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NAPPROPRIATE MEDICATION USE IS A

major patient safety concern, es-

pecially for the elderly popula-

tion."* Researchers have docu-
mented widespread inappropriate
medication use by elderly persons in
hospitals,’ nursing homes,*® board and
care facilities,’ physician office prac-
tices,'®!! hospital outpatient depart-
ments,"? and homebound elderly," with
the estimated prevalence of poten-
tially inappropriate use ranging from
12% to 40%. Two prior studies exam-
ined inappropriate medication use in
the community-dwelling elderly us-
ing population-based nationally repre-
sentative surveys. Using the National
Medical Expenditure Survey (NMES),
Willcox et al'* estimated that 23.5% of
the community-dwelling elderly in the
United States (6.64 million people) used
at least 1 of 20 inappropriate medica-
tions in 1987. Using the Medicare Cur-
rent Beneficiary Survey (MCBS), the
General Accounting Office'® esti-
mated that 17.5% (5.2 million) of the
community-dwelling elderly used at
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Context Inappropriate medication use is a major patient safety concern, especially
for the elderly population. Using explicit criteria, prior studies have found that 23.5%
and 17.5% of the US community-dwelling elderly population used at least 1 of 20
potentially inappropriate medications in 1987 and 1992, respectively.

Objectives To determine the prevalence of potentially inappropriate medication use
in community-dwelling elderly persons in 1996, to assess trends over 10 years, cat-
egorize inappropriate medication use according to explicit criteria, and to examine risk
factors for inappropriate medication use.

Design, Setting, and Participants Respondents aged 65 years or older (n=2455)
to the 1996 Medical Expenditure Panel Survey, a nationally representative survey of
the US noninstitutionalized population were included. A 7-member expert panel was
convened to categorize inappropriate medications.

Main Outcome Measure Prevalence of use of 33 potentially inappropriate medi-
cations.

Results In 1996, 21.3% (95% confidence interval [CI], 19.5%-23.1%) of community-
dwelling elderly patients in the United States received at least 1 of 33 potentially inap-
propriate medications. Using the expert panel's classifications, about 2.6 % of elderly pa-
tients (95% Cl, 2.0%-3.2%) used at least 1 of the 11 medications that should always be
avoided by elderly patients; 9.1% (95% Cl, 7.9%-10.3%) used at least 1 of the 8 that
would rarely be appropriate; and 13.3% (95% Cl, 11.7%-14.9%) used at least 1 of the
14 medications that have some indications but are often misused. Use of some inappro-
priate medications declined between 1987 and 1996. Persons with poor health and more
prescriptions had a significantly higher risk of inappropriate medication use.

Conclusions Overall inappropriate medication use in elderly patients remains a se-
rious problem. Despite challenges in using explicit criteria for assessing inappropriate
medications for elderly patients, such criteria can be applied to population-based sur-
veys to identify opportunities to improve quality of care and patient safety. Enhance-
ments of existing data sources to include dosage, duration, and indication may aug-
ment national improvement and monitoring efforts.
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least 1 of the same 20 inappropriate
medications in 1992.

Most studies of inappropriate medi-
cation use in elderly patients, includ-
ing the 2 nationally representative stud-
ies, used explicit criteria developed in
1991 by Beers et al*® for nursing home
patients. Although generally accepted
by the medical community® and ex-
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pert opinion,'* the Beers criteria con-
tinue to be debated because explicit cri-
teria cannot completely capture all
factors that define appropriate prescrip-
tion decision making.'” The use of some
drugs on the Beers criteria may be jus-
tified in a given circumstance because
the benefits outweigh the risk for a par-
ticular patient.'”'® Beers et al'® have in-
dicated that there are limitations to both
the sensitivity and specificity of the cri-
teria and that these criteria may be con-
sidered a screening test in assessing in-
appropriate use."

In this article, we report the latest
available national estimates from the
1996 Medical Expenditure Panel Sur-
vey (MEPS) of potentially inappropri-
ate medication use among the commu-
nity-dwelling elderly population. This
is the first study to derive these esti-
mates using updated criteria specifi-
cally designed to be applied to com-
munity-dwelling individuals.'® Because
of ongoing controversy surrounding the
Beers criteria,” we convened a panel
with expertise in geriatrics, pharmaco-
epidemiology, and pharmacy to iden-
tify a subset of these drugs that should
be avoided, as well as to identify any
clinical indications for use of the listed
drugs as of 1996. We compared our
findings with previously published find-
ings from the 1987 NMES'* and the
1992 MCBS" to examine trends over
a 10-year period. Finally, we explored
factors associated with inappropriate
medication use among elderly pa-
tients.

