.6) 3,471 (14.8) 970 (13.9)

Amitriptyline 2,982 (2.4) 115 (3.5) 2,867 (2.4) 723 (2.9) 944 (2.7) 736 (2.2) 490 (2.1) 89 (1.3)

Chlorpheniramine 1,471 (1.2) 51 (1.5) 1,420 (1.2) 360 (1.5) 432 (1.3) 360 (1.1) 255 (1.1) 54 (0.8)

Cyproheptadine 171 (0.1) 3 (0.1) 168 (0.1) 232 (0.1) 61 (0.2) 38 (0.1) 33 (0.1) 7 (0.1)

Diphenhydramine 4,024 (3.3) 130 (3.9) 3,894 (3.2) 916 (3.7) 1,169 (3.4) 1,031 (3.0) 706 (3.0) 202 (2.9)

Dipyridamole 928 (0.8) 27 (0.8) 901 (0.8) 123 (0.5) 215 (0.6) 291 (0.9) 220 (0.9) 79 (1.1)

Disopyramide* 60 (0.1) 2 (0.1) 58 (0.1) 9 (0.0) 18 (0.1) 18 (0.1) 14 (0.1) 1 (0.0)

Doxepin 905 (0.7) 23 (0.7) 882 (0.7) 177 (0.7) 240 (0.7) 255 (0.7) 178 (0.8) 55 (0.8)

Hydroxyzine 2,920 (2.4) 94 (2.8) 2,826 (2.4) 574 (2.3) 828 (2.4) 811 (2.4) 546 (2.3) 161 (2.3)

Indomethacin 2,337 (1.9) 34 (1.0) 2,303 (1.9) 610 (2.5) 670 (1.9) 626 (1.8) 346 (1.5) 85 (1.2)

Methyldopa 71 (0.1) 4 (0.1) 67 (0.1) 9 (0.0) 16 (0.1) 24 (0.1) 15 (0.1) 7 (0.1)

Oxybutynin 3,975 (3.2) 255 (7.7) 3,720 (3.1) 536 (2.2) 970 (2.8) 1,229 (3.6) 946 (4.0) 294 (4.2)

Promethazine 600 (0.5) 29 (0.9) 571 (0.5) 144 (0.6) 180 (0.5) 133 (0.4) 116 (0.5) 27 (0.4)

Reserpine 86 (0.1) 3 (0.1) 83 (0.1) 11 (0.0) 22 (0.1) 21 (0.1) 24 (0.1) 8 (0.1)

Ticlopidine* 138 (0.1) 3 (0.1) 135 (0.1) 125 (0.1) 39 (0.1) 31 (0.1) 34 (0.1) 9 (0.1)

* Not available on the VA formulary.
HMO= health maintenance organization; VA = Veterans Administration.
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Difference in Rates of Potentially Inappropriate Medications Between Private Sector 
HMO and VA Patients Limited to Medications Available on the VA Formulary

TABLE 5

Receiving 
Drugs (%) Female (%) Male (%) 65-69 (%) 70-74 (%) 75-79 (%) 80-84 (%) ≥85 (%)

Any class 7.5 4.7 3.1 4.5 7.6 10.0 9.4 7.7

Always avoid 3.6 3.8  2.3 3.2 3.9 4.0 4.0 2.8

Barbiturates* 0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.1

Belladonna alkaloids 1.2 1.5 0.7 1.2 1.5 1.3 1.2 0.8

Chlorpropamide* 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0

Dicyclomine 0.8 1.0 0.3 0.8 0.9 0.8 1.0 0.6

Flurazepam* 0.2 0.2 0.2 0.1 0.2 0.2 0.3 0.2

Hyoscyamine* 1.1 1.0 0.7 1.0 1.1 1.1 1.1 0.9

Meperidine 0.6 0.5 0.6 0.4 0.6 0.7 0.7 0.5

Meprobamate* 0.1 0.2  0.1 0.1 0.1 0.2 0.2 0.2

Pentazocine* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Propantheline 0.1 0.0 0.1 0.0 0.1 0.1 0.1 0.1

Trimethobenzamide 0.1 0.1  0.1 0.1 0.1 0.1 0.1 0.1

Rarely appropriate 5.8 5.2 3.0 3.8 5.6 7.0 6.8 6.5

Carisoprodol* 0.4 0.3 0.3 0.4 0.5 0.3 0.3 0.3

Chlordiazepoxide 0.1 0.5 0.3 0.4 0.4 0.5 0.4 0.3

Chlorzoxazone* 0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.0

Cyclobenzaprine 0.8 0.1 0.4 0.5 0.8 0.9 0.5 0.2

Diazepam 1.1 1.3 0.4 0.9 1.2 1.3 0.6 0.8

Metaxalone* 0.1 0.1 0.0 0.1 0.0 0.0 0.1 0.1

Methocarbamol 0.4 -0.3† 0.1 -0.1† 0.3 0.6 0.7 0.5

Propoxyphene* 4.0 4.9 2.0 2.6 3.9 4.9 4.3 5.5

Some indications 2.3 -0.7† -0.3† 0.6 2.3 4.0 3.3 2.3

Amitriptyline 1.3 1.2 0.0 0.9 1.3 1.8 1.1 1.1

Chlorpheniramine 0.5 0.5 0.2 0.5 0.7 0.5 0.4 0.0

Cyproheptadine 0.1 0.1 0.0 0.0 0.0 0.1 0.1 0.1

Diphenhydramine -2.4† -2.8†  -2.5† -2.9† -2.6† - 2.0† -1.8† -1.7†

Dipyridamole -0.1† -0.2† 0.0 -0.1† 0.0 -0.1† 0.2 0.0

Disopyramide* 0.0 0.0 -0.1† 0.0 0.0 0.0 0.0 0.1

Doxepin 0.1 0.3 -0.2† 0.0 0.1 0.2 0.1 0.1

Hydroxyzine 0.3 0.2 -0.2† 0.2 0.3 0.4 0.5 0.3

Indomethacin 0.5 0.7 1.6 0.3 0.7 0.7 0.4 0.2

Methyldopa 0.2 0.3  0.1 0.2 0.2 0.2 0.4 0.3

Oxybutynin 0.2 -3.3† -1.1† -0.1† 0.2 0.5 1.1 0.7

Promethazine 2.3 2.3  1.6 2.2 2.4 2.4 2.1 1.9

Reserpine 0.1 0.1 0.0 0.1 0.0 0.1 0.1 0.2

Ticlopidine* 0.1 0.1  0.0 0.1 0.2 0.2 0.2 0.1

* Not available on the VA formulary.
† Indicates higher rate of use in VA cohort.
HMO= health maintenance organization; VA = Veterans Administration.



indications of 8.0%, and 13.3%, respectively; leading the authors
to reject the premise that most potentially inappropriate med-
ications may be proper, based on indication and duration. Similar
to our findings, the authors found highest rates associated with
propoxyphene, amitriptyline, and benzodiazepines. The time
period for comparison between the 2 cohorts was not exactly the
same. However, it is unlikely that significant changes in rates of
use occurred during this 1-year period. Finally, Simon et al.
reported results stratified by Chronic Disease Score (CDS) 
quintiles, finding that sicker patients were more likely to be taking
inappropriate medications. The VA administrative data file did not
have the necessary elements to calculate the CDS for direct 
comparison. However, previous work has shown that VA patients
have more comorbid conditions,22 leading to a higher CDS than
the private sector, which may bias our results in favor of the 
private sector. 

Although our findings do add to the list of studies examining
the use of potentially inappropriate drugs prescribed to patients,23

it goes beyond these studies to compare different systems of health
care. The VA integrated health care system has been cited as a
model for high-quality care in the United States,24 and the 
presence of a paperless medical record, physician order entry,
automatic alerts, drug checks, a restricted national formulary, and
a culture of quality all may work in synergy to improve prescribing
and drug use in elderly veterans. Unfortunately, the rates of use of
these medications are still relatively high, and initiatives should
focus on eliminating many of these drugs from the VA formulary,
further restricting their use, and, most importantly, recommending
safer alternatives.

■■ Conclusion
When cohorts of VA health system and private sector Medicare
HMO patients were compared, the VA patients were less likely to
receive potentially inappropriate medications as defined by the
Zhan criteria. These findings add to the body of literature that 
suggests that while the VA health system may deliver a higher 
quality of measurable outpatient care than private sector delivery
systems, as much as 21% of VA health system patients may be
receiving potentially inappropriate medications. These results also
suggest the potential effectiveness of a restricted formulary in
reducing utilization of potentially inappropriate medications. Yet
to be measured is the contribution of computerized order entry, 
integrated electronic medical records, and centralized formularies
in less prescribing of potentially inappropriate medications.
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