METHODS
Data Sources

The MEPS is a nationally representa-
tive survey of health care use including
medications, expenditures, sources of
payment, and insurance coverage for the
US civilian noninstitutionalized popu-
lation.”® The 1996 MEPS sample com-
prised 195 primary sampling units and
10597 households, drawn from a sample
of all households in the 1995 National
Health Interview Survey conducted by
the National Center for Health Statis-
tics. The overall response rate for the
1996 MEPS was 70.2%. Our analytical

2824 JAMA, December 12, 2001—Vol 286, No. 22 (Reprinted)

sample included all 2455 community-
dwelling individuals aged 65 years or
older, representing 32294810 elderly
patients in the United States.

The MEPS used a combination of
household interviews and a pharmacy
follow-back survey to produce its Pre-
scribed Medicines database.?! Respon-
dents were interviewed 3 times for
health-related events during 1996 and
1997 and were asked on every round
whether family members purchased or
otherwise received (eg, free samples)
any prescription medicine and where
they obtained it. Respondents were
given 2 opportunities to mention
whether they received medications:
first, in relation to nonprescription
health service events, and then later,
during the Prescribed Medicines sec-
tion of the questionnaire. They were
also asked to use diaries, pill bottles, and
any relevant materials to assist recall.

To reduce underreporting, the 1996
MEPS included a follow-back survey of
pharmacy providers frequented by
sampled household persons. With
signed permissions from respondents,
MEPS interviewers contacted phar-
macy providers for computerized print-
outs, when available, and other re-
cords for the named respondents
(person-pharmacy pairs response rate
of 67.1%). The resulting 1996 phar-
macy data file was coded using Na-
tional Drug Codes and a mix of non-
proprietary and trade drug names, and
released for public use in March 2001.
Details on the pharmacy data file are de-
scribed elsewhere.?!

Classification of Inappropriate
Medications

The 1997 Beers criteria'® for commu-
nity-dwelling elderly were the basis for
this analysis. Because MEPS does not
include sufficient detail on drug dos-
age, frequency, and duration of admin-
istration, we restricted our analysis to
asubset of 33 drugs from the Beers cri-
teria potentially inappropiate for el-
derly patients irrespective of dose, fre-
quency of administration, or duration.
We obtained a complete list of drugs
reported by the elderly participants in

the MEPS sample and found the match-
ing nonproprietary names for the 33
drugs.

To address nuances regarding pre-
scribing of the medications included in
the Beers criteria, we recruited an ex-
pert panel of 7 members including geri-
atricians, a pharmacoepidemiologist,
and a pharmacist, all involved in prac-
tice or research in medication issues for
elderly patients. We used a modified
Delphi method? with 2 rounds. In the
first round, we asked panel members
to familiarize themselves with the origi-
nal Beers criteria,'® the update,” and the
NMES-based study,'* and to indepen-
dently classify the 33 drugs into 2 cat-
egories based on their professional ex-
pertise: drugs that (1) should always be
avoided by elderly patients or (2) may
be appropriate for elderly patients in
some circumstances. For those drugs
classified in the latter category, we asked
panel members to list possible clinical
indications. An anonymous summary
of the experts’ categorization of the
medications and clinical indications was
then shared with the full panel prior to
the second round, conducted via a con-
ference call. During the second round,
the panel decided to make an addi-
tional distinction between drugs that
may not be inappropriate in rare cir-
cumstances and those that have some
indications in elderly patients. The
panel acknowledged that agents in both
of these 2 categories are often used in-
appropriately in clinical practice. As a
result of our expert panel input, we clas-
sified the 33 drugs into 3 final catego-
ries for our analysis: drugs that (1)
should always be avoided, (2) are rarely
appropriate, and (3) have some indi-
cations but are often misused.

Data Analysis

The associations between potentially in-
appropriate medication use and se-
lected population characteristics were
evaluated by analysis of variance and
logistic regressions. To assess use of po-
tentially inappropriate medications dur-
ing the 10-year period from 1987 to
1996, we compared findings from the
1996 MEPS with previously pub-
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lished findings from the 1987 NMES
and the 1992 MCBS. Although meth-
odologies of these surveys are not iden-
tical, all used nationally representa-
tive sampling frames to obtain data on
anationally representative sample of in-
dividuals.

We reported national estimates for
the US noninstitutionalized popula-
tion using MEPS sampling weights that
adjusted for the complex sample de-
sign and nonresponse.” Data were ana-
lyzed using SAS version 6 (SAS Insti-
tute Inc, Cary, NC) and SUDAAN
version 6 (SUDAAN, Research Tri-
angle Park, NC).

RESULTS
Panel Classification of Drugs

TABLE 1 presents the expert panel’s con-
sensus on the classification of the 33
drugs in our study. The expert panel
reached consensus that 11 drugs should
be avoided in elderly patients, 8 are ap-
propriate in rare circumstances, and 14
have some indications for use in the el-
derly population.

The 8 drugs that were finally classi-
fied as rarely appropriate generated much
discussion. The expert panel thought that
most use of these agents in elderly pa-
tients was inappropriate, but in rare cir-
cumstances these medications may not
be considered inappropriate. Some ex-
pert panel members believed strongly
that the 5 muscle relaxants (carisopro-
dol, chlorzoxazone, cyclobenzaprine,
metaxalone, and methocarbamol) should
always be avoided for lack of efficacy and
for potential adverse effects, but others
believed that they may be appropriate for
a short course of treatment for an acute
episode of back pain in a relatively
healthy elderly person. Panel members
agreed that propoxyphene should not be
started as a new agent for pain, but it
might be appropriate to renew a pre-
scription for a patient who has toler-
ated the drug, is not abusing it, and ex-
presses a strong preference for a
prescription renewal. The panel be-
lieved that most use of the long-acting
benzodiazepines was likely to be inap-
propriate; however, in rare circum-
stances, diazepam and chlordiazepox-
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ide may be used appropriately for a short
treatment course for alcohol with-
drawal and for muscle spasm in the case
of diazepam.

The panel achieved consensus that the
remaining 14 drugs had some clear-cut
indications for use in elderly patients, but

are often misused in clinical practice.
The panel discussed possible indica-
tions for each of the drugs and their judg-
ment about inappropriate uses. For ex-
ample, amitriptyline in low doses is
indicated for the treatment of neuro-
pathic pain and is also occasionally used

]
Table 1. National US Estimates of Potentially Inappropriate Medication Use by Expert Panel

Category and Generic Name*

1996 Medical Expenditure

Panel Survey 1992 MCBS'® 1987 NMES™
Drugs (1997 Beers I 10 1T |
Criteria and No. of % of % of % of
Classification Elderly Total Elderly Total Elderly Total Elderly
by Expert Panel) in Sample Receiving Drugs Receiving Drugs Receiving Drugs
Always avoid 2.6 (2.0-3.2)t
Barbituratest 4 0.14§ 0.03 0.15
Flurazepam 7 0.22 0.77 1.25
Meprobamate 5 0.22 0.32 0.82
Chlorpropamide 10 0.37 0.87 2.08
Meperidine 3 0.11§ NA NA
Pentazocine 1 0.05§ 0.14 0.30
Trimethobenzamide 5 0.19 NA 0.27
Belladonna alkaloids 8 0.23 NA NA
Dicyclomine 18 0.64 NA NA
Hyoscyamine 10 0.37 NA NA
Propantheline 4 0.11§ NA NA
Rarely appropriate 9.1 (7.9-10.3)t
Chlordiazepoxide 9 0.33 0.60 1.95
Diazepam 32 1.37 213 2.82
Propoxyphene 144 6.21 5.63 4.83
Carisoprodol 14 0.50 0.68 0.38
Chlorzoxazone 6 0.23 NA NA
Cyclobenzaprine 24 1.12 0.59 0.70
Metaxalone 4 0.16§ NA NA
Methocarbamol 9 0.44 0.40 0.42
Some indications 13.3 (11.7-14.9)
Amitriptyline 84 3.36 2.63 3.13
Doxepin 16 0.50 1.72 2.64
Indomethacin 24 0.97 4.09 6.44
Dipyridamole 38 1.51 NA NA
Ticlopidine 20 0.83 NA NA
Methyldopa 16 0.63 NA NA
Reserpine 15 0.65 NA NA
Disopyramide 9 0.41 NA NA
Oxybutynin 31 1.34 NA NA
Chlorpheniramine 12 0.50 NA NA
Cyproheptadine 8 0.23 NA NA
Diphenhydramine 26 0.99 NA NA
Hydroxyzine 34 1.29 NA NA
Promethazine 37 1.56 NA NA
Any of 33 drugs 21.3(19.5-23.1)t

*MCBS indicates Medicare Current Beneficiary Survey; NMES, National Medical Care Expenditure Survey; and NA,
not applicable because medications were not screened in survey.

tData presented as odds ratio (95% confidence interval).
FIncludes butabarbital, secobarbital, and pentobarbital.
§Relative SE is =30%.
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in the treatment of urinary inconti-
nence, but amitriptyline usually should
not be used to treat depression in el-
derly patients; antihistamines are ap-
propriate for treatment of allergic reac-
tions and urticaria, but not for sedation;
oxybutynin is an appropriate choice for
urge incontinence, but not for use as a
gastrointestinal antispasmodic; and in-
domethacin may be appropriate as a
short course of therapy for acute gouty
arthritis, though better alternatives ex-
ist. Some drugs had indications as sec-
ond-line agents, such as ticlopidine as
an antiplatelet agent in individuals in-
tolerant of aspirin or reserpine for hy-
pertension in an individual unable to af-
ford more costly agents but who is
appropriately monitored for untoward
effects.

When possible, we assessed whether
MEPS respondents who used these
drugs reported the medical conditions
for which these drugs are indicated. Our
analysis showed that 14% of those who
used amitriptyline had a diagnosis of
neuropathy and 42% of those who used
indomethacin had a diagnosis of gout.
However, because MEPS public re-
lease data contain only 3-digit Interna-
tional Classification of Diseases, Ninth
Revision, Clinical Modification codes and
the medical conditions for which a pre-
scription was made cannot be defini-
tively delineated, analyses of disease-
drug appropriateness, such as these,
were limited.

Prevalence of Inappropriate
Medication Use

Table 1 also shows the numbers and na-
tional estimates of use by community-
dwelling elderly patients of the 33 po-
tentially inappropriate medications in
1996. The national estimates of the per-
centage of elderly patients using the
drugs ranged from 0.05% for pentazo-
cine to 6.21% for propoxyphene. Five
drugs were used by fewer than 5 people
in the sample. For these drugs, the per-
centage estimates had a relative SE (the
ratio of SE over estimate) of at least
30%, and therefore were not consid-
ered as reliable as estimates for other
individual drugs, given the sample size

2826 JAMA, December 12, 2001—Vol 286, No. 22 (Reprinted)

and survey design (Steve B. Cohen,
PhD, director and lead statistician for
MEPS, oral communication, Septem-
ber 2001). This problem should not un-
dermine the reliability of the aggre-
gate rate.

In 1996, an estimated 6.9 million el-
derly patients or more than 1in 5 of the
community-dwelling elderly in the
United States (21.3%; 95% confidence
interval [CI], 19.5%-23.1%) used at
least 1 of 33 drugs identified by Beers'’
as inappropriate regardless of medical
diagnosis. Twenty-five percent of per-
sons who used at least 1 prescription
drug received 1 of these drugs. Nearly
3% (n=840000) of elderly patients used
atleast 1 of the 11 drugs that the panel
believed should always be avoided by
elderly patients (2.6%; 95% CI, 2.0%-
3.2% for all elderly patients; 3.2% for
those with at least 1 prescription). One
in 11 elderly patients used 1 of the 8
medications the panel indicated would
rarely be appropriate (9.1%; 95% CI,
7.9%-10.3% of all elderly patients;
10.6% of those with at least 1
prescription). Thirteen percent of el-
derly patients (13.3%; 95% CI, 11.7%-
14.9%) and 15.4% of those with at least
1 prescription used 1 of the 14 medi-
cations that the panel classified as hav-
ing some indications.

Changes Over Time

The last 2 columns of Table 1 show the
previously reported national esti-
mates of use of inappropriate drugs in
1987"*and 1992." Of the 15 drugs with
prior estimates of use, use of 9 drugs
declined from 1987 to 1996, includ-
ing 5 of the 6 drugs that our expert
panel classified as those that should al-
ways be avoided by elderly patients. Es-
timated use of barbiturates remained
constant over the 10 years. Two of the
muscle relaxants (methocarbamol and
carisoprodol) had essentially un-
changed use estimates, while another
muscle relaxant, cyclobenzaprine, in-
creased in use. Two other drugs (pro-
poxyphene and amitriptyline), classi-
tied respectively as rarely appropriate
and as having some indications, in-
creased in use between 1987 and 1996.

Since all 3 surveys provided nation-
ally representative samples and shared
similar data collection processes,'*1>%
the estimates of the number and pro-
portion of elderly patients using any
single drug in a year obtained indepen-
dently from the 3 surveys could be di-
rectly compared with each other. How-
ever, we could not determine the
statistical significance of the differ-
ences between the estimates of percent-
ages of elderly patients using each drug
in 1987, 1992, and 1996, because those
studies reporting estimates for 1987 and
1992 did not provide SEs or ClIs.'* It
should be noted that MEPS added a
pharmacy provider survey to supple-
ment medication data reported by
household, and therefore MEPS may
underreport prescription medications
to a lesser extent than NMES and
MCBS. As a result, any increase in use
of an individual inappropriate medica-
tion shown in Table 1 may be due to
improved reporting while observation
of reduction may be considered a sign
of improvement over time. We could
not assess the changes in overall use of
inappropriate medications (ie, the ag-
gregate estimates of inappropriate medi-
cations), because different lists were
used by the 3 studies and different sets
of inappropriate medications were avail-
able at the different survey periods.

Correlates of Inappropriate
Medication Use

TABLE 2 presents differences in the rates
of inappropriate medication use by so-
ciodemographic characteristics, health
status, and geographic factors. Elderly
women were more likely than elderly
men to receive inappropriate medica-
tions when controlling for age, race/
ethnicity, education, health status,
Medicare eligibility, rural or urban lo-
cation, and region (odds ratio [OR], 1.3
for receiving 1 of the 33 potentially in-
appropriate medications [95% CI, 1.1-
1.6]; and OR, 2.0 for receiving 1 of the
11 drugs that should always be avoided
by elderly patients [95% CI, 1.1-3.8]).
Health status was the most important
predictor of inappropriate medication
use. Controlling for other factors, a per-
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son reporting poor health was 6 times
more likely to receive 1 of the 33 po-
tentially inappropriate medications
(OR,5.9;95% CI,3.4-10.1) or 1 of the
11 drugs that should always be avoided
by elderly patients (OR, 6.1; 95% CI,
1.7-21.5) than a person with excellent
health. This effect was somewhat re-
duced but remained significant after
controlling for the number of prescrip-
tion drugs an elderly person received
(OR, 2.7;95% CI, 1.6-4.8 for 33 drugs;
OR,4.2;95% CI,1.1-15.8 for 11 drugs).
Another significant factor was the num-

POTENTIALLY INAPPROPRIATE PRESCRIBING FOR THE ELDERLY

Our estimates are conservative for a
number of reasons. As in the Willcox
et al'* and General Accounting Office
studies,’ we did not assess drug-
disease interactions, drug-drug inter-
actions, dosage, and drug administra-
tion—related problems due to limitations
in the data. Given the rate of introduc-
tion of new pharmaceutical agents into
the market, it is likely that some newer
drugs may be potentially inappropri-

ate for use in elderly patients but not
covered by existing criteria and our
analysis. Therefore, our estimates may
represent only a fraction of inappro-
priate medication use in elderly pa-
tients. >

Itis clear that use of some existing in-
appropriate medications, especially those
the expert panel thought should al-
ways be avoided by elderly patients, de-
creased from 1987 to 1996 consistent

I
Table 2. Use of Potentially Inappropriate Medications by Respondent Characteristics

o Used 1 of 11
ber of prescriptions the elderly person Sample Used 1 of 33 Drugs
received in a year; elderly patients who Distribution, % At Least 1 Inappropriate  That Should

’ . Characteristics (N = 2455) Prescription, % Drugs, % Be Avoided, %
used more than the median number of :
L. . . Total population 100 85.6 21.3 2.6
prescriptions (14) were 3 times as likely Age.y
to receive 1 of the 33 potentially inap- 65-69 29 84.7 20.4 2.4
propriate medications (OR, 2.9;95% ClI, 70-74 o8 84.0 219 3.4
2.3-3.6) and almost twice more likely 75-79 21 84.0 19.6 1.8
to receive 1 of the 11 drugs that should 80-84 13 89.0 23.4 2.5
always be avoided by elderly patients =85 9 91.4 23.2 2.6
(OR,1.9;95% CI, 1.0-3.4) than the el-  Sex
derly individuals who received fewer Male 4 84.9 19.4 1.6
than 14 prescriptions in a year. Whites Female 59 86.1 227 82
; . Race
‘g’veor/e g}orle ill;e?’ tha; blﬁCkS (QR’ L.6; Black 12 78.8 187 3.6
5% CL 1. likll) EE‘ (]);1 eimmormes White 86 86.7 215 25
were more likely than gc s (OR, 2.1; Other 5 750 Y 04
95% CI, 1.0-4.2) to receive 1 of the 33 Education
potentially inappropriate medica- Elementary school 22 85.4 24.8 2.9
tions. However, race or ethnicity was Some high school 18 84.5 21.7 2.6
not significantly associated with the use High school degree 31 85.5 20.4 1.9
of 11 drugs that should always be Some college 20 87.6 19.2 3.1
avoided. Controlling for other factors, College degree 9 85.0 19.6 15
education, Medicare eligibility, rural/  Self-rated health
urban location, and region were not sig- Excellent 18 781 103 08
s . L1 . Very good 26 84.9 14.0 1.5
nificantly associated with inappropri-
. . Good 29 86.7 22.3 2.8
ate medication use. ,
Fair 19 93.8 34.5 4.8
COMMENT Poor 8 94.5 38.4 4.5
. f medicati inel No. of prescriptions™*
Inapproprlate use 01 medications in el- <Median (14) 43 100 15.9 2.0
derly patients remains a significant >Median (14) 43 100 33.8 4.6
problem in the United States. In 1996,  Medicare status
approximately 6.9 million community- Medicare only 31 79.7 18.6 2.7
dwelling elderly individuals (21.3%) re- Medicare and Medicaid 11 86.0 26.8 6.2
ceived at least 1 of the 33 potentially Medicare and private 58 88.5 21.7 2.0
inappropriate medications listed in the ~ Metropolitan statistical area
199p7pBe£rs criteria. Even if one uses our No 25 88.8 259 50
. ’ R Yes 75 84.8 19.9 2.4
conservative expert panel categoriza- ‘
; Census region
tion and evaluates the 11 drugs that Northeast 20 85.5 18.9 23
should always be avoided by elderly pa- Midwest 24 85.9 23.2 2.2
tients, almost 1 million elderly indi- South 34 85.6 22.9 3.3
viduals (2.6%) received at least 1 in- West 20 85.4 18.6 1.9

appropriate medication.
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with findings by Blazer et al.” Of the 33
drugs examined, however, only 14 had
use estimates for all 3 time periods from
1987 to 1996. This limited our ability
to comment on the overall level of in-
appropriate use of the 33 drugs. In 1992,
upon finding that 17.5% of elderly pa-
tients used at least 1 of 20 inappropri-
ate drugs, a decrease from 23.5% in
1987, the General Accounting Office re-
port concluded that there was a reduc-
tion in the overall prevalence of inap-
propriate medication use.' It is
conceivable that the full extent of inap-
propriate medication use was not cap-
tured by the limited 20-drug list used in
the General Accounting Office report.
Our results may similarly fall short of
capturing the overall use of inappropri-
ate medications by elderly patients.
Defining and disseminating explicit
inappropriate medication crite-
ria'®!%?*® has been a main strategy to
address inappropriate medication use.
Our expert panel process underscores
some of the challenges in this strat-
egy. In our expert panel as well as in
the consensus panels used to develop
the 1991 and 1997 criteria, there were
notable areas of differing opinions. We
also note that the criteria developed by
a Canadian expert panel agreed on only
13 of the 33 medications in the 1997
Beers criteria irrespective of diagno-
sis.” Such differences are also seen in
guidelines. For example, propanthe-
line, which the expert panel thought
should always be avoided in elderly pa-
tients, is listed as a treatment option for
urge incontinence in the latest issue of
Geriatrics Review Syllabus. 20?120
There are several explanations for the
lack of consensus on some specific
agents and persistent use of some po-
tentially inappropriate medications. Be-
cause elderly patients have often been
excluded from clinical trials both be-
cause of age and comorbidity, there is
often insufficient evidence regarding the
relative risks and benefits of therapeu-
tic agents in this population. There is
considerable physiologic heterogene-
ity in the elderly population and the
risk-benefit ratio of a drug will be dif-
ferent depending on the clinical status
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of the patient. Drugs may be appropri-
ate as a second-line agent for an indi-
vidual who has failed to respond to or
cannot tolerate the preferred agent. Cost
may also be a factor in selection of a
given agent. At a time when growing
attention is being focused on medical
errors and given the ambiguity sur-
rounding some of these criteria, the ex-
pert panel discussion underscored the
need to acknowledge these factors in us-
ing and interpreting data on inappro-
priate drug use among elderly pa-
tients. Explicit criteria may be best used
as a screening tool to identify elderly
individuals at high risk of suboptimal
prescribing as well as to identify and pri-
oritize problem areas,'” rather than a de-
finitive measure of quality of care or
performance.

Our study highlights the problem of
inappropriate medication use in el-
derly patients, which is just a compo-
nent of the larger problem of subopti-
mal prescribing composed of underuse
of effective agents, inappropriate use of
drugs that are appropriate in other cir-
cumstances, choice of less effective
agents, drug-drug and drug-disease in-
teractions, inappropriate dosing and
monitoring, and prescription errors. Fu-
ture studies are needed to assess other
types of inappropriate medication use,
such as drug-drug and drug-disease in-
teraction discussed by Hanlon et al®
and “move beyond simple descrip-
tions of prescribing patterns and be-
gin to measure the adverse clinical and
economic consequences of poor phar-
macotherapeutic decision making in the
elderly.”* Enhancements of existing data
sources to include dosage, duration, and
indication will facilitate these efforts.

Elderly patients are more likely to be
in poor health than the general popu-
lation and use more medications, both
factors associated with increased risk
of inappropriate medication use. Ef-
forts to reduce inappropriate drug use
in elderly patients are likely to have a
substantial impact upon reducing drug-
related morbidity. Reduction in sub-
optimal prescriptions depends on
changes in physician prescription be-
havior, which has to result from im-

proved physician prescription knowl-
edge’” and an array of enabling forces,
such as drug utilization review, com-
puterized reminder systems, and pa-
tient education.”® At a time when the
United States is considering the addi-
tion of a prescription drug benefit to
Medicare,” we should recognize the po-
tential for increased inappropriate pre-
scriptions and develop measures to pro-
tect Medicare beneficiaries from the
harms of inappropriate prescriptions.

Author Contributions: Study concept and design:
Zhan, Sangl, Bierman, Miller, Friedman, Meyer.
Acquisition of data: Zhan.

Analysis and interpretation of data: Zhan, Sangl, Bier-
man, Miller, Friedman, Wickizer, Meyer.

Drafting of the manuscript: Zhan, Sangl, Bierman,
Friedman, Wickizer.

Critical revision of the manuscript for important in-
tellectual content: Zhan, Miller, Friedman, Meyer.
Statistical expertise: Zhan.

Administrative, technical, or material support: Zhan,
Miller, Wickizer, Meyer.

Study supervision: Zhan, Miller, Meyer.

Previous Presentation: This work was presented in part
by Dr Zhan at the Gerontological Society of America
Annual Meeting, November 2000, Washington, DC.
Disclaimer: The authors of this article are respon-
sible for its contents, including any clinical or treat-
ment recommendations. No statement in this article
should be construed as an official position of the
Agency for Healthcare Research and Quality or the
US Department of Health and Human Services.
Acknowledgment: We acknowledge the following
persons for serving on our expert panel: Dan Berlow-
itz, MD, Health Care Research Unit, Boston Medical
Center; John R. Burton, MD, Division of Geriatric Medi-
cine and Gerontology, Johns Hopkins University School
of Medicine; Jerry Gurwitz, MD, Meyers Primary Care
Institute, Fallon Healthcare System and University of
Massachusetts Medical School; Taylor Graves, MD,
MHS, Emory Clinic at Wesley Woods; Kate Lapane,
PhD, Department of Community Health, Brown Uni-
versity; Norma Owens, PharmD, College of Phar-
macy, University of Rhode Island; and Sally Riegler,
MD, MPH, University of Kansas Medical Center. We
thank Steve Cohen, PhD, Director, Center for Cost and
Financing Studies, Agency for Healthcare Research and
Quality, for his advice on MEPS survey and statistical
analysis. We also thank Jessica Oh, BS, summer in-
tern at AHRQ, for helping with the data processing.

REFERENCES

1. Lindley C, Tully M, Parmasothy V, Tallis R. Inap-
propriate medication is a major cause of adverse drug
reactions in elderly patients. Age Ageing. 1992;21:
294-300.

2. Gurwitz J. Suboptimal medication use in the elderly:
the tip of the iceberg. JAMA. 1994;272:316-317.

3. Nash D, Keonig J, Chatterton M. Why the Elderly
Need Individualized Pharmaceutical Care. Philadel-
phia, Pa: Office of Health Policy and Clinical Out-
comes, Thomas Jefferson University; 2000.

4. Institute of Medicine. To Err Is Human: Building a
Safer Health System. Washington, DC: National Acad-
emy Press; 1999.

5. Gosney M, Tallis R. Prescription of contraindi-
cated and interacting drugs in elderly patients admit-
ted to the hospital. Lancet. 1984;2:564-567.

6. Ray W, Federspiel C, Schaffner W. A study of an-

©2001 American Medical Association. All rights reserved.

Downloaded from www.jama.com at Uniformed Services University, on May 23, 2006


http://www.jama.com

tipsychotic drug use in nursing homes: epidemiologic
evidence suggesting misuse. Am J Public Health. 1980;
70:485-491.

7. Beers MH, Ouslander JG, Fingold SF, et al. Inap-
propriate medication prescribing in skilled-nursing fa-
cilities. Ann Intern Med. 1992;117:684-689.

8. Williams B, Betley C. Inappropriate use of nonpsy-
chotrophic medications in nursing homes. J Am Geri-
atr Soc. 1995;43:513-519.

9. Spore D, Mor V, Larrat P, Hawes C, Hiris J. Inap-
propriate drug prescriptions for elderly residents of
board and care facilities. Am J Public Health. 1997,
87:404-409.

10. Aparasu R, Fliginger S. Inappropriate medication
prescribing for the elderly by office-based physi-
cians. Ann Pharmacother. 1997;31:823-829.

11. MortJR, Aparasu RR. Prescribing potentially inap-
propriate psychotropic medications to the ambulatory
elderly. Arch Intern Med. 2000;160:2825-2831.

12. Aparasu R, Sitzman S. Inappropriate prescribing
for elderly outpatients. Am J Health Syst Pharm. 1999;
56:433-439.

13. Golden A, Preston R, Barnett S, et al. Inappro-
priate medication prescribing in homebound older
adults. / Am Geriatr Soc. 1999;47:948-953.

14. Willcox S, Himmelstein D, Woolhandler S. Inap-
propriate drug prescribing for the community-
dwelling elderly. JAMA. 1994,272:292-296.

POTENTIALLY INAPPROPRIATE PRESCRIBING FOR THE ELDERLY

15. Prescription Drugs and the Elderly: Many Still Re-
ceive Potentially Harmful Drugs Despite Recent Im-
provement. Washington, DC: US General Account-
ing Office; 1995.

16. Beers MH, Ouslander JG, Rollingher |, Reuben D,
Brooks J. Explicit criteria for determining inappropri-
ate medication use in nursing homes. Arch Intern Med.
1991;151:1825-1832.

17. Anderson G, Beers M, Kerluk K. Auditing pre-
scription practice using explicit criteria and comput-
erized drug benefit claims data. J Eval Clin Pract. 1997,
3:283-294.

18. Lederle F, Applegate W, Grimm R. Reserpine and
medical marketplace. Arch Intern Med. 1993;153:
705-706.

19. Beers MH. Explicit criteria for determining poten-
tially inappropriate medication use by the elderly: an
update. Arch Intern Med. 1997;157:1531-1536.
20. Cohen SB. Sample Design of the 1996 Medical
Expenditure Panel Survey Household Component.
Rockville, Md: Agency for Healthcare Research and
Quality; 1997. MEPS Methodology Report, No. 2.
21. Moeller JF, Stagnitti M, Horan E, et al. Outpa-
tient Prescription Drugs: Data Collection and Editing
in the 1996 Medical Expenditure Panel Survey (HC-
070A). Rockville, Md: Agency for Healthcare Re-
search and Quality; 2001.

22. Cantrill J, Sibbald B, Buetow S. The Delphi and

nominal group techniques in health services re-
search. Int J Pharm Pract. 1996;4:67-74.

23. Blazer A, Hybels C, Simonsick E, Hanlon J. Seda-
tive, hypnoptic, and anxiety medication use in an ag-
ing cohort over ten years: a racial comparison. J Am
Geriatr Soc. 2000;48:1073-1079.

24. McLeod P, Huang A, Tamblyn R, Gayton DC. De-
fining inappropriate practices in prescribing for el-
derly people: a national consensus panel. CMAJ. 1997,
156:385-391.

25. Hanlon J, Schmader K, Ruby C, Weiberger M. Sub-
optimal prescribing in older inpatients and outpa-
tients. / Am Geriatr Soc. 2001;49:200-209.

26. Cobbs E, Duthie Jr E, Murphy J, eds. Geriatrics
Review Syllabus: A Core Curriculum in Geriatric Medi-
cine. New York, NY: Kendall/Hunt Publishing Co;
1999:120.

27. Rothschild J, Bates D, Leape LL. Preventable medi-
cal injuries in older patients. Arch Intern Med. 2000;
160:2717-2728.

28. Monane M, Matthias D, Nagle B, Kelly M. Im-
proving prescribing patterns for the elderly through
an online drug utilization review intervention: a sys-
tem linking the physician, pharmacist, and com-
puter. JAMA. 1998;280:1249-1252.

29. Newcomer L. Medicare pharmacy coverage: en-
suring safety before funding. Health Aff (Millwood).
2000;19:59-62.

Historical judgment is not a variety of knowledge, it
is knowledge itself; it is the form which completely
fills and exhausts the field of knowing, leaving no room
for anything else.

—Benedetto Croce (1866-1952)
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